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OLD SERIES VOL XV.-No. 4: nn~ t ~v~a<AIt PRICF so CENTS
NEW SERIE~ VOL Ili.-No. TORONTO ANDU MONIIIEAL, IANAo BUM, Y ILI 1893. $1 u 'itPu VIRA

MAGNOLIA METAL,
-IN USE 13y

- EIIITLEAI)ING GOVERNÎMENTS.
DEST ANTI-FRICTION METAL FOR

tilch-boeed Enuine, DUnamno, Rloling-Mll, Steambhlp, Rallroad, SaY-MiII, Cotton-Mill, Paper-MIII, Woolen-Mii,
Slk-MflI, Jute.-Mil!, Rubber-MilI, Stigar-Mii, flour-Çifil aid a! I MaGhînerU Bearfnus.

LodnoMI=I NOLII: fiNTI - FRICTION METfL 00.,
LodnOfice: 75 Qucen Victoria St Ownars and Solo Manufacturers,

c'Icagoflo 41 Traders Building.74clhuf SieeNE YO K
motgoofcl:H. McLaren & Co., Agents. !Got<n SreN W YO K

JOHN LANGTON & 00N
Canada Life Building, Toronto

ELEGTR1OfUýb - ENOINEERSýý - fND - GONTRIfýOTOR8
Conifflete Plants

Plants rcquiring special comibinations of
COIRRJSPfONI)ENC1

"DIRECT -DRIVEN " DYNAIMOS for large and âmai vlants.

inistalleci.
Electrical Machiinery a Specialty.
SO0LIC17*ELD.

,SLOW SPEED GENERATORS AND MOTORS.

Sole Canadian Agents for the Waddell-Entz Aikaline Storage Batteries.

Automatie Arc Dynamos and Lamps.A L LDirect Current Incandescent Dynamos.B _ L Alternating Current Incandescent Dynamos.
B___ Transformers of High Efficiency.

Electrie Motors. Ail Eleetrie Supplies.
Our rucord for die past i o y cars as ElcLtriuaI Ml.iitf.cttiret-b grt cc:s p urchiasers batis

faction. Ask our customiers about cost of repairs on Bail apparatus.

.. EXCLUSIVE DOMINION REPRESENTATIVES 0F. ..

NATIONAL ELECTRIC M FG.

THE BALL ELEIJIRIO LIGHT C3OMPANY, LIMITED,
inco~portea 882.70 peSi'l Stieet, TORONTO.

Go.

I-Yjcoi- W.pomted 1880
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MONTRERL INSULATED WIRE WoPIKS.

J. ROSSO SON & GO.,

INSULATED
ELECTRIC WIRES
.And I ires for Anitunclatoî's,

offices, M<,gtacts anid
Dyniamos.j

FAC'IRoY: 41X WVîLLAMI ST.,

MONTREAL.
Orders solicitcda~nd carcfully cxccuted.

P. O. Boxe. 1496.

FIRSTBROOK BROS.
King st East, - 1'ORONTO.

,AND OROSS5ARMS.

WRITE FORt PARTICt2LARS.

The Canad Iau Offce & School Furuture CO,

gur.%Ng F. rILLIPS, I'mdent. JOiti CAltgotL, Sec. and Tiea.

EUGBRE F. PIIILLIPS BEBTRIOLAL WffORKS
IMANUFACTI3MVRS OF

-~ ELEOTRIO LICBT WIRE,
A» Magnat Wire, Office and Annunolator Wire,

]Rubber Covered Wire, Lead Encaseci Wire,

TELEPHONE AND INCANDESCENTCORDS.

FFMRIfDfîY GMEBLE8.
RAILWAY FEEDER AND TROLLEY WiRE,

OFFICE AND FACTORY:

St. Gabriel Locks, M 2 W R ~ .

Mr Write for Price List and Discounts.

DOMINION WIRE MAN5FCII 00a, I'TOU
MOIWTERI-AIM

Guarantced pure Lake Copper of the highest conductivity, cairefully dm. wn to decial gauges, and cqual in qu:Ciity and
finish, and price guarantecd lowcr than can bc importcd.

Capacity: 10 Tons Per Day.e
TINNED COPPER ýIRE, MERCHANTS' COPPER WIRE,

GAL\TANIZED TELEPHONE AN DTELEGRAPH WIRE.
During thie last Mer wc have i crcosc Our 'ean for the manufacture of IRON AND STEEL WVIRE of MIl si=e. STEEL~ WIRE NAILS

STEL 1)I BRASS WOOD SCREWS ad .r noiv prepared te MI1 all ordc;s promptly at lowest prits conitent, with quality. \Vbt-n«-rep nr
te order picase write us for Discounts.

CAt4ADlAlY ELIECTRICAL r4laWS Febru.iry, 1893
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<lINICtIt< of atu clrans, calia obtaits
swober, IîatellSi'et ant rellabler

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

L. E E>iINS~. t're.irlnt, cale flouer InSpc.
lion & lnsulnic ca.. .Torounto.

JAs. lZiiI{WISON. kieCretnry Siontreal ltranucli.
1420 Mlignionne Street, Sto:uirc'ai.

-I'I
COTTON WASTE

For Railway, Slachirnist and Erigincrs uses.

.Et!2'tIC LoN47SrOCI
F'OR EI.ECTRICAL USl'S A St'tECIA1.TrY.

ARNOL~D FENWICK & CO.
Factory and Office, MONTREAL

ELECTRICAL SUPPLIES.
Send a card

fo

'e to
C. A. Martin &Co.

t 763 CT2i Si.lontreal.
11121-078. i

A Wekly Jorna ofadvnceinform.
taon and public wotks.

Therecognized meditzm for advrctàe.
jiscnts for TendeL'

'I.~~ I 1* I

F. E. Dixon & Co.
e _ __

LEAIHER BELTINO.
le

70 KING STREET EAST, TORON TO.
Headquarters for Electric and Dynamo Belting.

WVc have the foiiowing L-catlîer iieiîs in ose in the waorks of the
Toronto Eiectric Lighit Co. :

Que 36 incih beit 98 feott long.
[This laeli lias bmamn in constant use since Augiîst. t88s. niu look%

good for taisîer îcîî yt-ars yet.] Also
One 36 inch beit zoo fiect long. 012e 38 inch belt 1oo ted long.
Que 36 inch belt 123 fcet l011g. Onc 24 inch bcit to feet long.

And over t 500 feet of 8 inîch belting.
Ail the abve beits are DOUBLE l'HICK&NE-SS .tncl are alil iving uatisfaction.

Tlhe 38 !nels belt is the largest beùt crcr annale in tlds liovince.
Th'!e foliowving lilectric Comipa.iies are aiso using aur Bielii;

'rThe Tacrott Construction and Electrical Supply Co.
Trhe Bali Electric Liglît Co.
The Ilainilton Eiectric Ligin & i>owvet Co.
True 'N 'gara-"'lis Elecîric Lighit Co.
WVest Trý"'ont, jtinction Eicctric Liglît \\Iorks.
The St. Thorna! Electric Lighit Co.
Thec Barrie Electric Lîght Coi.
The Berlin Electric andi Gas Co.
The WVaodstock Eiectric Light Co.
The Manitoba Electric and Gas Liglît Co., \\inuipceg.
Trhe Godericli Eiectric Ligli Co.
The Marklham Electiic Liglit Ca.
Thîe Oshawa Etectric Liglit Co.
The Orangevilie El'.ectrke Ligt Ca.
rhe Port Arilhur Electric Ri.-ilway Co.

fID OT4-irmRS.
Wes are the only Boit Manuf'acturers In this Province who cati show

Beits of OUR OWN MAKE which have been In use AS LONG AS FIVE
YEARS. We cati point to belts of out' own maice In TRIS CITY ALUNE
which have been In constant use for TEN, THIRTEEN ani even NINE-
TEEN years. and are stili good.

%Vc are prepred ta furnish Bclts of an y sire. two or ilîrc ply. of amsy
wvidi?. Every bll fuîly guaraniced.

Scnd for Di3caunats. Divan*s Belîing 1lanil.Book miailect frec aoi application.

Please mention the E.ECTICAL NiE-vs whien
corrcsponding with advertisers. .. .. .. ..

G. W. ttENDEIRSON* ELECTRICaloSPPi$
U.TIMATE-S FURNISIIEI>) FOR

Llghting, Power and Goeral ...
*. . Electrical Construction,

CANAt>IAN AGENT FORt

THE ECONOMIC
ELECTRIC

J1S~>.MFG. C0.

251 ST. JA'MESSRET

-- MONTREA L.

The "6Unique"

TELEPHONESI
Mado especially for Exchanqe and Priuate us.

The checapest, sirnplest and nmast efrectivc
Eiectr Telephones in the world.

The "Uniiquie" Transimittet is the oniy
anc malle whiclî (lacS fot require adijustnient
and that is flot affectcd by atmiosplheric
changes, or rust up.

ALWAYS THE SAME.
Will transmit over tue laugcst distance

without reatdjuistnent.
"Saînson" Blatteries suppicd vith the

aunique.-,
Scitel for TeZclIs anc Ciractilar ai 1>rice Lizat.

51A.%UtVAdTURHI5 0OI.Y liV

Jo1il Siarr, Soq *- Go., Ltd.
Manufacturcit and Dealers in

FLEGTRIGfIL IPAR(fTUS AMND SUPPLIES,
2. 4 andi 6 Duke Street.

CANADIAN BIIECTRICAli NEWSFebru'11Y, 1893



KAY ELECTRIC WORKS
NO. 263 James Street N., Hamilton, Ont.

-5 ~.DYNAM(OS_

F or Arc and ...

KOTORS
Front1m I l' (0 050 Il- R

i iciro i>htîng Matchines aind (ancnil

Eicectrical App!iatnces.. piiateio

ta Mill andi Facîory Uitmg

i1VRITE FOI? CIRCULA RS.

TUE RELIANCE ELECIRIO MEGI 00., LTO.
W4ATERF ORD,. ONT~

16ANUFACTURERtS OF' ALL KtNt>S OP

FOR LiGIIZING AND> TRANSMfISSION OF POIVE.

Constant Current asil Const;int I>otentiai I)ynanios, for Arc Arc Liumps for Constant Currcnt andi Constant I>atential
andi incandcsi-viii Ligliting. Circuitts.

EiecricRailay enertor amiMotrs.Our D 'namnos, Geiicritors atnd Motors are automiatic and
ElecricR.*tlvty GrgeatorandMotos. el*reguiatrng.

Sintionary Motors of any horse-power, ta run oit Arc atnd Ali kinds of Station Fixtttrcs, Switches, i.iglitning Arrestere,
Incandescent Circuits. Rhcoistats, Amiieers, Volt-imctcrs, &c. &è.

We glve spocil attention to Long Distance Transmission of Power. Our apparatus le simrpier
and contains more merit than any other on the mnarket.

WVRITE US FOR J'ARTICULARS A4ND J>AICES.

Head Office and Works : WATERFORD, ONT. Toronto Office:o 141 King St. West, TORONTO, ONT,

FINE - -

BLE CTStreet Cars
..- OLUR SI'ECIAL'I'....

\Xc also mntufacture Horse and 'lrail Cars
of every dlescrip)tionl.

F1TTER8ON & CORBI1N,
S'T. Crf 2ILIRIYES. ONT.

TELEPHON ES
WVE M.ANUFACTUttE

Standard Bell Telephone
AND)

Warehouse Tceehones.
Gartion Transmitter Telephones.

'-nuli cxchanj;oe rattcd tir. Aillline mxteràl>suppi «i.
STL- Jui.t. Sept. 5ti:. 18r)2.

1' W. NESS. E£sq... MontrceaL
Dc:AR St.~carc happytgo state ilit y-otr

'cee ries and switches arc givrn si odsts
factio.1. %Vc have thàrre sorts o! satas and
%%efind yourb tamprefer.itîle. l'lire is now about

!orty of)your tcephoncs in operation on our line.
nen works weti. and we intend to use no
L~cr Vours V'ery lruly.

W~rite us %wiaen )ou %vaut anyting clectricci.
Key Çorketv, M1a<paelo Rielis.

liari- Oli, Rei

Loto jas.il Pets!, ieotes, &et..
Mallesc. J)ysni ca r lct Motoa

Canadian lied<lirtcrs for 4 CagStetM NREL
ElcctncaslS$ipplics. 74 riSte ,MOTEL

CANADIAN ELECTIRICAYA NEWS 1'*Cbtlýivy, 1&)3
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NEW DYNAMO OR MOTOR.
A new dynanmo or mator altwa:'s attracts tue attention of tiiose

iîîtcresicd ini the clcctrical business, not only on account of the
peculiar features andi imiproveînents it maiy emihndy, but bc-
cause there is a very tvide diflerence in the restîlts wlîîclî aie
acconmplished, and a dynamsio or motor that wvould %vin ftvar to-dayt,
must do su on its ilerits. Cost or constrtuction, econamny of
pawer andi maintenance, durability, safcty of the armature front
burning -and sinmplicity of action, are ail itemis of importance ta

the purchaser. To attain the above retults, has been the object
aimed at by the Reliaincel%1anufacturing Co., of Waitford Ont.,
in designing the machine which is harewith illustrated. While
il has been successfully introduced, it lias flot been broughit
prominenfly ta notice. This machine is of the iran clati type;
theentire frmmeand bcaring supports are one casting, hav'ing no
joints ta introduce rcsistancc in the magnaetic circuit, and so
designed that the fiel magnats are brought as close ta thc
armature as passible, with the abject of making a compieca
utilization of all the lines of farce. le.chanicailly the design is
simple in construction and accupies hit space ; the bearings are
seif-oiling andialigning. 1It aperates wi th out sparking at comînu-
tator, wvhich -. .mple in length and diiamcter, nd is supplicti
with copper or carbon brushes as the purchaser may desita.
The manutacturers claim that it gives perfect rcgulation fromn
full to no load.

These machines are manufactureti for generators and motars
for 125250 and 500 volts current standard windings. Dynamos
or motois are upon speciai arcler, madie for any current voltage.

QUESTIONS AND ANSWERS.
A correspondent writes : Ail clcctric liglit plant (Bail arc, 4

amp.) is driven by a Corliss cnigine l4 X 36*, 75 revoluitions
lier min. ; thiere ire somte incandescent lighis run in serics un
arc circuit, and at timies thcy Iluctuate (1uite peerceptibly at the
rate of 72 to 75 Pcr Minute. What is lthe cause? K;ndly
answver in 1Fcbru.-..y NEWS.

ANSWFR.-Tlie governor connection ta cngine's cttofT pro.
bably causes the cîît-offIo talke place earlicr at one end af the

strolze than nt tht other. An angine in this condition and mak-
ing 75 revolutions per minute, WiII nlake 75 aIttCMptS to go a
little faster cicb minute. Have ait indicator put on yaur engine
andi get valve arrangements adjustcd ta make diagranis from
each cnd as naariy alike as possible.

TRADE NOTES.
%lesas. Robin & Sidler. tcathcz belting mnanufacturers. of Montreal. are

ser.distg ou a tient litile celluloict mcniorandunî talilet. an te reverse sidc
of wvhieh is given a price list, pet nhnninq foot. of double -and single beits.

The Rtliance \1 g. Ca.. of WVaterford, Ont.. repo>rt buiness very brisk
and the outlook bright for thre ncw yenr. Thcy bave reccntly made the fol.
lowing s.les: 165 H-.P'. gcnerîor.o ovolte. 25 H.P>. motor. Io H.!> niotor
ta %W. Cooce & Saoi, St. Caitharines. Ont.: 5o il. P. motor ta R. il. Smith
& Ca., St. Calliarines ; ia H.P>. niator ta A. Mrytrs, St. Caitharines-. 7 11.
rnotar Io l'ie Empire Carriet Warks, St. Cîtiiarines; 15 II.!>. motor.
Io H.P>. niotarto flllliard & NIcKinlky. London. Ont.; Io IH.!. motor toi.
0. Parkcer, Toronto . 35aolight incandescent plant ta Grand Central Haîci.
St. Thonmas . 6o liglit ineandcent plant ta James Robertson. St. Titamas;
Sio Iight nrc pla nt ta liniton] ELrcttic .nnt l'owe:r Co., Brantford; .-- a
light incandescent plant ta john Il. Kelly. 131y:h. Ont.: 30 light arc Plant ta
Thre Vcrity Plow Wattrs. lraniford : iS lit!hi aire plant tai %Vaerloo 24fg.
Co.. WVaterloo. Ont.; txesidcs a number of smatl motors.

Vol. 111. No. 2.
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J - CANADIAN ELECTRICAL ASSOCIATION.tii ,.-- nutl Convention of te above Associationi took place' ii the if botiu <f srience, Tioronîto, on %Vetlncsduî%y and *lus

la :dîpaîrn Il NO. 410 'îOlk %trci, wbîci icem placed a.I the tus-
poat oi llîcll.bers duriîg Ilîcîr %t.iy int Inwn.

*i'le 1''.C îutiv c Uoiiîtîîiettce licât a1 îîeeting ai 1î .nî. onlle
:tm. and i ele a dozien îiew inicîtîber!s.

The firI'tot of Ille Convention o;îciîed aI 2 1).11. in Ille
Si hool 'C . %%$Ill, itîtle picsîîleut M r. J. J. Wlîghtit, iltîe

chair. *he Asscation tva- varînl> welciicd b>' Mr. T1. Rz.
Rtuttboit bchlînl of tue Faculty of tc Schinol.

'Fli fohloimîi g llculbers oct c prescrit.
)colîin bîruoil. Eugcne l'ltiilîp' Ehectrncal W~orks, NIntrecil,

2i1d V'ive I'ireîdeni ; Il %Moriitîter, pibsher ttînîa.
N T n-,*oroito, set rcta-r> .TIrcatîcir ; 1). A. statr Royal Elec.

tris CoiuîpauiIsv. %loiitreil ; Il t) Fisk, El.*ectrit- Liglut Conîpatîy,
h'cei boro' : AN. B. sinitb C andianl Iloard ileî Uncuern riters,
lmronio >.F)Iolllsi, geuir.itl î;tsi'igcr Ilaînllîltoti Electnic

1.1ghtî aînd i'tî rbotiipaîmy A . Jotiîsot, lII Electric: Co.,
Tibrillîto Jolint Vomle, uîu.îuagcr h.uel iii <;as aînd Et1ectrtc Liglîî

Comtuanîy, tGuelh. *ruias lu. \Vadlanc, Bell reepîîonc Colis-
paîîy. Ilialliuthoi . i Il '%i Farianc, IeiTelepfione Ccuipan),

mtoitret'a . il i' itwight, ',ieiivnt .N. w. 'relgrapli co.,
'l'osonti - \ \1 W'. keoi%, dCeIl ti. mu Ontaruio I'nrlia:nent lld-
tn>X"4, loroii . 6c'-orgc GUikC*. N. \V. *r*euegt.tiîhî Conîpa.-tty,
I lamiiltoti ; J. A. \a i. niV.. A.T'oier, MIl 'Ielcuilone Coi-
P.1uiv, Toronto ; R G Iillat k. I laiiiouî; A. T1. smnuuth, Bl
'ttreplîtite toîa> 'iniotn , B. j lThrwpl, Beclu *I2ýIehioui

<oi1 > h :11tiil- (CcorgC M. Wimghît, Royatl Elcîiic C'e.,
m.11,1t5c; l Iil t rnî'r, Bell 'l', %flotte Co., l'etcîbom' , il.

Bea.umtont, lOronteî, ; J. W.'.Ivhol., rboui aund Ilorcciains Works,
Ile'îcrboro' J. A\. Kimtiterer, Royal E!*cctîc couopany, 'lor-
(oit) . Go. %V. S.utlcr, Robin & s.utIer, M.buttical ; F. C. Ami.
%ting, t ,eneral thîr Co., Torounto ; \V. hbournc, 'Toronito
h'jecttmc Ltliî,lt (.o.,, .Il. S. 'l'lornberry, Tioronîto Ehccîrical
W'oiks W. J. losies, Mel Telcphouc Co., Tioronto ; 1 fuglt
Neihlon, 1Id tel'eephînc Co., 'ironto , W. Il. Evans, A. Knowles,

Bell Tclcphiouie ('o., Toronto ; W. I. NicLaîtgilinii, 1ekdri<:i
liegt-/di. New York , %V . Charke, Itil eIcepioncCo., Toronto;

(:.11) R F" Car 'ie ccuuic Light Coluiîan>, Niagara Falhs, Ont
(hil.%. Il hfit, ElItritt L.ht Co., Lonidoni ; Alex. Smark, lieu

'lejlioîie Co,, Toionho ; Jolin l.ingtnn, 'l'oroîîto; E. C. lbretth-
aupl. lterhiii . nities 1'. M.cQuaidc, Natintal Conduit Co., Nev
V'ork .A. IL Mccalhhusin, i>eîerboro, ; J. M.. C.Ilipbcll, Elc:nic
Lighit .. uld l'on-r C~o., Kungstop ; Isaac t'shcr, 'J'oroid Ont.;

L'. E liàOit, l'resideInl ReliantcelUctric Mig. Co., WNtecrford,
onu ; R 1: Gardmner, EhIccînic h.iglt anti Power Co., Hlamilton;

Prof. t, tllir-titb, %Ir. lZosclrni;clt and E. h3. Mîernill, Sciîool of
I>ractt. ilSiuc Tc'rouio : A Mi Wrigiit, Ehectrir L.iglit Co.,

(lufr o.t ii \V *' in:u.''oor lertrir Ligiit Co , C. E.
. Natîtis. G N \V'r.lcgnap Co., Tioronîto ;Fred. C. Robert-

Non, ' Il 1% "Tehegsiih Co., 'roronto; Josephi Wrigiit, Ilennett &
NM'nglit, Thoioiit,,; h. " I it cIl eu Teleholi Co., T'oronto.

l'Ki il s t.
(.cntlcîiien of u the c:c.:l Association .1I is witii grecat

pîcasune tih h iniet )'oî agaîn aflier anotîcr biaif )rers c,.peni-
Crics oi otir raîî)idly inoving inclustry. Since last 1 addrcsseci

vn iinalnh-ugesor liîpitance haveciakcni place in ils aspect,
aduwdepartures bae e iieta %l ave cotisitterabie
ifunron tlîc future of ciectnical business in Canada. The

adoption of ciet trint ;h as a nioti'e power on subturban railroads
andi tlle t<iii 'n of iîor>e tramways has devciopeil ini a inanner
tii.t for raidt(> ts %viibout a piaatel in the Iiisiory of idr
i iliat si). Miffle a vear or twonago il was ubougbu thl the liniî

nf iroîdtou liadlabout bccîî reaclied and îiîedeniand for ciccîni.
cal apparatus filhcd bi' the occupationi ai the field of arc anti in-
candescent liglitng, il us a facu iltai to.day otîr workslîops aie
à% far helignd ;iî keeping uhue iarlze supplied as a:i %nv siunc iii
bbc ht.stori tf uIl btusiness. 1 is, occurring as su dors duning

a petiotd oigcnct.ii (ccprcsbsiuî iitui.t bc lookeuî tupon as emlinenusly
stfaorandt as afiording a gîiarantre ofniurl gre.nierexpain-

sitin un the ftuuu. 1 haie i0 congraînlale te mnenbr of ibis
Asioci.îtion ibat tlucir field <'f u',efIuncss is bccoutîing wîidci. and

tuait thue onilixok thra.d is su bnuglit and fulhl af htrcisc. Whihc
thus us the case, and ut is undoubtedly a facti hau solîd and sub-
stait i îogtesb ha> bccn made by conservative nianagenient

)f clectrical enterprise, a word of caution itony not bc ouit o!
lace in inestors ini sertiril"e based sillon cicîrical seunin

isa.agrthat the I:ct or titis solid pro>grcss may) be
iiie the ican% of ultiniaîc injur)y tu thc conccrns idcntiried
witil il. It hanv% vt a growth or sclicîncs, lîaving elcctricity
as a basis, t0 %pîîfl tup as Ihick aîid flt%t ais uli%liriotlI. TJl'e

c.1 hale f Ilire of îti îf illese itili dîscredît, tu a certain L'
>ni, Icgiîisilaîc cuterprîse and pi ofitable butsilness.

l'hc ina, sciicilîes for the long.distancc transmiîssion of powcr,
tiiotgli scarc-ely in bc Classei! wiîbl wha i îa) bc lerîieui the
clcîtc fakir, arc stili soîncoitlat fat rcîîioved frontih isshe of
coiinerrial stîrcss. Eprnnaluch lias beeni accoui-
pis bed InI (fis direction, ibouigl tue compI)icaltedl nature or Ille

a,îparatus anîd ils cosi for operation and repair, miakc financial
sticress rallier sucre tItan prablcînatîcil. At the last convenîtion
of tlis Association 1 tonk occasion ils opp5oition tu views tietu
set forth, Io illildt)y satirizee lit iindred iles an Itour cvuerprise
îlîat 'vas (0 carry Ilic dctîizenç froin tire tîjics of Missouri to Uic

~VrdsFair aIl Clhicago. Whle is that cuiterprise to.day?
Seî erzl iles of road are oît~îe-l but the zrack- -iii a
straiglit file, lob, 1 believe, as coîîsidered iiecessary by tice pro.
jectors, but no plans arc fortlira:inig, and wc dor tnt sec he
nlaill of aîîy crîginier of staning coiiiictetl witli the sciieî.
'l'lie solec coergy. of lie pronioters appears bc be xpendccl in tic

.îdictioii of a ver)' rosy.-coinredl pros1pectui sllioîYing impossible
IP;r1hI%, .%lid an claboratc cîigravine of Illc liappy farnier sawing
wood andi ptunping wtrby clectric liglit andi power (or a coupule
or sitiles on cubler side Ille right or way.

Tlo coule nlcarcr hontc, gond bard dollars lîavè been cxtractedl
front the pockett of livge suib)ects of the Quecît in thc naine or
clectrîcity, as the iagic Waîid ivas waî'ed even unuher the nose
of Blroks effigy on tQutctnsioni liuits. WVlicec is that sciienie
îîow? 'l'lie 1.1opian dreauxi of a railiroad on cvcry farun that is
being p)rositijnel ic%%no wîll tiot îîîatcrialîtze uns our gecration,
cxccpî as a sik-holc for the funds o! tiv unwar>. A word of
waruiing is liee<hcdi uow. and as i>resi(litit o( tlîk Association i
give il. It is open to >'ou tr dissent froîn îlîis position, to crihi-

cri il if yo sec fi!, and to provc il ii.cdlcss if you cai. Trhe
s:îfety of legitîmn.ite electrical cîîterp)ribe Icxîclangered by Ibis
tradinîg upoui he crcduhiity of the people. Ncvertlitecss genuiie
clectrir business lias tnade solid progrcs%:. sis arca is graulualhy

ni dcnîuig. andI a ntiaural é.nd hlhy growtli will finit iuicicasiuîg
occupation for ils carniest -%orkers. aiîd afford a (air antd reliable
rettirsî tu p.r-scent investoi's. Dîiring the hall ycar jusî î>asscd
thcre (tocs niot :îppear tu have beco ntany nr'v developilients in

lthe scîcntifis: ti)l)lc.lioll of elecîricity. Effort a1pcars 10 have
beenl expcnded iii pcrfecting alr-cady kont appliances anîd iii-
Vetntions. 'Mucli pîrogress ian been ittade in iblis field. T'le best
ciTonis ofcectricians nnd iccluaiics hiave been uievoie<l to street
railrond appliances, andi white uouch yc: reniains in be donc
a distinct adv'ance bas been tmade iii tlîc perfectioiîanti tirabililv
or railroatl plant. Sortie tncw depariures have bect miadec in é
engineerng brandi. At our last conîvent'ion 1 decribed what
1 consîdcrecl ta bc the icleal engine (or ccir rie liglit work. That
enigine iias been construticed, and I blial presently have pleasure
in -n;sutgyo Otu e xaitiiiie ils operîtioiî. lu bias timoe tlian justi-
.ýcu 4i a sîtidîpa:icns f sis designer, and lias provcd a reinark-

aidesuccss.rhc Vertical type of large enigine lias cntercd tlle
field of electric work, andu is Ilicre to sîav. Electnir rgencraîors,
takzen as untts, arc giaduaily gron ing langer; 2 5o horse power ks
not ani inconinmon sizeandtihe lartzcst yet desîgned amd con-
structed oni this side of the Atlantic bas aitained tu the ex-
traordinary ca1 lacis)y of 2,000 hiorse power.

1 would liice to foresliadow action hI' this Association
such as wotild tute in a dloser bond tIcie nciiobers wlîose
interests arm tu a considerable exient identicai. It îwill be-
conte an imîportant iatier (or us in clccidc, if i is scen
fit, cither rit ibis or at te anoual meeting lit Septeniber
next, whcuhcr si wouid not be adlvisablc In orizantze sub.
scctions of ilie Association, In imore sticcessfully grasp andt
deai witb detadts that wouid be souîiewhat bcyond the scolie of
tic Associationi in ils citiret>-sbucl, (or inst;ttice,.as the quhestion
of rue! supply. In the pro%înce of Ontario afonie, whiere ail oui
coil lias to bc iinported froun outside sources. tue antunt con-
suinicd (or the purposc of gecrating eiectricity nîiust icacli a
considerable stani in tic aggregate. United action on the part
of ownersand oýper.-ators of central statuons wiîich wouid cstablisi
direct conmmunication wth the ininers of coal, iiniglit resuit in
conbiderîble advantage ils the natecr of its ultirnate cost. A
su1m-seci ion of Ille Association, coîoiprising centrai station owners

anud operators, couid luandie a question of Ibis kind, wbile on the
otiier baud il îîouid not be of grent interest bo a l:îrgecontuingent
of inbers interested in otiier branches ofecîrical science-
Electrical mnen generally, wiîo are ail more or less coiîsurners of
cectrical supplies, arc intercstcd in tic qiiesîlou of railroad
freiglit and charges. It lasbeco suggested t0 nie that the Asso-
riation take up the initier and cldc.uîor to have a classification
of c!"ttescat apparatus, graded in -tiçh a mnanner as in inatenal-
ly niodify the hgh rates of rreigdîî ai present obîaining on sonie
kinds of clectrical inatcriai, and sa on thtough the 'anuous
branches of tht- indîîstry represenicd by tic Association at large.
Other anuîeiudmcnnts to tic constitution will have 10 bc consider-
cd in preparation (or a revision ai time fortitconing nnuai meet-
ing If 1 have not berore rcferred tu the telephornc brancli of
electnicai work so (uily rcprescnicd in out ioiembcrship, il has

CANADIAN EliECTRICAL, NEWS February, 1893



Fcbrunry, 1893 CA~J~lDI~t4 BIIECTRICALI I'4EWS
flot bcenbyany nîcans frotît wanî cf a senise eft s importaniice anti
mnînitudie. 111iC amounit of svork now being prosccutcd b), its
intelligent nut indusî rions contingent of nienibcrs is equaileci
oan y by, tlînt pe forntci b>' the ubîc1uitous nut rapit strect rail.
rond ltin. l tact, jusî nowv it is a struggle for ih- lof. çf (lie
hicap, svitlî the oalds in favor of onr trienits of tlit-.. e'"nne.
introductioin %., titeir eny, tihe trolley car, lias bn>,1 ý. ii mbo

ai l the skill and rdsource at thctr conand, ant so %vcll
lans thnskill bcen applieti that te immense ditsabilt> canised b),
the oper.ttton qit heavy railroati currcnts laits flot only bccn ov'cr.
corne, but the resuits obtained arc, in the large miajority of cascs,
bcbter titan evcr. To accomiplisis tlîis hierculean task it fias
becomne tseccssary te do a la~ amoiiit of subterranean work.
Mahis branca o( construction as une of growing importance, in
tact one wiîich conccraîs thecectric ligit mita as wcii as the
tclcplsniist ina the larger tewvns anti cihies, and 1 arn glati tiant we
are te have sorne information on the subject freont onc of te
fratcrnity well qualifiedtu b impart it.

ILeaving the consideratioti of prticticai niatters connected witis
our industries, andi gianicing atl its possibilities, il woutld semi
that therc arc several new levelopmcints weli within îhicir raînge.
'ie production ot lighit wvithout hicat is a prub!cmi that ks wortlîy
cf thse best cfforts et the int'entor. Tuec expeituients cf Elihu
Titomson andi Nikola *'csla villa currents of bigla frequency
have been full ef siîgniicicacc anti promise on titis poeint.
wVhcbhcr a sufliciently bigla ratcet tfreuene>' wiii be at.
tained te idcntify the vibrations of elcîricify with tanse
of liit, or whetlîer a sîîfficiently mobile materiai can be
discoverei -as -a medium of transmission, remains for the futurt,
Il dîscinse, but te fascinating possibiiity ofa coiti antd lumninonis
wire -as a means et illumination appears te he a1 consuntnîlat1ion
worthy of the best efforts anti the lîîglest intellects of the Ituttian
race. 'lhle possibiiity cf the production of clcîricity, anai con.
seîquentiy power, front light, svould seau te toiloîs' thas in natuirai
secluence, sshiie those existing in the discovery of a commercial-
ly successtul application et thermo*eiectricity wvould appear
te provicie plentî, of material fur tise facile inventer. %%'fite %ve
ciepiore the peu afogging îacîacs of the lectric charlatan, wce have
uinhoundeti faitît in the future (levecpintrnts et the science.
Owing tea thte perfection ot constructive niechanisiii, the full
'rstion cf invention andi discos'ery is attaincd witlî a rapidUty
ttnknown tn the dlays of our fathlers Msien the es'oltition %vas a
silo' anti p:îinfui groping after perfection. Th'ims beint, the case,
We ntay hople in ou>- own proper persons te, behli fiauure achieve-
unents as %wonderfui te our enaiitened mintis as vould bc ours
of the present day if seen by on>- predecessors et but a tets short
Years ago.

'flie P.resident : 1 wili nowv cadi lapon Prot. Rosebrugli te say a
word or twvo te uis.

Prof. Rosebrughi M Nr. Presîdent anti gentlemen, I lun serry
that the Principal et the sehool is itot hiere te welcoine yen, but,
in the name of thte schooal, 1 .atta very happy te be able te threwv
open tise ducots of the institutiona te yen ; anti 1 Itele this wviii net
bc thte iast occasion upon whici ive shall h ave the pleasure et
hiaving meetinigs of titis kind iheldi in the school . WVith regard
te the laberatories et the schoel, there are ton rnany present te,
bc personaliy conducteci through them with a view te explaining
everYting, but we shalh be very glati if yen tiiI make yourseives
pertectiy ai heme, anti look arcunci andi sec what is te bc seen
downstairs.

SISCRETARY'S RPPiOttT.
GENTI.asiN -hre as cluse for congratuliajs inthe suceos wich

nsarkc aIse 11>st convention of the Association, he!d in lianitton in ,Juae
lasi. 'ihe alicndance. as wa'll ns tise interest nllaclied te the proceealangs.
wrre ment gratifying. anal shouid encourage te hope ahat n career cf uise.
fuiness and prespcnîy .%watts the Association in the, future, Ilas n malter
of zome regret ahbat n targer taddiîtion las net been niate le tise nieglibtrsiiip
during tuie tast six niontits. *ihe Asociation lins re iched ils prcsent stand-
ard inrgeiy thrcagh lte exercise of perisenal effort on uis ichaif. by thoe
intcrestedinitas stic=us. Io ne bette- w;ty cao ils nî,nibarslîip anal influence
bc idaanneed in the future, If liais isint bu berne in minai, especîalty by
those niembers who aire reguiarly brought ianto business coantact %valla persens
interested ani cicctacaîy. lucre as ne trason why the ntcmbcrshap should tnt
rcach atl least one hundred andl fifty befere the second annai ccnvention an
Sepienîber asexi.

'rite Exccuivet Conantitîc lias hil thre nmeetings since lthe Hfamilton
conventioni. viL:; on the th et August andl 2ast cf Noveniber. 1892, anal
imiiiediatety prier te tise openig of thc preseni conventien.

At the first of these ntreî ings. the i'rcasurer presenleai a stnîcotent ef the
expenses in conneel ion with tise Hfamilton convention. iaaeunting in ail te
about $aeo. the acccunls for wiach were pantsed anîd erdered le bc paaat
*flic sum of $25 was vetci! se the Sccrelary. I'rrasurer te reaniburse hbait for
ancientssl c-xiscnsms NIr. D. Thoniçon w.as sappointed Cha.irntnn ef Cern-
mtilte on Statistics. *rhe Secrtary waâs ansîraicteai te havae 4oe copies cf the
Constitution and t3y.inws nm revisel ail te liniaitten convention, pnintcd
ansd alistribaated to ntembers

At tuec meeting oaa the 2ist of November. Messrs. WnVrgis anal Duns-tan
werr drîsuitd te cemîsicte arrnigement% wath tise autiionîaesof the Scijoci cf
Practacat' scaence andl to fix the date for tise present convention. whie ahe
Toronto membcrs wcrec dcegatad te arrange fer tuec renîang of sulable
îempornry henaïquarters for thse Association. ata contplete ail faîrtter .sr-
rangenments for tise convention.

'riere have aise beurn helal ai varlous limes, meetIings orfh lc fficiai rtcin.
bers ressaient in Toronto. ni which arragentents for sectaring papers te bc
rnd il aibiis conventaon. nas weli ns other mantlers cf detail, werc dalal vilh.
tisereby avoading tise neccssaty for more frequent nieîngs of tise Exeutave.*

Tisera have iscen aleil te the onenibersiî since last convention. 7
active nnd 4 associntc otembers, bnangang thse present total mernbcrsip

tal o zig.

'lThe soattemient of rasctilits anal dlsbaarseaieiis siore ate uf iaist report, It
ns fotiers:

Rerea'41s.
Jiate ast. at892. .t cas o nd..... ......... $ 2o 25ç
luane ast. t892. cits in a..ercliatts* Lînk..........aiggqqa
36 A~ctive itiiatavrs* fecs ...................... it- cô Asecaits aiieaaiiars fées...................... 12 ffl
1ll1it, cf Active (ce for W. A. T'owar ........... 3 00
liaice of Actives fe for J. 11. Griert.............. 3a00
Chliaque froant heu l'ieliuiell CO, ......... ........ 2 o
Ciarqate frot G. N. W. 'T'asigr.atla Co......... .. î 2ç 0

lexîsasses of Coanvention nt Hlîamilton.... ......... $S 94 ce
'l'eta'gr.iiaaa............. ..... .... ~ 45
IbId lli.... .................... 3 SO
t4nilway Liare....................... .ý
EstCslras5...................... $
un»> li,.............................. 4o
Caler................ ... .... 68 60
Caretztlctr flkant ef Triaite.............~ ceo

i1aporting procedings uIConvenation ....... ...... 20 c
Grnt te St'crtry.................. ... ..... ~ aieo
Posatages.......... ................... ;3 30l>ranting n sSiationcry..... .. ................. 9 36
Cersaficates.nal biadages....................... . 2. 40
ihiegister, sltaîtt nasa reveilî book................ 2 6j
lExclia:te ce ceques........ ..... .... .. ..... 35

$468 24

'.asna na Macvaanis 11K >15. 24aa, 889a3 ........ i91 43 $451 49IlAtnci lhanal....................za à6 75 6 75

$468 24
Total balance in banal Jan. 24. 1893 ........... . $2o 8

In conclausion. I ulai express lise hope laat tae prescrnt ineii watt bu
atenleut lî,y saina t niassre ot succesa as ssilt naken lthe renerea( interest
etr y a neab'r an beliaf cf thae future usefulness of thea crganiLitaa. lit
eider asI ats pregress aîaay kaepl psace %villa tise raipiat atavetattenl t ire.
tricit indaustries in liais countîry.

Moveti by &NIr. A. IL Silliîh, secondeti by 1). A. Starr, duit lIe
repert be accuapteti. Carrieti.

ttttlORT OF~ COMMSI'rrKt eN STATISTICS.
Your Coltinaial"Ce on stalisties beg te report gîrofreas. nsal s te rsqiarst

abtisa hy bc u iiorized te airawa on te funds o lthe Association fer lthe
anounat necthsary te isav praîttea sentie twc, or ire ladreai biank feratîs
coaiiiing -a Elt of que'staons te tic askei cf eaary ctectrac liglîl anal pewarr
cotitpany, also ltepiioît anal fflegrapui coauanes. svîtit reaci cf ordlnary
pontal iftcattieb. aise thn necesary stanips anal sitienery. su tbat they ntny
be able te comipile a tasi cf sialistics tisai svmli lie vatatabie for fititr use.

i). 'rîosisox, Ctiairaain
Moveti b), Mr. 1). A. Starr, secontiet by Mr. A. IM. Wîci«îts,

ltailie tepert ef tise Cotsatîiîtc en Statistics be adîopteti. Car-

'flic Presitlent : 1 wostilc like an expression cf opnison finia
soatte oaf thte taeînbers presetit en a suîggesiot it wals mtalle a
short tinte ago villa regardl te stib.dividiog the Association
in sections. 'The mitetbers appear te lue tak-ing iaings ver>'
matchs for granteti, but 1 ulîank ive sitoulci have an expressiont of
opinion in r tau tetiis.

M r. A. A. %Vrigitt : Io netat cxactiy itnderbtand, the sttgges-
lien ; it as entarcly ncv te atle. As far ah 1 ai;s cenceraca, 1 suîp.
pose yatu refer te ithe asatter of futel ;is tîtat the point ?

''ie >re;tdent :No, iltat as net a t ;thte c1uestiea is %viietiter it
%vouid net be aclvis.sble tan ihe interes t ofte Associations, te forat
sub.secîinîns et te Ashoctation, ccîtîprising the different
branches, se that any allatter wilîi speciaiiy or solely affects
,anyone ef tliose branches cetilt be cleait witt by titat brandi,

le qutestions affecting anti iisîercstiîg the electrical fraternity
gencraily wvottlt be cicait %vitla by thte Association at large.

Mr. Armnstrong - %VouId il no be c er seine member of
thte Cenirriîtc te explaia the tltiig a litie mtore at large.

'Vite Presitient An aiendîttent wottld have te be mtadie te
thte constitution nt the convenation in Sepîcanber. Tihis beiitg
thte oniy meetinîg of the Association it rt ssiil take pliace before
thien, ai scems te nae te lie a proper lune te aliscuss thte atatter,
anti elaborate any scîetne wlit tttay seau desirable.

'Mr. A. A. WVright : Io lent rcally îîtinerstaîac tlîis tiîing yct.
Do yen wislt te have n sert et suli-sectiotas, Oit is, ta> hâvte cens-
militces apntoeti te locae, atter certain sub-tiivisions ot the svork,
e>- de you svant te, have oatîer electrical associations fer cacîs part
ef the P>rovince ?

Tise President .Net nt ail ; i titeught 1 madie onyseit plhain.
i taiti sub-sectiens cf this Associatietn. Sente cf thiose rresent
in.a' be nacoîbers et the Toronto Borardl cf Tracie, antanailiar
%villa the manne- in whliclt it is sub.tivadeti iet sectionas, sucli as
the ceai section, thte tirygootis section, lise gra-m section, etc.
Nca, wce have an Electracal Asscciation, lîaving atsaong ils mient-
bers gentlemen rcpresciiting ail cf the varinus ecctricai interents
of thse Dominion : Ille telepisone, tite telegraph, anti clecîric
ligiting companies, etc. Now, tdiere arc mnalices sonietis
arising whltclt arc cf interv'si soiely anti oniy te sorte anc et
ibese branches. Sncbi a question, thte adoptien cf a uniforna
standard fer clectric ligliîing, %vas tiebatet i athe hast contvention.
That is a question interesting only te tîsese usho arc ciagageti in
the produîctions cf clectrie lighst, anti it tioes seen tliant îlicy are
the men whta shouiti decitie lapon any policy referring sehely te
tîteir interesîs. It isiglit lic that thie telephone brandi et tbc
Association woulcl fanti occasion te take action tn soîtte et trie
%s'aricus maîters appert:îining peculiarly tei litnt, anti %vlticl tlîey
did ne* tiesire tu have passeti upen by the Association gecnaly
as it reteiicti to.thcîsî solcly. Tîtat is the svay in which the idea
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origianteai, or foîinig tlie Associations liet stîb'stctions, te
bmatie nalter-s ulîslnciy bcinag to soti branches et sectîas.
For instance, fltcre avouiti bc a sccton of cott station ina.
The Assocatiton tins oraginmily foried for tlic uupose or' hrinp-
ing togellier those lito îîcrc etagnged in nitbranches of clcctical
business, Itai lthe> riagit Iegislzaic for ilîcir own god, and il là

noi1.' flic quetien %îviiciicr you thanli, ta ordcr tuai flic Associa.
fii Imay aciiteîe is liuglîct usefulitesa, ilt il il, ndvtsabie te

takc soule %uri actioan aîs 1hante etiiienvoîcd ino ndiine.
M r. A. A. WVrtgiit I havte tin dotalit that is a very gond idea,

as WC arc naît ail itîiceeteti alike lit tiiose objecta.
Mr. Il. Nelanaii tîâilk voit wiii final, if yona wiii cnidcr for

il mtomnat, tltat tîiec ih wlc otî011) ont scction. On tanîtels
cf roiltc>' afectismg fle lit Tîeepiaata C:omnt y, wîltci lic
onI>' leciphione c-otiipny in flie ceîuîilry. n lic tu clegraçht1 coin.
lan>, tlic plîacy of Ihotta cnîîianics la dicîtte froits le icnd
oflkt.- 1 doe Iot sec how a lelepiione section îîould have nîîy-
ting aflcctuag it ta tiisctss, or ugmnt îici to fr-niait any umies or
regtinis. 'l'ie electrit liglit la ctîticiy diffcrenat. % ou have

nayn andi diiî'e t tîttereits tîterc ; yoti hat'e n cotniany la
etar iy evcry cihy tnad towin lsite coîinîry, nn.1 îiucrc ia, ao ioutib,
glent dil'trence oif oiniotn suris ns enanot possibiy talaI la flie
cille cf Ille 1clcîhtone conitpany, anîd ho a certain etlent ia flie

telegcnpii comipalay. Sa> thant, ifyoîi f'or-rîts chectrie lhglit section
>',ît cana n go on. and do yoîîr bisi.nrss ctîtirely irrespcctive of'
flie ethcrIwo.

Tht l'rcsident :0f rourse, spc.îking ns 1 cîid, I did nûl wisi
ilte Io c understood ilt I expîtec thai Ilte iînenbrsoftlie foe-e
pine section of (lie Association titre gotng la dictat tue poicy,
of tlie coiinp.tiy. Ilut ilierc are naaay tilatters iatcating te thic
itcîlthoat mts, apari front flie pohicy of tlie contp îny, avith ivhich

stîci a section cotild ciai.
Mr. Knîîîîîcrer. 1 tink si l tt pe!hmaps lie wc!i for tlic tires.

cnt te pass oa'er tias tatatter, ant i i bcl nandc a speciai enter
for tîlo'ttnvî.

Tht l'rcsidcaî la Isti flie itensure cf flie iîecting? If no
ilmeniber ta rcady to1 hrtng tlie inatter foravaru, lîcrialîs thaIta flie
best course. 1 ani on>y givîng v'aite to suggestions 1 licard
naintie anang sorti cf tlit nenibers, ta frc, 1 think Mcr. Neilson
hîttaseif iras ont of' iiose %vise suggestci flic dea original>', or,
peritapjs, îî it'as '%I. i3unstan. Anti, b>' ite tva>, 1 nit tcrv sercy
sisal Mc. Ditastan ta not litre iviti us ; 1îindcrstand ho
was îîret'entec b>' soutte farniy berenventent front bciag

litre to.day. 1I otveî'er, the ittîer tander disciiiaston as cntirciy
ia tlec bands cf tlic Associ-itton i do flot press it i nil, in n>'
sitaîe or fonn. I itierc>' Iring il before you ta nt> capacily as
Presideni cf tile Associatin, tuaIt la ni]. I ma), say, aise, flint
wc shail bc gind te rcciî'e stipgestions frotta an), utieniber oh flie
Assocsation ns te nat> itiiîeaits ies ftle constitution thai lie ay
titk tiîl ic cahcuiated Iin aance the iticesta of the Associa.

ten, atm tuait maly talk river iliena and hav'e thein f'onul.tttd
antd riegattl toi fle btands ef tht centinittet whtclt atil bc na'
pinteca te look -t'te c intiîer, nnd bctag it beclore the couvert.
lionitaSeptettîber. Ilns nny nîtitalier any atmv business te br.ag
fot itard ?

INc. G. lllack, oh' Hlamiton, iaca rend fle followtng paper:

la agrea'lng te write il palier to bc rend sa ibis mea'ting. I îîîay ay that i
dua Pot preteîiuh ta aiter aaytbtag newi te iber rtîuaJotey or dits assaraibl>'. but
hople iat nlu' effOts nia' le cf servicer te sanie cf tht ycungei or leua ex-
ptniencard inrciibrs. I sele'a tht subject witb a view te interest a iargcr

nuinher thna a îatrely tcleqraphtit poiacr mctl l iukrly aIo.
ln the esariy ulsys of the terar-pb. ver>' bte mas knowa cf the science of

clecîritit>'; the hiî's cf tht carrent andi ofrrsistince wcm hmperfettly unaher.
stacl. anal ecpe. or Iraicage mas aur special i>ugIfar ta hIe cgol ca
ditys aie were satistical ta behieve Iiat lte carrent Il"mec. nti aie rai on

tttay eaough to gave a warktng; circuit. Witb the U;roat batitaty Ilira ta
uma 'e coulai élo it. but the ecape mas sufficient to kntotir oui tht present
: eition of -' eperaîcra" We absterveal that soins: mires% requircl mre

baltrypfotter thanae-rà [ai sînilat hcngîh. anals vites 'scie mali "1gaod ',
or 1, 1d2 " acçorlîagsy, Farnierly mýe mersr satisfled ta know isai a circuit mas
tstauisbc. s! th practicl tectriczaa shauhld irnom hewmuach ciîcrent

là trquirca anal how nuch mssance ta affrita ta it. orbhe noira nothiniz.
'Mit suces.fui uaying cf tht Atlantic tablle lte aIes scientilit methods in
tht IclegRapli systemas of tbis continent. Tht adoption of uplex anal
qîtadrupiex transmision talîtul for linses ia firsi-clss condhition. l'ht Woan-
derful achieventents of tht tirai tehephone experimeaters heal others to ha-
lteve iliat inssliotn or ceaitante aiaght bc ahtsrpgrdted. but miore aceurate
Observation inçlicatcai thal tis aela'phonecme uaaicr the sanie gencrail dleç.
tical lia.

'it nuient Pli electrit lighting ittoduceai coinpaiatively bmnvy taîrreats
cf greati itnstiv. anal new trims had Io becoineal te suit tht altereal clrcum-
asances. The, nanica af elm'iac unaîs are- perpîc.xtng te Cle uniaiteiea, fail-
iag an coavry an ides of their aicaning. being adepitid front the mimes cf

uciî.kauei rietti i.,anm anal tifthanuaaan>, %îhu bîtve fers thel, fucapihts
on the s.aJds cf t.,.e i shaîl caly use a fema aI these terns. tubai aie a
maIl tht practicai cvcr dity units. nanîciy

Tht Volt, ns tht unît cf clectro.mothve force.
Tht Amprre-currnt.
Tht Olim'-resistAnce

Thte atpoir
Mse u'etihrse ants a> aie use a foot ai a unit of Icngth. or a pouari as a

uP4a cf meight someîbiIng te conîpart ansiosînts or quantîties miii. L'siag
the 11cm ai mater :hrOuRh A Pipe As a ntiiar illustraion. tht 11011 May> he
rMearrted sus the ;iceaure or fail givra to ilemater. thedupw'retoticquan-
taty fltwtag. Ille oÀm %o ste ressance or faiction cf the pipe teue i(laoa cf
mater * the fiillto the mechianscal power exerical. Ta deliver an increuardi

quantita' of aater, la à guvea tie you must intrease tht pressure or eniarge
your pipe, se whth clu.ricily. )-on muîsti nertase tht clectro-motive frme, or
enlarge )-our coductar.

Tl* Poli ay ha alfinedias 'Isuch an clectroenietive farce as moulti cause
a c&rmun of une ana/fe te flow against tht 'rriitaur.e orf Cite4m

The .4m/n, Ilsuch a ctirent sis woulal puis witb sin clecirc.matlve force
of one v'olt lîrnsh a circuit whose resistncels cqa ta nen olim.'

l'hc Ohm. "such al resistance lis woulsl l;mit ste ie lw of clcctriclty under
an ectro-metive farce nf onc :tell te a cu-tent oron anc e.

The IlVaait *1the vcît-Aipete or unit of ciectriçal work.'
Electro.aîotive force may bc dcflîed as the power whicb a lxittery or dy.

naino l>oeises otatuang Ille îmnster or lis currrni front one plAce la an-
other. ot of overcomingc resistance. The clectro-motlve fore of a Callaud
cel là slightly oser one volt. anal for rougît work ay le cilled une vol.
The resistance of a conductor là airectlya proportionald ta lis length andl in-
vestey proielonl ta has cross section. l'ht conductivity cfa wiriilàs tut
rei sr ocf lis reistanc ; Iltus If a -aile bas i resitnce of a ohm. the

cnuctivity la i. WVbcit the reistance hl 2 ohms, the conductlvlty lai.
Wlîen hi là ecf ain ohm. lte conaluctiai is e4i. anal so on.

ln t82t Ol ti a lgihi lits celelmirta law: ' 'Ihat tihe strrngtb cf the
entrent %%as alircily propottional to the elcctro*niotive force, ln the circuit,

ana incrslyproortenl t li rsiaanc."Ohm'a mm la amihiarly repre.

amicail tîtus : Cm- 'shere C represcats current ln aniperca, E thec lectro-
R,

motive force ta voIt., anad R (lie reslitance ta ohms.
E E

lfC=- %hen E=CxR, anal R=-
R C

Ill this law. If yoîî hnow twe of thc quantitica yotauQin cnsily final the
thiril. Fur cstitpi-<t) %Vliîîî ti thc strength of the cîterent la a circuiit
consistrmg cf a wire 'sIiot caitante Ias 5olîtas anal i txitity wîtiose ciectro-
motive force is 2.3 voltq. andl internat leabitance 4 ohms?

fi E 2.3 volts
C=_-_r-- 225 anipei.

R R SX4
(wire.hattcry)

in.) %VIîat elactro.miotlve forcp Ils rcqaiired Io tendI a curet ofa2 anme
thiratigl a circuit offlcnng s.6 obaîs resistanice?

E= Lx R=2x X 16=3-2 volts.
<3.1 A battcry wliose clectîo.mothivc force ta 6 volts andl Internat iesistance

2 c0iais prUducA cuaTclit 0I 1.4 amperms TIlirough asîtat exernal resiut.
ança tsil ninning?

E 6
R~-=-.-=.2852=2.85  hnis.

C 1.4
Froint thms plain examples It la evident that any one fanialiar with the

aplplication cf Ohm's Law can fcel the pulse and prescribe for bis wircs t
ay time on short notice.

A Rtalvinonietet la an apparatus for meastiring the strengsh cf an clctric
current b y tlleîlellecîicn ofa a:agaetic needît. It depeada 1cr ha perasion on
the faici that a coarluctor, thirough %ihichs an electric currcat la flowvinK. wilI
dllect a siligacîlo ncedle pictd near it. aina tare te move. 'Mis deffectica
la due to the niancntic fieldl causect l:y the current. The action mas firait
dIseoverral by OcrtL'd. A mire over a actait derbcîs it te the right or tels,
liccordIng te the dtrection of' the cîirreat. lly douhling the wire under the
lrilite thr chieci la increiseal. la cstrenicly sensitive galyanomtters vcîy

aay turis of wire are eaîploycd. la sanie cases amounting te maay thons.
anUs These lire ternîcal higa reistance galvRanomieters l.ow resistace
galvanometers Olen consist of a sinple tuai cf mire or a strip cf metal andl
arc usiru for aîeaauring heavy currents.

la Englanal andl the Continent the telegrph %vires are icaita daily forlan.
sulaqtina anad resistance. 1 hcy are rua cicr rapidly wiîla a detecior or a
tangent galvanoincter anal the deflections tahulaeul. A battery is l'irs%
joinel up with tht galvanoniuîa'r andl a kacîva resistance. say j.OCo ohms.
anal the defiection noteal. say 45 degrece-tlîis la calleal taicing tir constant
af the galvatrameter. Tht fines aire then trstcd with distant cnds open.
then distant ends closeal. andl dellectians nateal. Tht resisiance Is worked
oui tssusi' Suppoing with tht reistance o' ç.ooo ohius a defction on the
tangent aide af zoc divisions mcii' ohtaineh. wath fine ia circuit andl grounal.
eal nt distat canl 6o. anal whta distant endl op eo divisions. As tht greater
tht resisiance the les tht dellecion. consequenîly as 6lo la ta zoo sal is s.oo
te the rtîliance rcquircd. 8.3.,3 chais conductivity resistance; andal s 3o la
ga zo0 se is s.ooe te î665 »e caceful te cremmher tbat thesse are tan-
gent divialons. not ordinary campais dcgrs. Date. state cf iieathcr andl
tenipetature are aise recordeal for compvaratlve pîtîpaits. Any variation
front tht normal record is gone over again with a Differential gaI.
vanameter or a '%Vheatstone bridge. anal tht defect rectiical ai onte. BY
this aintas troubles aire anticipatrbealotfae tbey became scious. Ia tesîing
he caîrful înot to have galvanometer nai caough te be ailecteal by ather
chaigeal wirem or marses of 'ran. such as dynamos, enRines. boders. etc.
WVhre ibis cannot lec avoîdeul place galî'anamcter in an irans sheatheal box.
Etect light companies arc supposecd te test daiiy witb a magneta. but

that îlots not restai anytbiag very, deiiiite. il wiii only tell il circuit la denal
opea. or tîttt there kl a, itk la the fine. The magneto miii net reveai a
short circuit. noc locale an ecape uniras fine ls tesical la sections. Tht
telephane companies aise cnl up customers anal test fines avith anagnetea.
huit ttnusuahly htavy resistancea aîay crep la anal net be dctected by ibis
airans. nal othinR will bc clone tilt the fine allers sufficient resistance te
attract attention. Electrit light companits coulal tet with a tirait battery
andl gAivaaomrter. nt a rahllianipfre metcrin day lime for resisiance, using
niagnetn foir insulation tests. Telephane companies coulai rua over their
litses dunng the adlent matches cf the niRhî mben cusntomers are sleeping.
Eiectr.c calîmnys shoulal taire tht ccsiîtance of ail their circuits ai varicus

points. sai cm?!>' quarter of a mile. anal at junctions or Intersections mihen
tirai instalea. andl at regtilar lattervais.aftirwa.'ds. By so doing weae spots.
sueh ais brokea bonds, defective grounds. tc., aaay be alciecteal ai once andl
reinedical. An accàsienal run caca the fines with volt andl ameters aise la
recomanrncird. Il la weli te tei %vli as sai a hattery as will tutile, as
hcavy currerais somenea fait te indicate (nuits, tht current welaling or ex-
panding the mrde spot. or jumping tht gaps. Unes will scaietimes appar-
cmly test better in wet weiher than la dry. tht escrape rtducing tht appar.

ent resistance and rmin asaisting tht conductivity cf bead joints, Ia tsting
for irrulatimtt. as htaî'y a ixitcry as coavenitat shaulai bc =acd. especialiy
on short fines, unleas yauthaven ts eniicavnmî Longlines
wii appela tetpst werse thaa short cnics. %Vbcn insu:lation mstanmeis

secumi'. il shoull hi' redre] Iona mileage resisiance or si menais nething.
Witli a gocal gialvanometer anal a suitable resisiance box It la an ras y

matter te do plain testing. but dhaficuit problcmts pressa: themshmrcs avhich
triy tht metal af tht tester. A denal Rrounl ar a wela deineal cross tray
ensily be locateal. But ustially Rrouads have constderable an îhem. andl
crosses coIeto alwa,.ys mnaie good contact. An cxanplc or imo front atiai
prmact mav bc pernaitteal. WVire Nc. :o0. runaing test (rom HIamilton.

'un aunalealbetîveen Hatmilton analS:. Cathatriaes Tht mire ingooalcon.
ditien measurcd 56o ohms ini St. Catharines or 16 ohmis per mile. Tht fine
mleasureal through tht litaIt mith distant eatd opta 4.000 chais. Avoather mire.
No. i9, of aisi r mesalançe m loopeal ai Si. Catharines anal mrasttred
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timugis the faiuit on au wathb liiîîîî,llun end Of Du Oaen. aisicis a-nt 4,80r,

ohîtî. Th'e loup %vaq tract% nseasuied in Iscove o <rmer test aînd %Setît 1.120
or tisce 6ao NVc now add ta two tirsi tests leIsIe, .w+.BoS=
11.m Ci' deiluci third. iessviam( 7-680 ils rcssssîî1dcr. 1luis rvlsmesemstet

lsa assibtance Of thse ietk, nîemssured (wuî'v. or 3.14o as resistance uf rte Irak.
New 10 loce It-Il-ts firsi test 5100<1 lti 4.000 ;iisduct 3.840. IeAves t6o. or

distanti office oses a gtîivinognere. n second wire tît.u lie dispenscd sis.

single %vire irais woul mescsure. t froein iiaititon, 4.000. tiîc front >t.
Catharnes. 4,24o0; Atideti toxeile, 8.24o. less resitanee of wire in good
otder. 56o. or 7.680 for fourslic me ttsîted. ln itais instance tc repasitrer
fund a broken sity wire toucitng dry sandy sot:, lti trac distance indicattd.
teasuretîseis motde wiiisuut a knowitcdge of tile tisuai conditions of lrac

wlre qtrg sossemlnses tisicading, owlag toe xtrai rei.iancc not looked ferlan
the nscastiremntU.

*1'o inecasure a cross, il as saitr le %mi.t Il as a Imak t e aris. Yen tiss
clininate nny resastane witicla na ';se in aile cross. Ask ait office beyOtîi
lise cross te open co %vire and gpouti tc ailier. First issensure rite loop
ilirougîs lise cross, tison tcd slit- ilitrolughtrio cross tu distamnt grounid.
Misîs.

Nos. s sunir 2 crossei tbelween you anti ans olcs, 25 traltes distant. Noa 1
is oiseîid and Na. 2 groîsnhid ntaiiti office. Uuail resistanuce cf fines. 16
olîmîs lair atire, or 400 lu distants grounîl.

i.oop nicaesuffs 384, &No. 1to1 greîîuîd sucasîtres 400, No. 2 le grotunîl
400. lnliîcites se restitance in cross. finair tric resistance ui lacis divldcîl
lsy s6 gives tihe disltnce ibs2 t nilies froint yoîîr endl. If sytres aires o dilfer'
ent resststnce lise case s al file mooe diliit. -S.îy Ne. i Suent 20 cais
pet atsire, and No. 2 wrnt 16. tc ntii&urenicnis wotîld bc-. 101)432 ; NO. 1
tu No. si grOsuisd 448, No. 2 tu Ne. s grotintl t îlsi.îni etd 452. ait te-
gttiter nîake quo. tise reisiauîce of bot wuires. ï ien 36< e oundl t6) iti
432 ge0s 12 "iles- If îîny resistance ia cross ta wiii nîsîsetîr in excess of
niensurensen noir sisauid be dedtîcied le gelt dstance. l'ake an craitle
of îwo wlres crcssedl b>' a iihl resisiatce, 55>' a imîass cf ss fiîe laits.
Eacit se me.nsures 400 ie distant cilice. rucd ware nîetîstsrcd titralgli lie

cross te, distanst grotînds 8,400,. indicnlîngr 8,0ee Olîtts In Ilse crovs. Nuis
niscasure tie loup> sith distant eads oenea il gocs 8.2oc. Dedlct 8 .00 for
fisuit and divitc buit of 200 h>' lta titileàige for distance of tâtasit. or 6~ >j iiiic's.

Soisie laisse tige we noticeti au ntîtal anioutsn cf resistnnS ln wires lend
lnig oui cf Hamtilton (ibcy bail not bcen tesitd for a long~ tittie) On tesiing
tanes ri sections wr iecustte trac excessise resitattce iîtin tise cîîy liiîs.
Oit close inspection ive ftannai soute rtssty joints %%Iilcit stsea.surtiiniiîsenciy.
sente geing lii Itig t a. i.100 ohis.î or.5 ailes cf lise %Vire. Tisese suce
cut oui antilinos lsctiuglis i îtiin ressonabie linsits.'lt sfrtlisekîes
'jown resistnnee te lis iowest point. We nmust bave al certain aitîtnt cf

mIs a ir it circuits. walitch w 'tiaay çait 'ttefui teststatic. int. rete
resistance as a ivaste of curont andi conscqueintiy a wasste cf îssoney, un ex-
penditure whlicis pays ne dividcnds. bsit tubidi. in limte. iay ruits tise cents
pany. Reuinuiber tisai erery watt cests sonieting te prodtîce A cons
parisea cf tise powerr cred asnd tii ligisitirsit power driisered wvoîîlî lie. ta-

teesng 'Elîtinate iberefore ail issclcss restîtaîsce amd rensosae ahli iesks
te enrtlt and yon get more ligisi andl power nt iess cosi.

Refcrring le Oisnts L.aw again we foutnd trial if suc knowv two af lite ccîs*
ditions of a circuit wc cotili final tise tisird. WVo clin tracts lîy use cf voet
and aneslCs determnitte the resistance of aur circuit% whiin hol, îîtîd isiti s a

giasnonteter or milliainspete msette resistances cars bL aîcctiratciy niseasuied
ssiica cold. Resistances bot and coid difl'cr consldtenibl>'. 'l'ie resistancc
cf aire!, inemase isitis lient. whle tise reisance cf cnrisca filamienîts dic'

cese. It us isol tisona te know and tabulatte bctta rcsistancts. or ntiitks
Mar bc naule. As tise resistances of 'aires. lainfps, dynamos. etc.. can
easlly bcacertained a îabulttd. any devialien frot ale sta'nd.si sheulîl

be P ssploomiae afier. A dtcrease cf resistance itsas a shsort circuit.
an inceaseocf resistance iteaul a bd joint, or a Sem or dirl>' conneclien.
atnd as joints Secotîse sîncovered and corroder, and connections 'amîl hecoute

Icesce anti un>', coiti vigilance as caittai fer Lalei>' andl cenomy.
A word about litkîge tu ralt. Tclegraphi and telepisne coaspante-s

have te ilepenl uapota their isulators entireV, but iigist Bnir )scer cli-
paniles sonsellnscs depend ulion tise insulation of tiseir 'aires anij tire nlot as
carefîti as tisey mighî Se. about oiller insulntiout. Isle so'cttiicd insulition
of ivira is nsany cases art ratlsrr delusive lun wet 'acatiser antl ltea on'y sif
rule is te aci as if tiîoy 'ac iaked svires. Alists an>' kind cf imsuiated
'vire wili be ail riglit ia <'r>' weitbcr. bait after a liens' matît, il trac 'ires are
net kepi clear b>' preper t.tsuiaters. lseas'y Iraks nia>' lx: detecîrd. Saine cf
tise se'called wveatiierproolss'tres aire limt e btter titan uuder'ariters Sansîtios
of wsre should bic testcdi for instîlation. for waterpîroof and. for fireploof
qualitics. For ordhrsar>' insulation. tls 'itis .tn induction coul. giving ni
leust an inchs spark. Attacis one ensd of tise sanspie te Sc testeti ce one of
tise bccondar>' pores and bsord ti src Sy lits insulation. If diefrctive. a
shock. more or lu severe. 'ai Se feit. Fingers sisoulil be ast and dli
cale for Ibais test. To test for watuerproof qualities. sorkttr asssniplr cf ssie
la a nietaiiic itak or tutb of w.îter 'ails meali plates fer .4 heurs. At.cis a
boss>' battcry te, one catai slith a clelicate galsanonmter. A!.,t cliser end
of taîery te tuctal of tantk or platc. <Jliercend of ssire testeci te bie l,'It dry
and dtisconnected. If %vire is defective g.slvaiomcter suili deiiect. A gooil

sag nelo ina>' Se used unsteal cf galianomeici' andsi Sattery
l'ire prooafqualitiesua Se tesied îy passlng curîreiss fvariecisstrcngiis

tisrough sires for certain flenglis cf taime. Every ccii cfw'ire sisuld lx.-t:l-
ed for resisiance lacivre bctng used te avoid umng %vuire wtî flaws. A lirsi-
ciass %vire slsesd hase tise îasulâttng and aterproof qualîties of rullier or
percia. Se fireptool Itice albss net a.iTectdi b> exposute te any ani tsI
kînds cf wtcisbr. bc durable and cimcap, Sut i don't kzsew 'abere itais wire
nsny bce faund.

i have endeaverril te espliam tise metised af testinR teltgrapilinrts, and
tise application of tise ane ta otiser cleetric sîtres; andl urge lta regîtiar and
systcasatie testîmîg o!rail circuits anti applince. belteving abtia 1» se daîîsg
ntore sauisactory werk 'aili bc deute. grenier mafeuy insured. aînd msore nicney
enrncd b>' tise companies.

11r. -Fatant . 1 tlsink tic have been .îil catert.tned b> tie
paper sslsith II r. I3iam.k bas rend. Wc ha'te ail, mnare ai iebs, ta

SIr-ad guili>' te tais indictment, espcci.tlIy on the questian of insus'
laîjon. 1 think if' the comipanies icokeci more ciosely after tlsni
pat'ticuiar thcy 'aeuld miake better dîvidonds. 1 kos that in
the te*.ephfone bnsýsness ive st,îrted out w'sth the 'idea that insu.
latien was net nccssary. 1 cxpcriiiscnîcd on lines ivitîsut in.
sulation, and found iî s't'rked ail right on linos test or tisent>
miles long, but for long distances the resuait ivas difl'ercat. W(c
theut gave u p thait idea, but wc have also, yeî recal tie poilsi
indicated by'Mr. Black, cf perfect jnaiýn. In travelling ovet
Canada .ad visiting its varions towas, 1 thiak, I cari sa>' filai
there is no place whce titis nsaiter is iooked aflier proper>'. i
tbink if a litile nsore cngiheecrisu, work were donc in tise way oi

testmig, trait l mi osîlt isi ! Ussl.ttiols si Iscrit5tk,î isl d bc
fouîilinte p'rofilabit 'sn tist, Ilinq rnis. T1isereforc, 1 11111s1c *,%r.
Bliack's tailler is cisc stici utigisi îo bic cîrcftsliy sîuiidt, as îî is

Isighit i>sîtible ius tisis conînecîicî.
&Nlr. Neilson -. 'l'itre is elie J'nuit csus wîiclsi ishave Io lake

issue 'a.1is àur. Bhlack. lic sîtoke of ieslllsg tise teicphilurie lises
dlîriag tlie '"sien siaicses orf lie isugli. 1 igssgs.ii a y sIltlt
stalent waicises of the iiuglut itli s wseid rîus ver' far aut tes
bassines% osf tise day before ste gîst tisiougi. lis isis eut>', %viil
4000 %vires, il ss'ctit bic asccssary. lu p511uts a ver>' actsiis la.11
gel isrougi %v'illtit te cce.iry, ssrk. 1 Io <luot ksoîs csfausy
ielcî)tis oîse caisî:ny fint dtocs Isle tesltisg of is usures îtcrmtxicaiiy
cs'cry <la>' nu isigii, nuit i <lîst ver), instacts %stiscîlivr il isotilti bu
possible, wstitott a vecr> Ltrge staff itittttei. Voits' w«t sec titmt 'il
ss'otid take tite a fois msinutîes 10 psur lite isire cil ui nataîl >')
take tlic cousstaunt. 'l'ie Isaler bruigs io issîusd tisanis> nucidens
coisuecîcîl ivits msi>' tlegrapuIic ex1scriec. i nis lisobabi>' tite
oldecst iclegrajs)it olsort r lîresoîsi, ansd I reisusber lite
lisse, bîsa> 111~kut '54, suscut l'se"s isît lketl abot tcstiusg lisies
store sitssfsiy conustîreui luinitssigs. i carss rcettsticer sticî 1 first
obtiisd a g.îis'atltsusscîer, anid tesicul souste lises f tise Domsissnion
'Ieicgrapsl Compas.ny. First, ie lsndti grosuuscri s c liste front
iscre tu Hi ltoun, ansd, iutis fear andt tteiblsg i aususeiutccd
tisai iî svas saoiseire star tlie Hlumsber. A tita îlrov' out

lucre, sînil ftstiitl abotul saif a suie otte lise flo.ttsti ta tise fic ;ke,
se wus' store qîtite saiisticd %viril flit est. Anisctr dhy, ste <lis'
cevereti a grîtîusi oms tise lis ossetecti liere andî O;îks'iio. Th'ie
test ssoss'd tisatIfltc grotust, tusastireu iii tcr ordius;r>' ssay, Wsia
asvay ti) past iHamiiltotn, eî'en na> luts osî tise ussoîusain fltcre
,IlIitgliter,, se I tiiutcl tise ous test, allter s 1itd i uttsunced
flit il ias a ilîuie lait this side cf oakîille, 'Vo sen ulcii a1 fursi-
ciass iiîscîsausit lise cottld aloi fmilli mi, austi lite cirîe back tîgails,
sîtl flie satise rostait. Tjhle gescrai umansager tutu ustyseifdtirove

out agaîn, anti futti tstfl'ic tiui ts e:uuseti b>' a cross siils flie
ivires of fltc Msontrent TIelegrapsi Compsiany' tiis sitie cf O;tkî'iie,
asd fliti Comspany>, %viril t Soir otitua kisttsess jus stuch is aters,
had iisuttcdiatci>' grotiuieui iseir liusse il iseir TIorontoa affice, so
y'cî cars se ho lici tieueasturenteii suas obtmittcd. 1 retiseitiber
attotiier instansce 'tilic 1 testetl a titre, aund anntîriccl flit flie
ground %v'as tweniy tmiles casi ofTIoictsto. A Frencisi %vet
oîmt, anti sileus lie causse back lic couli usaI express ituscli fîîily
enotugli oui tise wattitierfîîl abiiy ef tlisat msacine. lie said, 'il
f'iid it jîsi ai flic utilei)tissiY le cîîîsismîl c ht thst beal any"
filiale in tuec ssay cf a lest lie cs'cr iscarci of. j hîave utchs picas-
ture uit meî'iang a voe of tiinks te Mr. Iliack for itis 'teu> clear
anti Iîucid palier ais tise subjeci. Il us scmectisiisg ste ougit te
sîudy up msore fisiiy ilan sic have clone, andI i Iope lt flic
yoting usseusîbers tif tie Associations, Sît leasi, aiui do se.

MNr. 'itaornbcrry :Matsy cf lis eiecric liglsî anati picîîone
mon hsave been iii tule telegraphi busiuness, its fltc atit da>'s sylen

'snssshsiion 't'tas st cotîsidercti c! an>' practscal value sît al. I
îisinl, it wtassi telcgrapjh ceuspaîs> un Tl'edo, siiici ia timose clmys,
'alteu insulatars store ni used, hitttg iîeir lises lapons tie feisces,
anai iscy swtore up) ansd dowis tisat isose tarncs scrked boîter ian
tlise cares tisai store jussulaîcul .1 iîiak flie quesuions of inssîiatioîs
fer lisglit coîsîltuirs is a ver>' impsortant ntse. 1 tiik rte tiais-
ufatcturers are doing ilicir best tu îsrocluce clieaiaist goed ws'rcs,
but owtiusg te tule expensi', excepu in isaiatcd cases, sic mtust de-
pentd on ilators otside of fle questions cf tnsuiiug wire.
Constructionis ve'try hiportant noîs, ansd I tisnk %te cati icarn
frouin sucs imisers as %%ie has e jîist iseard a greal dentfin tias val-
itabie. I bc-, le becond iNr. Nciisous's mottian for a vole cf
t:sssks, te Mr. 111lack.

'rtemotion, histng Seen iart la tise tssceiing, sias carrmed.
Mr. liack : WVitis regardi te wsiat M r. Neison lins said, I diii

nel inîcnd tisat et'ery tciepiione office or teiegrapis office siteulci
test ils lisses cicr>' day or niglil i 1 aisi ' "îeulicaiiy îebiing
îlscm," wisich auteant if yeu rua ocr yeisi 4,000 'titres once uts a
fartisiglit that isouiri Se quile sufficient tui keeis one msan moisit un
a large place like titis, îestiag cacs tamne at regîtiar itscrials. Of
course, if tise> gel thent underground, tlie esting is net se iras-
o rlausi ; isitere fiaere are se niai> connctimons tisere us bure tu
c sorte litle io.kaigc somessîscre.
Mr. Tho'iso son . h iave been wtattag for seuneouse te tlke Up

the cudgels.for se electric liglit men. MÀ\r. Illacik s.îys tise> 1ai>'
mare attention te seeiag tisafi %tisres are covercti 'ts saine
kind cf covcriag titasn tie> di, îo iasulatioan. i ceriaîiniy iiiink
his informsation msust be frfeictcd in titis rcsîbect, becatîse i
thiîsk froni the rimec the cicîrîc lighî coisp;tnmes isere svstrt-
est, i hins ai'aays been %vtisl tisons a gi 0.11 objeci te gel goot inh-
suimiiors.

Mt. A. B. Smlis . 1 îîresuiste tisai àc. Thiomsoun tb spe.ukîag
fer Haltiton. I ,lts in a position tu bpe;ik for a good msan>'
eatier piaces, andi 1 hsave le say tiant insolation is lonkcd upon
oni>' a sccndary consideratuon. Il is "*gel fiaere " anysiay.

MIr. 'rhoinson . 1îhink il tise tciegrapli andti clepliene inca
wttould pssy a liiiie more attention so inbutsilon il 'tîoud buc w*c
for ihîcîn, ton.
r Mr-. MIcFariance: 1 de flot men ut as an>' reflection u,îous the

ecctrtc iigiî ina but I htave beca in plaîces seiere 1 'tsas sur-
r 1rised tiî.t tule olecuic lhaut inspi-cior nsccid .îhiass bu-h %sItîug

r to bic donc.
L .MNr. Sinith . Not mn Ontarso. %Laimgister.'j

1Mr-. à1cFarianc : Vos, in Ujatarue.
r The Presideat : In tise days whon insulation was net consid-

GRNADIA0 EliECTRICALi NEWSFebruary, 1893



CA~IADîA~'1 ELiBCTRICAh NEWS Fcbrîîary, 1893
ercd of any account, we useti tu i-un lai-c wiccs. 'rime iirmsli

Coiany catil tiseir circuits, 16, 18 asti -o arc liglits, on baie
%vires, but il vab ici-y soos dmscovercti tiant il vvouiti bu just -about

.as ivcil la hiav-e sonsstuling oui îiciî. Tisere i usa doubt %vitt-
ci-cc lmat a goond dentoalaic uinsîmation tdais tiais becus iut uîîoî
clcîriç liglit wiccs lias bes or na accoant tît ail ; in msy, opinion
flie %vires wouiti bc very iucli brise'r witimout il -no tu 1 amis
advacatimsg bacc wires i nil, bmt mîsuch af fic so'c:îiled instilatiots
imans simiiel) taise stcurmîy, anti is tic cause af a gi-cal tical of
trouble. l'ai- instance, f (lime %ire-s ti-cr baie, and a conltact
calase os lteaus, il wçoulcl lc a.I onîce discoî'crec' by î'ai-ious lests

saade iui-ing flie day fri gmounds. Blut witm file so-ralluti inso-
lation, wimere tiaere mms:y be a iîmnd-eti ci-ases ose afici- ulic
allier, flic tests îia îaot suas- timeni, ustil -a i-aimsslnriî cotes
nlatsg, andîî îiîy ail deî'clop aI once, caubisg tîsucli
trotuble. INI r. Black sioke ai flime impotaince or mess
ui-ing the resisl;tice af %vir-e as regar-ds quaiîy 'i'i:t
is a Ilst imîsjsartaist point, andi il lias becîs imispiesseti upon
unle im a1 st-y foi-cible uîsaiser lisftic construcionm or ciectricai
nmaciines ; taniesi fiecait-c is tesîcti veu-y cai-efully, ane flair of
the gondi resuit is lost. Ouse dynamisa msas' be bul. asid cuis jer-
iéctly, %%-film a lai-ge out plt fat- a recasantibie amîsouzît or power,

.anti i-un cool. Another miacines msay be but fraoss file saise
patrs flime sanie %vire, flime salit qu:iiity or insîlation on il, asnd

yom cannai gel front il aise liai ai tie resuits, amndth ie concerus
gets fl csotugi ta burnst upd i. That is a poaint wiiicm builti-
crs ut nmacines wiili hav'e ta conside- mai-re. 1 liav-e ma ioutîb
lImat is a caugli mîanner tuc qualiîy of flimc wii-e is exatîsineti ilsta,
but mie depcms.s upîsi gooti contiuctivity than anything cisc in
flic bumsinsess. Il auans tise saving of a gond tiany dollar's is a
Vcar iflicu question of fuel. Tîmere is anotimer point 1 woulti likc
ta imeai discussed, aîsd thai is, tlie tesîing ai elcutir liglit lunes
for bati connuectiomns ai- fault), circuts. hm' Black suggesîci flice
îcsîing ofisuch lises daily fou- esistance. Thmis 1 think lue ivulti
finti insi-actiable fu- lime re.'sots that tlie iîseasuu-ersîents ivoumîc
hatve ta lbe made tîsuougli the carbons or tie laîmîls. Titis wioumît
introuluce nu ccci vai-ying quantiîy, aîs soutse ai tIme carbons
mmiglst be short mi-tis buu-nî umîts, nm:tking pecrfect contacî. Wlien
isas> ai flime lammîpi %vere ne%%,]y tiinsîsici flime resisîtunce froun

poui-caisact, ai dirty points iiglit nsure avii'a up in thse tiîau.
santis af olmus, is fact aplîroacli an open circuit. 'fiat is the
difficumîîy abtua %ouiti hav'e la be costendeti wîiîh in a test fou- i--
sistance. It is an important îmater ta ascertain tlic coniionm
ai a cii-cuit, liait if fiacre is asr clect'mc ligii niais lîec iviia knoîîs
ai ami sîans of dmionstraîiisg limai condition of :a lest, it uvoulti
bc ofigu-cal :îticatage ta tic fiamrity.

-,r lack lu1si reply la Mr. 'Thiîason, 1 knciv ai flie case ai
ati elcu-trit- liglit camîîasy haî'hng lhiser %vires one afiuliest
'<undeitakcî's wires," as îlsey are c.ilied-lying an lIse cornîce of
.a buildinsg îî'cks aI a liane, duiig ail kintis af ii'atci. Is a
counsliy toati- .i-hure 1 %vas, i saw aise ai tlsese underwiritcres iie
lises i-usnimsg imîto a churcis, au antr angle of 45 degîces, iilout
any insuiator ai thse i-inioii', ora-tisg ta pccsent. tue dipiping
ai tue rais fi-omis tie si'ozd. asdti Ies iuning up sinsitie again.
Nuu-, ltme aissaunt oirais tisai cas thi-ough fiacre iiigist set the
casmngs ai tisi inlais os ri-c.

à\i-. 'T'homsson - i anm afruid trn eleciric ligii comspasy titi sot
put tuai us tisat îî'as a farmsser's installation, ns an ecctcîr ligiI
compasys.

Tue l'uesiticnît : Nl. W. A. Toîver, at Toi-osto, wsill i-cat a
iaper os «'Undergrountl Construction."

USE)rmcmouNuI) CayuSTIZUCTIax'.
Il it anly nishi the last six or scies )-eau-s thisa underground conduits for

clectc.4 puirpassahi%-e bx-en consîcucieti ta any cxient. '.ttiougis ai emtly as
iffl Soncrng. a Rusisahn scieisîhsi, explati mîines elecîricuilly tiscougis an
underground ua mmle long, ant i n 1837 COaLe anuI W'heatstone api-ratet

,tir lirst practical itelgupis iye n tisc iroti iss me.îns ai undes-
grounul avires, At tis:t tuaîit tue ait ai mutations n-as is its isfuacy. and tise
underground n'as socan attmusdaiscu for tise ovchcatl mire. Witisin lise List
icw )-'ca. isowvr. tise isoulation ai wiresasti cahîles fer undecrgroundi work
sceiis tuav sauer rn eril perfeicti. Sistiai uhe piruai tise ire baie rua

son ta isclace ibisî ne vill mecer bu traublet an Ibuit score uf praprr Car s m
lakes in iamuLcttriisg anti laymng tise cables.
.As ni cîpisreace iss bren ciily coafincal ta underground constructian

is canectlo i -th telepiionreirk', tise descriptions is isis papes refer ta Issu
clas ai contruction. alîbatigis clectrie ligisu calls coulti bu Pal in tise sasse

latyle ai conduit.
Isle ira: aok ai bumr'mng ai=e mn Ameica iras <lame in \Vashmngta, 1).

C.. but 1 beubevc use systeni did mat nark satifiiînly. .mnd mi ta bu. ot ias
buces remadele. Tise sex: stark ai any imiportance was done is Chsicago.
aises licy actdipc. tise <iran- iugmin syslemn. tise only practical systcmn for
Ielephone maork ai ste pi-cis imi.

A traming ini s)-sicm îais one re asy nmnbec ai ucts uan bu La-id anti
useti at an.' aisse wilhoui isrsu ga dig isas tmp, or hisngio [Av tise cabtes
ai tise cirne tise vunuu i f.. I bi, $)-Sien% dlues nul nccutatteb mise un fu
itny saiuulAi nsatci.a ut mukc aio conduit caf uticis th=es arc a gi-at
niamy stamr princ<ipal oaci au-r lui irais pipe: sisil, cernent bised iron
pipel anisd 3rd. tise Ws'ekofi. Tise-e are ses',-cl aube-i. but Mail of lisem
hav'e been dieardeti fou- varions csouis, abîme otisas 1 have%- neyer ser anti
cannai gms-e ans' descn-pîis of thisai.

Is ,usîiun as <cuis pipe %miaduit. ailes lise t-cn%.h Ims bcn uiug. J a)
af case-etc about lisec incses îhî'uk as ftla %idmie cnougis la iloir un inchs or
mare eta n cavis pipe. autnlmreincises an caissit A irof pipesifa
iltes Lai. 'Mue jipe lenguhis î'srm irons 140 to z. frst, anti are sacimeut togemiser
tii rguilArisceatfet couplinigs. Aller Ibis is cbanc. commree ms put an. illng
Up tise spaccas txcîsten tise pipa- and< tise tS-c indies on esi sàte, lise

I.UmsZCte 4S tiem irilccu ati % bon anc i "W.t ab MiegIe Amolliel ru*
.f pipe as thise a i lus at tise pruccs aep7sMl Graîml ise, propes nutrber
of tucis bas Ibremidt. Tise top ame d> nipe as lien caver-et wiîis thrace
incises or niai- ai coma-etc. anti tise tu-ai filiced us.

Ttsccessent litset pipccrnes un lesgtiss o! about 8 [eti wilS bui'elleb maIe
anidfrmate ents.ani tai laid un tisesanie axy as tise troippe Tise jints

re muade byl bianging male anti ferrale enuds tngetlicr, and covermîg thc
jus) tlon Wil. neat ceet.

'flic U'îyckoT conduit consisîta of picces af iliroughly creasoted wood,
about 8 (cet 4 in. long. 4.4in. mnt dintmeter. %vitl a Ilirc Inch isole
thiauglile centre. the eaids counter.boru-d and itnotiee. Maclire l fatsl laid
ni ad mu lialf boasd fin tisu botiti of tise trcncli, wichl Is ide enougli

ta lmold the proper nuniber ai ducts. 'flic duets arc tdieu laid on titis, ler
tay iaycr. mle joints beiîig nmade by jouting tlîe nille andi (enile cnds &about
liall site length o f thc tenon, wlîen îhot pitcli as pîurut on. and flic lengtlis
iheni draven togetlier. AIter the ducts arc ail laid. -.% %,Y' board és lilacril
on toi) ta protme flic <lucts front tle pichi of workinen digging serasi flic
Parc ai thse conduit. Vahis £III appeaur v'er- simiple I o e mmlo hacc h:d no
expecrience %illa Ibis work. but sornie oiftie difiemiltlez wliicis bave ta bu-
oaverconie aire îîy 1o icaii tniing. Is the fii*it plaice. iiites deciding upon
the route ta be fllawcd. it si ntevessary ta final olt %aliettier tficre as rooni
enaugliuon îhc strcetlu lay tue condluit. as flic gai niais>. %%ter nmains and
otîser pipes iiay liavec been laits belor' tise conuit was tîtauglit of. The
Engineer or Satt ai commure fan aplairae ta tise city aînd gis coiiipaniy for
tise location af tiîcir nmains. wicl fiomaîsioi. misa c ule, as given vMr gra-
ciausty. bat in tlireu out of fite cases the position avenx s tiact corrrct aitlîint
tao or damre lect. andi about tîmu only use Miatde ai tue infrmfation ms ta tell

un svlic aide of the streu't flic emaitns are. and. consequently. test haies bave
ta bu ug ta locatu the piles bfort ltme ivoîk ucisa bc starteti. As ai gencial
toit the boton of tue conduit is put brlaw ili. level or flic gai mains. antd
alien a conter misceacitc!il a fiten riecesiary ta carry part of the dacts
avec tise ma.ins. anti part utider diitni. Is sanie of tise arger cilles of tihe
blites wvieru ilicre are tivo or tire guis conîpaies. the conduit trenclîrs at
strm-t intersections ofîcs hîave ta bu as dr-m a tena lices. on accoant ai the

itînieraus piles tIsai cross onu anoîc- «a sueli points. 'fie nanliolus are
iisu.lly locatuti at stet intersections., andi comîsist ai clianbers about 7 fcet
long. j fi. %vide. and 7 ft. deep %vitis brick aUs laid mn cernent. andîti a nt
mu-am hiau and caver. generally madle ta boit clown tigfit ta kuep ont alr
Ailer the conduit mi laid ,snî manhaies buiî.lino entrance must be oblauncti
tuabh iclepiione buiîlding. %iih too aitei lias becen built stitmout proper
cuîisideratmon for the handling ai cables. flic largest ltlphonc exehamge
in the States bas titis fauli ; the first cables aem pullei ista thse boîtoni
<fuel. anf fi %vas inaunt tisaI it wauid bu impossible 10' * ecr gel ai ilîri
again. The consequence ms. diat ir a cable Civesaut st %vilI have ta bu leit.
îînd wlý duel &s.icterd 1 do nat t.uink lisere are lima exclîanges avhicli have
thesaic apiliamîees for lmauidling cibles. eveu-y engîneer ba.ming at uiflerei
idea as ta how il shoulti be donc, andtia yct a perfect systern lias not bcsn
atdoptt(I any%%liecrc

lIs îulling fis cabie.. ive first have ta get a rope ibromîg the duci. 'is
is'fane nis iooden mai,. about four faut long. eqluippeti wih isiallcablc.îran
couplmngs. Aiami as sredin lithie duet imiicii mi ta bu useti. a second ane
jaitt an tuaim. :ind bath giushcd hnla the duel . ibis pruas as repeatei
until lthe rmis cxtend ta the sext mnari fali. A rape is atiacheti ta the flu-si
tit. amui the mais and 1h" cape pulleti back ista tise first ma.i-hlc..ant the
rais uneoupled as they are plled i n. l'he rods are hantiled quite casily.

two aîen buing able ta mla 400 fr. ai conduit in about fifîcen minutci, Ilie
rope as ilen i.tstcu-.ed ta an irais devis, about la" long. miade ta it tie cable
andi rm'eted an tia, tise endaof m. the cecai cuble being an tise hoîtier. 'lh,.cuble
is isen ready ta pîull is. whici is donc wvith a %%-nch geareti ta an impriglit

sait nis a slidmng <Iruns. anti sa aru-anged tbai tise drurn cas bc placet
cxactly opposite tise duel tiscaugis iviici tise cable is ta bu drawn, tisereby
avaîding pull îng tise cable arounti as avec any corners ai the canclui.

Aller 111ecails.arcun. tie splicing is ta u ben Isisopesamon requires
flic grc.ilci or cuire anti only îisoraugmly cehable men aultit cvcr bu cmu-
pînyeto 10o1 ibis work. lIs niaking a spîlce. the cables iront each ivay arc
isent ista tlteir proper pîlace lis tise misuis'iole. «and tisen eult lahie prapes
lengili. whici allaws the cati ta lap about a foal. T1he lea i th n stripped
off caend cti ie lcngtb ai the lap. amît a piece of leati pipe, large enaugis ta
cover thse mires wlme:n splierd. fi ilien slipped laver anc or the esnds; tise %vires
are separatei fis pairs andI tum-ed bock as fir as the tenid ms stlnpped. Twa
pairs ai the boîîoa wl-es. ane iroin e.iei endi. e tisen taken. anil tise insu-
lation stripped off, care beiag tak.en not ta nick the wiret A paper sîceve
i3 imen put an anc cati oi cadi %vire. the mires twiste tolgetises. anti the
sîcve stippeti back caver lise jonctin ai ltme aires. Ailes ail tise pairs are

joinct inu titis wuiy. îscy arc boiled oui %%-tlai o parafmn, tia, vapar.zz amy
monture thai rnay ave been absarseti wbmlc nssking the splîce. A piece of

tjpe is bouni arandaîl mise %vires ta k'ep tise yIper sleeves is position; tise
fe a uleve is now pulleti aver tise iplice. and i regilur plurnber's joi nt wm-pcd.
If a workman ia caretIcs- is niauuing a çplic lie la fiabîle la Ibave a mire

Open. or bu inay mat baiil o ut tsarcatighIry andi so, leave cnauRhis itle
tises ta, bcing tise insule-tion ai the cablc very low. anti il is diffmcult ta

locale sucla a fauIt cxuîctly witisott -ipening spleesuntil il i iaund.
lote a splice as stuirttd. tise cable is trsteri Luck ta the affimce. or ta tise

point fi-rnt bics il starts. for- opens anti grounîil %vires;- the lenglis ta bu
5plieed on is also testet iun lise saine way. and if any suds aires ar fêast!
îlîcynar spliecd tagetises. ao tisat aîtisaugs there sanghlaie ac fauliy %irre in

ever)' Section 0I tise catîle there ioulti sîmîl lue cîily anc bal wmre froa endi ta
end. Ir tise îesmng acret not donc, a iaity mte mn anc ecettis mighî bc
splcei tan a good aire: is the isext. anti sa, on. is isics case, tisemare sec-
tions ai cnble tise more f;%îîlîy mires usure %vouiti bu is tise entire le guis.
Altler l1 tise splices are matie. :ati tise pale or building terminal andi office
ternminal put an, tise %vires are îesied out and put an con-epondmg bintiîng
posstu icacisenti. A capacity ant imnsti.mmois test usiade anti i miiiup ta
tise staindardf. m5e cuitle ms rcady for tie. At prescrit mise însulamo mus4 bu
ui lst 500 megois Fer mmle. anti tise capicity i most .B niicrafatrul
per mile.

Tlîr'stljcaa(mundrgrod cohnstrution is tcoaLargcat one ao le truazet un
any %ort af demaîl in sucis a paper s mitis. but if amy of you care Io follow
tise sut est furtise yau;t arc ily wcîconte ta <aspect lise undergrotund
work tai tis Bel ephone Company in iblis cmty.

1)1SCUSSION.
The Pu-esident i avulti like ta asl, Mc. Touer if he fausd

ini the course ofais capenesnce any bati effects fraont the ieakl.igc
supp. -4 ta carne fromn thc protîndeti i5cs ai the strct railuiay?
1 have hacarti thai there ms a certain assount af trouble causet inu
tiani way. The point is ane which il sccrns uxsay prescntiy bc-
cornec inipoiant ; 1 suppose it vill bc a1 question fac the leiephnse
çompainy ta say uuhether tliey cas fix the rersIsonsibiiîy on thse
Strct raiiway.

NMr. Toîvcr : Thcrc as cerinuly a difference ai paîcîstiai bc-
ts-cs sosie at our cables Tliere is anc case, siherc wc land a
separate section oi caie, wîherc by touching this section wc got
-a spiarl, as largec as yaîu gel fi-rn an ou-dmsacy telephase gencera-
tor, but ai far as ascerîîsnn thse point you speak or', if bas not
bes therc long esouplh yct, but there îs ceriainiy a difftenece
betwccn oui- c.sblcs underground.

The I>sesidcst; h ave you tausd thau thc quality oithc cons-
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<luit salade an>' difféence ? Is one what you îniglit caui a belter
insulatortilan theotlier? WVoulliltiattspark beduic b inductioni
Or a lcaky ctirrtnt ?

im r. iFac t as >upposcdi t0 bc duc tu the c-«tbic being par-
liait>' grouiidc J i b orne pîoints Of courbe, 1 las e netl hast %cr>
nmlcl experlence In tha. i do nlot sec that any onc partîvular
k'iid of conduit would niake ami dlifféec. Theî oal)' w.11v fin
%,ILhl %ve huile lu ovcicumil i b>il graniig ur talés ab
cricri as is iicccssary irn flic iianlioles-tr'ing to0 kcep tic b.iie
tension aiiftie întnlulcs. i as iipussîblle ai presclît b sbay
%Viscecr ht wiiI bc successfîîl.

*rlie l>îcsidcnt .I*nie rcasoii 1 ask is fiais . ic quecstion of
uîndergrounîd cond<uit.% 15 betoiiiiiîg very iiîlcrestingj, flot oialy lu
flie îcluplion c <.iiipaiCS, but tu utiier toa.tiiiebac enè;.tgcd ini thc
distribution of clectrit al curretils. Ihcre ie ltu o kindb o t ont-
duits, as y-on say, that niiglîî conic iiîlo îise-aiîc iii wlîicî rihc
condîictor is insulatcd, aîd the condit is as good as flic ground,
and the cilier foriîc of iloii-cQuiittcing iiiiitcrial Ibrougli îîhitii
bare wircs ina.y bic du.tsîn. 1 do flot know sîilîîet totduals
ut thaI kind gise rcm.îîk; biv gourI resuilib--tliose illadc iih
creoisoîcci papr through file piples of shîichi bare iriies hiave
bcîî run. A.ly i.iîforiliatii front îhîase sho have bail tîraclical
cxpericîîcc vvuld be ofgrcaî %aluet thIlose nsîho arc i lleui bus;-
ncss, or sîhoc nia' bc in futîure.

Mr. Mcl-Quidle 1 cati gis c yau a ltilc inftrnatioiî. 1 osilv
know of one place in flic l'assied Suites sshîc'îe tie), have becx
îried, anti il lias nol bcîî a success. Thelî parties %vital ftirnishced
abat iliaterial arc ruaIs in businessl ofnmille, but ne% crlhcicss, 1
aluik 1 airs riglit an s.uyiig thu.t in 'linneap)olis, sslite il si.ab

îisd, il lias nl been tauîîd .& buc<.es. Thley lraed t %%fils fécal
wires, bîît the>' lad ta kep onc mîan ail the lirae iakiig if fup.

fi was a disastrous fallure. 1 do not kîîoiv wlîy i %%-as a failuie,
but il ias .1 aiak-en up. Mthre aie a gond iany rciiiini:scenç cs
ini connection %iilflichi cunduit business, nul guint; <juite bo f.r
back as Ihose of Illc tclcjraphi business ; but zibout fourteen
ye-irs ago, silien the ciectrie lighît firsî begai io lic tlîouglit of
sarie gencr:îi lise, il sias iliouglît thiat riothiiîg ssould (tu but
soiîcîing that sias a non-coîîducîor, but opinionsb sela to lia% a:
advainccd, until nosv thicy sem ta lias-e rcaclicd -a poinit whcen si
sccîiîs 10, bc flie idea, bath of tclcgralîli, tciephiuiie anti clcctr
light compfanies, thant thic anl>' hiiîg you ssaiîî is a ]foie iii the
grouand, -anti let flie 'vire men (la 'lic rest.

'lcPresident . Tliere is anaîlier paint on sshich 'Mr. 'rowcr
iuiiglit cnligliîîen us, and that as thc use of cicosotesd conduits, flie
cifect ilie>' have on flie lead coveriiig of flie cabie.

NIr. Tos0vcr ; rhcrc ;ire îîîany opiniîons on abat subjcl, wlîiciî
lias beeni preltt' well s'cntilaîcd. Soriec clauiîn Iliat il dots nol
affect the cable, wlîile aIliers are îaking if out, claiiîiîîgi fil.t
tlîcit cable is bcing injurcd by i, su 1 <lo nul care to, t.\prcss an>
opinion upon il.

Ntr..A. A. WVriglt : Did 1 uîîdcrsîaiiudle gie~ntlemîanî correct-
1>-, iliat ail we liad to do Wsas to pîît the wire ai flie ground, and
il was ail riglit? (L-tugli tcr)

MNr. -\IcQu-.i(le : 1 said thaI ailnta si-as nccessary was a1 lole
in the grouîîd. Cablles can nais be miade ta <la just as wcil if
laid in flic grotind. Of course the>' hav'c Io bic jîrepared ain a
speci al nanner. Ail flic condcuit is far is tu proîcî flic cabic, lu
cnablc you 10 (Irais il iii id oui for the ptirposc of repairs.

:Ir. Sîarr . 1 votîld .lke ta ask ane ticstîon. la thesc con-
dluits, (Io yau fuil afiy ciecîrical action bctlîscsi flie grouanded
%vites of flic sîrcet railway and tuc nîictallie circuîit finit is
insulatcd?

Mr. Toier : Th le trouble is tic -action ou t icad casing of
the cable. To nîy lnnsvlcdge wc never had any trouble on the
ivires inside flic caie, but il is the action tuait sets up bctssecî
the difl'ercnt nmoiccules onit lead cos'cring of flic cabie.

Mr. Starr . If flic) sîcrc insulaicd, csen with creosoîcd svoad,
% ould flot tii.t jîre- ciii anN sucli ac-tion ?

Mr. Tasser . 1 have lîad ver>- utIe expen'ence af tiî:uî. and
ani hardly able to, sny.

Mr. A. IL. Siiiiili . '.\r. Prcsidcnt, 1 would likec ta nmove a vote
of ilhanks la Mr. Tloivcr for lus papel-, wich, 1 fait sure, lias Licca
%er> inucil apprcci.itcd b) titube In flic business.

Tite nmotion sias secondcd an.d carricd.
The President : Tite oid tclcgr.iplîcrs hîave been :nciulging in

reminiscences or the svay in wicli thc>' used Io (Io i in flie ycar
one, and i lias occurred ta nie that îî %vould Lie interesîing if ut
friend Mr. Smîith ssould «giîe ub sorie ideat of siit is being donc
afi present, la flic niost nmadern dcvclopments of flie aise of flic
eccric currcnt for iciegrapiîy.

îMr. .Smithî . I did not cxe~c to bic called orlon in fiais sy
andi 1 du naul %noss îhc&c 1 tan sajl nauth tli.st n11 Lic af 'inter
est tai> ou. 'e ha been andsl 5a;îg lu bu--h tan c>,eiaian renia-
nisccncc thai il pots ont in mind oftan oid finie camîp mieeting.
Whcn a piactical electi-ician, or a-nybody eng.tgedl in flic cicîri
cal busines:s, Legins bo tîaik about flie way tliings -.,-cre donc fifîy
ycarb ago- drop hisii. , 1-u>;liîcm. T.îlkirib of battctres, îsc h.t% C
niade a nesi departurc la thc iead office here of tic G. N. W%.
Tcicgrapih Co. '\%c 'sc ntircl>' dispeaseci %vitî flic use
of bateries, anti hav'e adopucci X5ccrators, amI(, atlthoueh the
svsueni is incoliiplctc, being simpin la .i ràitor> siale, stIll it is

t cnout-li adsanse1 tu en.%blt amnt isîju a ssc:s ta bec it lu
do so, and tht> %,%&l Lie sery %% elcuic. Afîci aî good deai of
hîtinting around andi traxing fil ail 'svc cnuîld find rciaing ta tue
subjcct, -ai inqtiiring int diicrcat systrins, wve f'nally adoptcd
wbat is known as the alotor-gcncraloi sysicin, or thc uranstorni-

Cr. lIn soîîîc of tle large cilies of file United States (tlcrc arc
fliane bucre, ours is flic irst inistallatiaon iii Caial.) he' lias-c a
iolor dris'ing a lot of geîîcrators ai différenît îteintils; others
tise aui cîlgilie, aiid thaI îîîcaiis a grand d.-taicisduplicatac
miacineîry. fore ci rytlîg. Ini loukîing he flmîi ovcý, wce camle
to flie coniclusionî, Liîîg s'cr>' faî'arabl>'slîte îr as icgaids
poswer, lias-iiig tiva pouic coiipaîiies, tlit .1 iio taîie msould sic
buc likcely o liasve to sliut dowîi for aiy cauise miseri tliuî a1 tirec Ini
<uni building, ofhiiu coursýc, as a1 %er>' retiiote pussb)ihay. t
Sanîglal just sa> thaI Ilie maiec wc liasvc ai usc %vas butît b>' oui-
President, id lie, lîrababl>', culd tell )'asî miore about ift Ilam 1
carsî. 1Ilosicier, the îîatîerîî *dopîcd as thie ouic horse liisr style,
rinig armat.ure, lias îîig .2 settînis a> .are oai flic molttar salde
.nid 16 oit (lit zeuicrator suit. 'I liese cuits arc sel.trattedt Ironsî
cacli cîller b>' very tliclc wsoncen aîîd iica insulamaîî. 1 lie>'
aire arrlogeci for HO s' olt currciîl la :al tflic iiotors, aîid oit
flic geilerator sbide fOr 75, a 5o and 300 volts. %V'cl), as 1 sa

baorng suie or thiebe lias c bceî puat loli ra' tItiti se aiîd
lias% c <uile excccld our expcclatiorîs su far as efacîîit.y
auîcl coiîfflt gues ; sic gel a betîercu trretît i-ll less trouîble.
fl adlditioni ta that, sîc arc ruinîing ur locals or souiuiders,
short circuit inîstrunments in flic office, oii %%is ii sic liai c a
six stit înatclinic d aubout oîe lîuîîclrcd diîîîîcrts ut -t
relit. 0f course il aian a1 greal mniîy changes Ini Ille office
îs-ring anI tlic sssitcliing aîîî>nruuas, anti if u iscre iîtcrebstcd ah
al- in knoîving luw flic conniections sîcre miade, I sanîglaî tc ale
ta <Irais >'oîî sainiîîng ou tI bacb ord lI )agrai siioi-
ont blar-kbaaq 1Iii the nid days sic lea cu licard su l itîli abuif,
it % tic et cibîîlmîtry il. ssork îiiure tliaifour ort lieuesO
ao ne battery ; lu sîurk more tlî:ii tiat sivas tu tise up) flic battes>'
anti )-ou coti nes-er gel s'cry satîsfactary resutîls. lIsi aur offi'cc
si lias-e d:splaced sortie tiîce tliatsantl celis, .nd sîliat 1 %vas
sianting ta gel at is this- practicully tuic capat ity ut thlese
nmachiines is tsînhainitetl ;yuui casai lu.uî fleiîpnt il out ofsiglil

cý e.re îîows svos kinig about fifi>' of our lonîg lates otît of ote ut
tiiese sniall mîachîincs. 'l'lie mîachimnes are siasi spcd, iuring

ati about goo, taking an ampure and a fliait of ctîrreîîî at i io. 1
<tu nat sec anyv reasan sshîy) the sliutild fltl iraitî fores er.

Mr. Mçl-arlamie . 1 siouid Ilke to aslk M r. :-î81111i to gis-e lis
sornie salca ufthc cconamy of iliat apparattîs, %vital si does asa>'
iiitli. ishal it costs, &-c.

NI. Sîiitî . Tliat depicuds «a good deal îipa i-liat yaîî lay for
poiver. A plant suclias 1 ]laive clescrîbeti takes bcîsscciî tisa( aîîd
thirce horst piowser.

Mr-. Kaniuîicrer -. 1 Iflie dynaiiîo is ruiin, fuiîîisling cu-relit
to tuc haie, if you fincI rite lanîîî glass )'ot ake otît tlie pîlîg ; fini

takzes out the current troin y'our fine ; liosi is tl:t linte tcstcd P
Mr. Sinitl . Wc siîply Icas e si out untul Ille grouand is 1akcîî

aff. We knoss if Iliat lainp tzlasss that flic grouiid is close by
fiacre arc a dozen difftreat sî-u>s oftlest ing.

Mr-. Kamîîîcrer: Il throass iabat lissecout of circuit?
Mri. Sinitu . Yes, but if y-oî sîcre i file :elegrlili buîsinecss

>*ou wsoulti knaii'fihat thiat (lacs nol affect il s'er>' intich. ýLauigIi-
et.> W'e liai-e lots of siires la fail back oii.
Tite l'rebattent . Do >-ot use iliese dyiianin crreîîs for lesliig

puruioses. l>erliaps fiat s si-lai 'Mr. Kaiiiiiierer listant ta ask ?
MIr. Smîithî : Yes, certains- wse ears.

Tite lPresident . Tlîaî closes flic progranii frteacrnon
but 'Mr. Rosebrugli swill nuis b>- autans of a sleîeoptîcaiii uîrojeel
upoi «a screen «îîd ani elcîrie arc shows you sis ohîcrtian in aui
aie aîîî

Thie exhiition pro-c<in bLi a reselation ta, iiosl of tlie meuuî-
bers anti decpiy inleresling.

THE DINNER.
At 8 o'clocki lic es'aing; flic iiicirîbcrs ut flie Association Ia

the tiomber of about fitty dlatai togctlier ah icCoiikey'a resiatur-
-ant. Tlîc tables sîcre t.ssîtully arr.tsgedl and dccuî.iîtd, .and flic
excellence of flic taents isas tlie subjcî of inany caîîîîlîîîîcnîs
bcstoîsec sillon flic snorthy restaurateur. Excellentl iiiusic si-as
discourseci îlîroîîglîoîîtue flcroccetings iîy au I ltiait bantd.

Upan flie reniias .&] ut fliccloth, tlie lrcsideuît szui.i . ilt lias lieeîî
tintirsîood uliat fiais gatlîcrang as crit-el> iiîfuîuî.l, anîd fiacre as

no toast list ; yet 1 I i mvY duty ta eaul t'pont >'oi ta fili up
your glasses anti drink flic hecalîl of Our Quiea.

Tite toast lini'ing Licn chily lionorcd, 'Mr. 'Maina fas-oreti flie
company sîîtl a sang, u55 h clîcîteci a .s.igorous encore, si nhii
lie respondeci iil anathcr sceectitn.

Mr. Starr. e hsclas-e all lîcard flie ruliag jut iîo%% of flie
lresident, in wshich lie stateci tiacre is-re la lie no loasîs to-niglit,
but si-e hase lîad one, anti I tifink ulsere sliuld Lic one muore. 1
tiiàni .Ci) un0e %%hiu 11.1z, lasi.tihi tla sadi tu-da>), -ani tslau
as .. tiuo.intedl i aul h.> andcf.ilig.tblc e,.ciaarîs ai flic aîilerct (af
the Asstociation <isrin>z the pabi >c.at, isl gl.îdl> (M ilîcar gIlass
:aiid join svilla aile in dninkiniz thé lîcalîlu of tlîc I>rrbstdciî of Ile
Catncian Elecîrucai Associationi.

Tht lu.tst h.uio>n, ber %;uakîîlî iuca Imutasais, tlaîcc
cliccr.s anci a figer, tht I'residcnt spaolc as folltis .

G.cnîlciiicn of tle Canaclian EleIctricai Association . WhVilc i
is noî Isly intention, nat beîng a sîîcaker, tn inulict sion >-oî an%
spech.I ami fiais oac.1sion, 1 missi tntl oni.lta in~ icz tu

)Uuu In, sry licarl> thainl,.s fui îhc ilaillic ail tsIaisîl >,aua
lias c j;uisI res;îonded toa the to.%isi gascn you bs inN f riend,
Mr. tiT. Ilitiing Lirea îliroughi flic n-ue o? fiue cinimg,
wc nîay as wcll go on breakiag it, andi 1 ccruainly ]lavec a si-cal

(Ca:n onao page .6./
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CHAS. if. MORTIMER,
OFFICE: CONFEDL:RATio.i LiFE BlUILDING,

Cor-ter }Yxnge andl Richmond Sf ret.

TeleP?îOnc 2362.
(4 TEsiPLE IIUII.iliOC. OTIi.

iI T'repîone 2299.

Adrertisls rates secnt protnptIr on sp lacaion. Orders fr adeertisior should
react te office of puablication not att itan the nsth day of alie anti ianmd.t

ircdng dateufau ue. Ci&tanadvcemets waiibe ande whenever deu
wiiat cois ta ste adrersaser. ~sta onsiste proper coiin e .th thei instructions

of the adirotier, reuesu far ch.ange should reacis the office s ealy as ste 2and day
of te ntit.

Tite ELKLTJt:LL Navrs will bc nuied tu sulxaribers in tite Dominion or ths
United Stats.i poil Cree. for $s.oa pet annum. So cents for six anonîlso. Tise puc.'e
or scriptîo bcy Le eatted tiy csorrezicy. ins regastered Setter. or by postal ofder
payable ta S.If ortirmet. Pic&"e do not aeosd clieques on local batiks tiatess 23
cents is addeal for cast afi iscourst. ItIoascy sent in unrtsitered lettrs mrust bcent
se ders* gisk. Subscroptions fao= foreign coutntries embraced in ste Geral Postal
Union. Sa.3o pet ahtoum. Subcriptiosaxe paable inadrance. Titipatter wiil t
diacvatinued ai expiration of teri raid 1;at ifs tipularasI by thie auhribe. lbut
where no atici utadenaadins exists. will be coatanurd tintai instructions ta dis.
continue are meci and ail anecarages paid.

Subscutbes mnay have ste anaiting address chsnged as o(ten as de3ired. VAta
énùna~çarA~e.a7 gire tAe old ai o.vl azi he r .addreuo.

stlssrit.a .aitidted a the faiare cf subscribeza tarecive tiseir pipera
protnptly anad regtiias i.

EDITOIIIS A.VNOU7NCEMHýNT.
Cortspondence is invitedl upon ail îopica coostos legitimaîely wvititin te soope or

titis journal.

MîIE -CASZAIIAN ELICCTIIICAI N.VS* ISAS IIEFN AI'POINTED TuEK
OFFICIAL. SIAlI(l OF' TisE CANAI>lAxÇ ELECTRICAL ASSOCIATI0O.

CANADIAN ELECTRICAL ASSOCIATION.

OF'FICIERS:
rRlmst>ET:

J..WRIGHT. Mansager Toronto Melctric Light Company.
isTr VICE- l'RF-SDET:

K. J. DUZNSTrA%. Local Mannager BIkl TrcIcpuone Compsany. Toronto.
2Nt) VicrE.ljcStI;T :

JOHN CARROLL. Se.ra.Etgene Pisillips Electical Waork. \Iontreal.
SFEIAîtrTuAsuuR :

C. IL. MORTIMIER. l5ubliîlirr ELYCTIZICAL Nitws,Totonto.

ExicuTîivr CostimrvE:
D. A. STARR. Ro)-il Electric Comnpany. Mlontreal.

Il1 O. FISK. Elsctrics:n Ekecarie Liglot Company, Peterbaro«. Ont
%V. A. JOHNSON. Mlanagcr BaIl Electric Light Company. Toronto.
&J. PARKER. Mataaging Director Oiscn Sound Elcctric LUgli Cotn-

pany. utien outia. Ont.
A. is.a ll. à n> K% sut %...a.sd u., Bu..&J 1 .sc. Jaat-î Ivi tat..
D. THOMSON. Uicorai. Maniagetsan.,a Elct.ti. Ught and Pluwet

'7otsxjny. Hlamilton. Ont.
TIIOS. H. *WADLAND). Sup--?initen Construction. IlcIlTc:cphanc

Comnpany. Harnilton. Ont.
L Il. \IcFARLA'E. ieu Telepltanc Company. Nionirral.

JOIS VU LE. NManager Guelpht Gas and Electric Light Comnpany.
Guelphs. Ont.

CASý,ADIAN ASSOt.IATION 01: STIATIONARV ENGENLERS%

EXFCUTrgI ilOARD "
P=cadnt. A. L FtaKai. - - huronto. Ont.
Vice-President. G. lie.ST. '.ionircal. Que-
&remay. W. G. iIl.AcKGRovrK. - . 1nit St.. Toronto.
Treasuter. R. MAcKixI. - . il analton. Ont.
Conductor. CitAs. IIKAt. . Taooto. Ont.
Door KerM. F. isbois. - Sonircal. Qîte.

TORONTO litA CII No. :.M et ey =nd and 4th Fsiday traets montis
in Room D. Shiî:ctsury HaIl NV. G. lIgackgsove. l'zca:denî * E. Phillips,
Sccactary. 6,3 \Iglborough.Aiec.

IIAutsro-: IluaN.-cii No. a-Meî st and 3s1 Fnday cacis monlth. in
Maccabeca liait W. >%%*et. Iireadent. F- Naus. Scmtry. 89 Lite
Willaam S'%ret.

STitrFoàu IItA%*cit No. 3.-Josa Iloy. I1zýdent: Samtuel H. Wcir.
Sccirîary.

BiaA-.s ava.. il&rAN,t Nv... . MIttà .mnd aad &thlcas e.ad anni.
Ibos. ligriro Preidcmn- John Oglr Sc'crvtry G T car shopt.

Laxax iRAint a. .-Sle:said tsediyeachrnoth.F.Nlitthell.
Pr \dn 3 icln:ash. ~ceay
BaA45a%.MA..itA\CIl No.s-c-ixa and 3Td Fnday each nionils.

InCii>- HalL A. R.Crawford. President Anisur l'ieming. Scctary.
NIONTEaAL BXAXCSI NO. T.-Meet %si and 3rd ThurasY caesh mniani

ins M\ch&nies Institute. a4 ' ; James atteci. Tis03. Nadet.. Pr=sdent;
J=s G. Robertson. i 4o M ignonne iirctt. '-ecrctary.

Sc~L.s.mss fliheli N . It Mcisi and 3rd Tueida> caelsmmnth,
in Mechýnies' Institts, . & Stjnisrc,îret. \IaîithiasGuaimond. Prcsidcnt.-
Alfred Lasour. Seczctary. jo6 I tasle uireci. St. Cunesondc.
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Gugîiaig BiANcîl No.6.-Mieetsrn lvc it antd 3rd&Saîurdaiy al 7:301Il.fl.
J. A. Angell. Il5 eatdeatt; C. Jarakn. Scrty

OrrAwA laANîl No. 7.- Mcets nt and i th %Vednesday. eceh
tu1ia. in Laibour hlal. J. Il. 'Ilioitspîan. PlresadeniJ.13 L.aiour,

Secreinaty.
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TIE second Convention of the Canadi:sn Electrical Associa-
tion lins bccn licld. Elscwhere %viIl be found a synopsis ai the
procccdings with the papers that %vcrc prcsented and discuEsed.
*te gaîIîcring ivas a rcpresentativc ane in cvery respect. The
lcacling clectric light, telcgîaph and telephone men in the Do-
mlinion wvere prescnt and took part in tce procedings. It may
bc said, that bot sociaily and.irom a business point of view it
%vas in unqualïlîed succCssa and wUi be the forertînner af many
more inteings af ite greatest imtportance ta the industry. The
uniforin excellence ai the papers prcsentcd miakes it aimost im-
possible ta particularze. W'e have given them fuily in titis issue
wvitit Site eceptioîî ai thase by 'Mr. Roscbnîgh ( Speed Con-
trai ") and Mr. i3rcîitaupt t" Long Distance Transmission "i,
wl"-ch will appear in aur next issue. A compicte repart ai the
proccediîîgs, inciuding verbatini copies ai ail the papers, will bc
printed and dîsrabuted ta ait the members of the Association.
'rice paper by R. G. Black, wlto ts a son af &Nr. Gea. Blackc,
tn:stinger of the G. N. W. Teic-raph Ca., H.aiiliton, anel a gradu.
ate ai Site Scltool ai Science, Toranto, ivas a miost tinidly ont,
and gi'es stiong indications ai a future fou of promise for the
youngest miember ai the Associatian. It btas been suggested
titat at future Conventions Site papers bc printed in advancc for
the use ai the members, so that they inay bc discussed inielli-
gentiy aîîd in a proitabie manner. As it was, Sice business of
the Convention atnd tise î'arious discussians %vere takzen hoid ai
in a vigorous manner, and bath the work and thte fun, at the
sessions andi the banîquet, were liandied with the vint that dlec-
trîcai nmen, oaal[ ather prafess-ons, are noted for. The members
arc ta bc congratuated that the " otT.mneeting,n as it %vas termed,
turned aut such a compiete success. It speaks w~eii for tbe
future of the Association, and wîîthout doubt the forthcoming
annual gaibêring which :s ta bc lteld in Toronto in the month af
Septemnber, wiii ciipsc in importance anything which bas pre.
ceded it. _________

ENGINES FOR ELECTRIC LIGHTING.
1.

Therc arc so many points ta bc considercd in making a com-
parisan betwecn what arc cailed iiigh-speed nnd iow-speed en-
gines that it is not a simple miatter toarrange the order in which
they should bc taken up.

In îiîis article it is proposed ta affer somie suggestions on the
quebtaun of the puwit develupcd by enginez, of the hagh-sbpeed
class. Ilefore going funther, the point siiouid bc detcrmined at
wii;t specd does an cngine become entitied ta be calledl high-
speed ? At the Paris Exhibition ai 1867, the WVhitworth Co., ai
Engind, exhibtîcd two I>arter-Allen engines. The anc %%as a
condensing engine, cf two icet lcngth ai strokec, which was run
at 2oa revolutions per minute ; the other %va a nan-candensing
engine ai anc foot lcngth ai strokec, and %vas run ati ,eoo revalu.
lions per minute. The engines wec most skilfully designed,
.and the %iorkîssanship, likc cverything Whitwarth made, was as
near ta perfection as couid bc hati. The piston spccd af these
twa engines' wa.s very niuch higher than any then in gencrai1
use, and the anc is îîrabably ziliead ofianything yet in use. The
speed af the piston, howcter, is flot gencrally cansidered, al-
though it must bc used in the caiculation cf the powter. An -:n-
gine malzing two hundred rcî'alutions per minute or aver would,
by mostengineers, bc calied a high-speed engin;, %ithout refer.
ence Ia the lengîls af stralce.

Fronts z50 tui 35o revalutions per minute senis te, bc usual
speedb foi ttcic Iiikh-apecd cnè;ine.s, and, as many cf thcm are
ai Aut nîne inches ta anc foot iength af strake, 6ac fect per
minute is a higb piston specd for thcm. Paower may bc define 1

as pressure in motion. Insiste the sieam cylinde- there is as
much pressure in thec cylinder hcad, as ilere is on the piston,
btît it bas ne motion, and consequcntly Cives off no power. In
the sieam enginc, then, the total pressure on the piston, and the
spcd at nhiçh it moves, are the tsi-o elements in the production
of the powcr. At the commencement ai the >troke the piston is
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close 10 one end of the cylindcr and lbas no motion. Steam, is SPARKS.
adrnitted and pressure produced anl( motion. The motion at Miessrs. Mteikle. Dynient & Soit. of Uravenlîurst, ha.ve re«ently paarchased

first is ver short but increases, until at a point near to the mid- an dlevtin liglîiig plant.

Ie of the strake, the piston specd is as great and for ani instant J. fi. Etheringtoti. or Si. Catharines, winllii future operate lts carpet
greater than that of the crnkl pin. The motion then gradu- factory l)y cicctric power.

ally diminishces uintil the piston cones to, a standstill nt tIse other The Miimîcoi Ulcric Railway Co. propcc to mîake aîpiication to the
end of the cylinder. - townshîip cf Etobicoke. for a bonus or $stooo.

As horie /owner is nmensureci by the standard Of 33,000 pounds Thme lreaking of a crank pin ai the Niagara Falls Electrit Liglît WVnrla

lifted one foot ligh in one minute of tirne, the changes that take recently led tn lte resairrection cf conl cit lainîps.

place %vithin the one mintte are apt to be cvcrlookcd. In an A 3o0 liglit cletct plant 111% been purcliaseal bit the Yasriouth Dueck sud

engine makcing 300 revolutions per minute, the piston hais corne Yarn (26.. N. S., and will bc used for lighting îhcir nmilîs.

ta a standstill, in order te reverse ils direction cf motion, 6oo Inicorporation lins bren gran:ed to the Ahearn E lectnie lir-iîtisg antd Matn.

times each minute. The poiver given off varies even more fre- ufattting Conmpany'. of Ottawa. with a capital cf $25.ooo.

quently, as it is the product cf the speed and pressure, and bath - Thc library cf te Dominion Pimnîjanient trili lin future lie liglitted by clec.

of these are ccnstanîly changing. Il wvll prcbably be more-trciy ricffc ortecage .si ol.jjs aifco

clearly scen if the changes are noted for a particular eg. A 4o hanse power engine aînd stouni boiler lias bois lîstehaseti by Me.

Takze the case cfran engmne having a cylinder 12* ince n Bristol cf Mailoc. Ont..* wilh whicl tu carerait lus cet~ric liglit plant.
revoutios pa miutewithst'liTe ECI Lake. Ont., mic-a mines have becen purchaseti by tule Thonmson.

12» stroke, anti making 300rvltosprmiue ihset Houston Elcetie Com~pany. cf Lowell. \Matss.. atnu will litai once îîut in
admitted at soo lbs. pressure, and cut-off at one quarter stroke opetion.
The hiorse power Inter such conditions wouild be about 94 t4 There as said tu bc a ltkchimod cf an amalganîsation of t titeets ot
horse power, but if the pressure on the piston at mid-sîroke, the Oas anti Elctric L.iRht Ce.. anal the Incannulescetit Light (-o.. cf lirock-
and the speed nt which il i then nioving be tnken, the herse ville. ont.
paower would be about z55 horse poiver. In lave spced crigines Tavo S.,Se light and four _.ooa lighît d>naius .ire andrt ctJnstru-Ltion b>'
sinîllar diffeeîences will be found, but il is questionable if the s-e- the Royal Electric Lîght Cc.. cf Montreal. fur nie tn tîteir lgtgîing station
suits cf these différences are as great in loiv-speed as in high- in that cit>'.

speed. %fi-- ic. Toclit Pros., shirt anaufacturers. %lontre.il. liave installed a 400

The great effect cf the aveight cf the reciprocating parts, that lirht incandescent plant. and are also iasingeicctr*eiy for licating ter poish.

is cf the piston, piston rod, cross hcad, and part cf the connect. ing andi sad irons.

ing rod, i5 ta, rtduce the pressure an the crank pin during the Tfic number cf passengens r-inniet on the Mlonts-cal Street nailway in

fis-st part part cf the strake, rehîle the speeti is increasing, anti Dcember was s.236.482: in the saine tnoîîls a >can ago the number w,îs

to increase it during the lattes-part, while the speeti is diminish- An itennius injunction lbas bettapplieti for tu =reain th1e Datvenpnrt
ing. This action tends veny much te equalize the pressure on Street Railway Co. frnt crcsssng th1e G. *r. R. trm& .i D:avenprt Rnad
the craink pin. The effect cf weight, in these pqrts, on the motion oc for laying trucki for ihat îiurpoc.

cf the engine is far grealet in high speed -hall at lare spced ; The Standard E!ectrie Light Co.. cf Ottawa. a.re about to instal 700
and in designing a bigh-speed enigine the weight cf these parts liRhts in the Rtussell Hoaîse. andi have alrcady instalîtal between 300 andi
,should always be takzen int accouni. At mid.stroke these parts 40c, lights in the Grand Union Hotel cf ihis city.
have aitainedl their highcst speed, antd noving at saine velociîy 71ce Deric syndkaie which r=cntly purha-sed thetut Wakatille Slcr

as the crank, pin, the pressure on the piston is at once conveyed Raiîrocti. arc saiti ta bce considering tuse.-aavisa.bility cf ptting in ani electrie

te the pin. light plant in connection wilh their railraad enterprise.

Frem this way cf lokling at the matter il is plain that there is Tht Tarante Street Railwny Company' lias informedth 1e city itîth1e
ne staady poweer given by the engine. lis poiver is a1 ses-les cf whole cf ilssysîcin eili beapienatied by lectricity ihis year. This rel itean

perpetual changes, the average cf which in the engine in ques the re.paving cf thirty atit miles cf tnack at a cost of ovcr s30a.ooa.
tiois434orepwer Teflwhelis supsdta be a sor A MontreraIdespi-tcl staites that Mr. J. F. Ol3ien bas entertd;an aicn

of rseroirint whch he urpls cerg ma bcstoedand for $Sa,coa damages. against the Bell Telephonc Co..* in cansequene of
cf resfrrmei int rvichd Thsrplusenergy a y b stoec ant allgeti damaging stemens in cnnecin wih his paent tlephonc index.

dranefa i i eued. Thugis o erev a o ble cb The forîy.sixth annual report cf the Miontreai Telcgraph Ca. shows a

changeon cf sce oThe sugestins mae affere cas ofl un- surplus cf properl> ceer tht sharcholalerse stock cf 5151.8:4. and a conitin.
plantios ofsem cfthe ompainî mae b eleîriirîn cfun- gent fund cf S5.9 83. A rtgid inspection of th1e compantys lites shows t11cm

steadiness in motion or in pewver. Tht steam enigine s flot 50 te bce in gooti condition.

perfect in its details as sorne suppose, andi when tested by flnely The Winnipeg Street Ratlway Ca.. pays t11e cil>' Innuatlly $2o for each car
balanceti andi dehLate appIr.atub, irreé;ul.rtae6i beL-ume apparent ubeti JurunR tht yezal. -,ad, an add-aun t-J' tui..hct sunas. pays the -tty .an-

which coulti fot be deîected by the tebts formenly applieti te nually aftcr Februar>' isI iço2. s fier cent on tht Cumpnjs grass >early

steam nîachinery. Incs-eased power is obtainati by increased earnings. The company reili cansiderably extcnti its fines tioning the comn-

speed cf piston, whbether that speed is abtained by longer strokces itg scascan.

or by grcater number cf revalutions in a given time. At the annual meeting caftht London Stce:t Railway Ca.. H. A. Eveatî. cf

Hi, pe nie eut ohave wieght and strengt's in Toronto. was eleeîed president. Teedrcoswr hsnJ .One
Hi~hspce engnes equie teTarante: E W. Nioar. Clev-eland ; S. R. l3rcakc. London. formcrly caf o-

proportion te the graatest stestins put upoîs them rat any point of ronto; T. H. Smnallmnan. London. Mni. lireake will bc manager of the reati
each strokec, anti net in proportion te the average poer. The and secretary.tr=aurer cf the eumpany.
admission andi axhaust cf the steamr must alsoi be specially pro- The Halifax Elecîric Light Campany's ncw building will bc Se (tet lis
videti far. The admijsion must bc rapid .and the cut-offacertain 42 feet in Si&e Tht capacst>' of the sîrrum plant us being largel> increased.

andi 15osihve. In case cf an engine making 3o0 ravolutions per There have licen aidet tata incandescent altcmnating dynamos. catis of
minute andi cutting off at anc quarter stroke, the steam valve 2.acc, lights erapacit>'. Tht arc light capacizy weul also lie incneased b>'

opens, admits the sicani, anti clasas again, in onc-fortieih part 100 lighis. Ths-ee power gencrators seili be installeti.

cf a secondi. Thc exhaust is oper.ct and cleseti ai cach endi cf Tht question as te %%ho shoatît reteint the liglm:inx contrat in Ifamilton.

the cylinder tan limes pcr second. Thce is ofien greater diffi- ai tht expiration cf the existing coninaci with the Hanîtîtan Light andi P.iwer
Co.. %hich expires a ycar andi a haîf hence. is already bing dise%,%etd. Il

culty in gctting nid cf tt axhaust steamr than inî atimitting the is sa-td that the holders cf the presenit conîraci have alrcady sulimitîcti a
,.e steamn. Cnlcss thare bc ample frcdm for the cxhaust ta proposalIto the CeaiaIl fer its reneseal. In th1e tirent cf nieur tenders being

escape thera is great loss cf poweer fs-r the exhaust staa hav- asked for. il is believe t hat the Hamilton Street Railway Comîpany' wilI

ing ta ha torceti out. Snsall defecîs in tht .alve motion are apt makie a biti for tht franchise.
to become cf vas-y sentous moment %, hen these dcfci-ts ire ap- A correspundent uvrutes us freint New Glasgowt. N. S.. that the Elteane

pliati te openations that have te hc perfermed i n the fartzcth part Lighi Ccmpatny cf that place anc doing a lîig business tbis wîntcs. They
cf a second, andi poweer may be last îhreugh failura t) admit the are lighting thetthree townsf New Glasgow. Stllannand Wsttllr. Thcir

sta ptoperly. A hit more ndmitted at ont endi cf the cylin- staticn is in New Glasgow. Siellarton beinig distant 3 miles andi Westville
steam 5 miles therefroin. Tht Thomson.Hloustcn;arc andi alternating systms are

der than at the ather reill ha sure ta ha sen in a jcrkiness inl the useti. 'ne station is ainder tht msanagement cf Mni.F. A. i3owrnan.
motion cf the anigine. Our correspondent states that there exists ne such company as tht «*Vci

ville eon'pan- as stateti un tht lait issue cf the EI.KcnatcAs. Iqrlq6.,Ond

jS. Panînenter. cf Watadsiock, lam been granteti a paient for a comn that therc as ne nocmn for oppusaauts ahaît %fr. Bowman haîids the minage-
pound enigic. ment cf the New Glasgow Company'.
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dcal af ploasurc an proposing 1 ou tun ie hecaith or Our itortt>
hast, Ille Pirncipal or ftle scîtool ai 1ractieal science, Prof.
Galbraith.

'llie toast wvas cnihusiastically rectîvedl.
Prof. (;albi-aith . NI r. l'resideîn andi >en1lietî i neeti hardil,

say flinat it afliîrds ie lunch pileasure Il bc prescrit witll yott titis
evetitig. 1 îtink tlint flic acIantages whiciîflic School of

i'îtiiScience' wili .lcri%(! front tile fact of yOur holding ).Our
conventioni ilion., will bc very gi-cal, tiî:t vvlule you, fur flhc tinte
beilîg, inti withi us acconlimodation, tilc siaoe wiIi onijoy an
OPPortunity, not ton offert affordicc us, of coing int contact

vith tiiose vwiîu are acti'ciy clngageti in tile lîractice ar il tIe c
trical profcsbion. 1 neeti liaciy tell yaî tinit, shut Up) as wc arc,
vve have nu i nianv olportuîîitics of coîtting auto contact vvitt flic

niten %%hoi arc doing pr.mctical wvork-, andi wc foc! tîtat it is a greatt
proviiege lu> have such ;an opportuttiy of doing so as is afforded
b>' yotîr holding ),onr convention vvîtiin our valis. Thiere is nt)
douibi titat tlic acluances of ciectrical science uu iii be gi-cal vhen
ail titose whoc are io-cresîed itn it, cither as teaciers andi experi-

ieliters, or in tlic nuider fieid of its practital application ta flic
racquîrclits Or daiiy lieé, co-opcratc andi hip caci other ltiftie

work. mite is no reason ai ail for iise engaged in proies.
sioital work atiCnipting tile saine kinti of work yots arc doing
Outsîde ; W 'vo uti Only succeeti in producing a1 pont mualiaticn.
WC htave Ccd of us Our Own fteld-yours Ille %vide fieldl or tlic
uuorUl, ours tlie restricteti ont ai flie Iaboaîoty and lectuire
roomon, and ftic woik titat is carti ed on in each of tîtose fields is
in suierespects vetvdifeent. WVhcn we iooak ovcr thc'adv:înces
of tlcuence ofr liractical cectricity cluring tlie perioti since il
irst begant to attrct atîtention, 1 think vvc shall notice flinat dur-

ing tlic radiecr part of ilhat perioti electrical investigation was
carrieti on pîrincipally in tile iaboratory, and I tat niost of tlie

J,'re-al laves ofielectricity werc koown as niuch as thirty years ago.
But flitc ativances wiîiciî have been madie since that tinie have

nt been si) itici inte lifne of sacientific discovcry as in flic
p!îacticaîl application ai( known iawvs, atdi te surnittng of
cilfrICLuiiS WiiCh coulai not have becît foreseen iniftie progress
of l:îboraîoary work. I siîaU tit aîtclip: 1 give tlie naines o!
flite great dliscovcrcrs in titis uine, for 1 ansi %,cry itoor aS itistory
of finit kiiîd, andi 1 ntigit fioti inyseli soînewhat in tlic position
of a litule Suntlny School boy, uvho, when askcdl tob teluat hit
kncw about lisatu, replieti soistetlîîng as ioilovs: 'a Esau 'vas
aLIso calieti lshmaiel ; lic buiit tlic Suez Canal, ani wrobc a book
of fables calietiftie Arabiin Niglîm,, flie copyright ai wltici ho
soito Ic, publîslier for a boulec of poîash.", (Laugiter.) I ilîîk
you wit! bc able to untierstand tlie distinction 1 wisi ta dravv,
tha fic ten in both classes can hcelp cach oiller in doing flic
work tlint lies witlin tieir speciai spiere. One great culrte cc
between tî fl wo ilds scenîs t0 sit to bc titis. you fint >our
spur ta wvoil in tnoaney*îttaling ; flint is la say, the g~reat practi.
cal adu'ances are, after aIl, for tlic purpose of iliakîng mioney.
Now, flie work or a proiessor is flot expecte lt be for fliat
abject, andi- I ali ver>' sarry ta have to say sa-ie scldant dis-
appoints flhnt expectahion. (.Lughitcr.) Howcvcr, "'o can wvork
togetiier ssnitetltng like sortie people in a neiglîbouriooti clowin
east, wtici te o r y-ou nîay know, are said ta have donc. Tluc
initabitants ai tlie Collant, or Glenignrry arc, for tlie iost pari,
Il ighlandtrs, anti sortie o! thenu arc Plresbyteriatns, ancd the
oaticrs Roulain Caihtolics. Notwvitlistanding titis, tiîey arc very
frieiitiy anti lieipil îcî cadi otîterantI wlheo flic Roulait Caîliolic
portint of tlie comttmunity are ii vrnî of înoney for sornie ai
tlîcir abjects, tlic), dIo not litsitate ta apply to their 1tcsbyîtcriain
nicit.'ibaurs for a subseription, and in tlic salut wuay, flie Presby.
terians wotild apply la tîtetî at othter tinies for assistatnce in
thecir projecîs, anîd t.ty finis liveti very liappily andi pC.eacuiiy
togetter. The pamish priest was stanteti Father Chishohm, and
il is saiti that on Ont occasion, flie hrsbyterians iiaving decidect
to btilui itcisclves a nowv clittrcli, anti rcoicmibcrirg that îlîey
liac oficot holpeh titeir Catholic neiglibotirs in varions objecîs, a1
ticiegation of filent c.-lieti upon Faîhert Ciiisholim Io solicit a1 sub-
scrijition front litii to1 ltel) in putting up thec ncv adifice. Beiog
u!>hercclinio lits prcecc. flie Icadcrs of the dciegattion 'ucre for
sorte imite siuent as la flie object ofitheir cali, and -it last Ilis
IRevcretice inquired, "~Wcil, gentlenîcon, utit is il finit yotî

,v.nt r Thoy exphaincd ihe ob»cct af iheir mission lu ltbti.
'a What !" saîl lic, -you cxpect site, a Romain Cailîolîcr pitest, Ia
assist in buildingt a Plresbytcria.n church ! Wiv ! vht would
the l'ope say if lie hcard flhnt 1 liîeped la bouilt a l'rccsbytcriain
eliurch. No, no, I cai't don it." The diceg.tiion uvas about la
retire uvhen. wiîlî a twînklec in lus oye, his Rcvercnice c aBut %vital arc youi going ta do %vitît the ohid cîturcitr WCe
are going ta Icar ii clowçn," raid tuec spolmesnîain of the party.
"Oit% ' say-s lits lrevtronce, 'athon l'il guvo vont a husndred dot-
lars tn lîcip in tcainnz flic aid ciîîrch dauvo." «i.atuijcr.> 1Nowv,
flit wra, avry anmtcablc agirccment, and iltesaine sort ofifeeling
sîtouiti cxist betucn ste professant flie pi-actica'l mon-cadi
slîcatil lielp the othcr, aithotigi onc ny soîttetinics lilIp tu0 tear
clown 'vlit thc auher hris bîtilt IIp. ly cnnsînM in contact tvith
c.-ch allier, a godt nîany cobtwcbs, nal ah i'nt-, ai-c tai- down,

aînd a nituch tIxîtor uidcrsîainduîg arzived( at.
After totasts liait been di-umk tai tlie icalth ofi tue Soccîre, the

Exarcutive Conîniititc nn Ilte bupply fi-ms, andi iurnorous ad-.
tltçsscs, songs, etc., Itac battn given by l\cssr,.. Ncilson, A. A.

Wriglt:, Star- ant i otîers, a rigbt jally evcning caine to a close.

SECOND) hAY.
The Conventtiont uas calied ta order by flie ircsidcitt -il

10:30 a.îîî.
'l'le first ai-ci cri it tuprograiiîîtie, flie " Discus:iioti on pri-opos-

et! éattendîtents t0 tuec Conîstitut ion," 'vas hieu! ouor outil a Inter
htour, in ai-cir ilînt icte itiglit bc a fulior aîtiendtatce cf tuenit-
bers lureselit %%lteuî il tank pae

ài-. A. Il. S tit, was thncîoiulin by fle President, tu
i-nolcI u followuviig paliter, on "Frot \Vitriîig," ti Ilieabsence ai flie

autittr, Mi-. J. NI. calitheli, ai Kinigston.

\Wtt-ut are ligliting utas fi-st intititti iii titis caumîiry il uvis ctistoaitry
ta put ianipe sind %vites fle dte premîtîses of time constituter fret of charge.
Malis unis mi ooubt the' origan af frcwiring. As thc biutess iirrt-aset anîd

incanidescent systemîs uf îglititog wcre: inroduu-ett. tuis lînictice was lai .1
gretîîtsny instatncesst comitinuti. »Iit'sîipile uits of mIme are systcti
grcatly. A better in-ulation uuas cnied for; incammbustible fimîimigs andi better%vorinashi %vau dt odrofai te day. itntml ai tilt prescrit tie if inter
%iing for unini candescent sysieni is put aii ropraly it requires goat! otatenat
aînd goad %oikmLinn. Bloli oftilbesccost mîîoney. Intme facecof aîit lmiâ a gi-aaI
imit of thme local lightmîg comtiaîîies sait sereitely an. %vire up pilates of liu'i
icss ni houses frec cf expense ta tit owîtiers, charge lite aîilay ta 1 Capital
Accounti" anali post it up) in thcir bookts as an assart. 'rite stookmoiders nt lite
endi of tr >-ar very likly oaimin ai stock divittenti. anti iniy coitsider themit. I
seIlves uer foi-imaite if lIme>arc flot ealirad on ta sutîscribe for a inituier issue
af stock for exten-ios anti impacuetsufrunî ttîpraveinents ta
t'te protcrmy cf aliber parties, antl viich if an asic': at all ta the' ligiting
eomtipany doing lit wîork. is oa %,M- dottftti cliticter-ime kinti or an
asset wiie shoulti b- %vritleha f the books eveciy yenr as a dent! loss.i
Whet'r do wc limemr af gis coipanios piping up custoiters' preinises foct of
charge ? Titis as scidomit if eu'er donc. andii ycî in saal lowns thte gas nîakmîgi
industrv does flot s=ei lu be nnY gi-cal bananut, antI il is genamliy con-
cedei limat gas ligml tait bc simaitttf.turcd cheaper thau i ncand!escentt clectrie
ligl.

No doîîbt alit an ecectric iighîing plant is imîstaletl ini a towit a gi-caer
nunîber af custmimers t'ait h obaintil by suppiying att inlorior work (ret' of
charge, but uthen ditis is donc' dit coapat> us ai lit îîîryaitht' consumner.
On dit slightest prmmiexî thte comtîpaay arc ordcre! ta tak ou hie lighls and
wtires by te custoinr. utha tans nom aoy fismmncimil interesî t imedi sîuff. amuit
dit conipainy'stase of so unany iights uriredtâtap. becornes a serap) heap of
u-rrv litîle value, If it custamuers put it iteir oitn interior uvork. il saursa m
large rutatlay t ilie contlxtny un the irst place. 'fliey thon have ain iiterest
in ut. andi w'ili net tic incinta ta cîtl off lte entrent withotit gooad tentsons.

Monci pay day corntes arotitd, the' ca!tector uvill fltat tl ie lias a différent
nia i t ldeil wthîthan ontmried withîthefrce %irus. Ityabolishtitg frcuîiring.
a imol ter ciass cf cttstonnters uvili lesecuret!. The iighîin g coin pany*s uxpctsc
ut-l lic eut douvo coaside.ubiv. as ail changes anti recpairs can bc chimrget!
for. iero tîmîl not bu so lunchel captal investod,.nt mmtht.-efore leus diu-îdend.s
to pay. amnd an thal accotmnt a cime.-ipcr servmce cao hc guten. Gmave the

ix olle perfect service nt as icut- a figure as possible, andi make miment pay
for cvmrytiiing imîîi'e af anti inciîidtng tht' niait fine cu*oum.

Tuie capanty ntay flot secure qîtme as mttich btusiuness, but il wv11 show a
inuch grmtlîr net gain ai mit en oif the' ycar. The' business ut-lt inci-ense
nuch qtiickcr titan tht' capital accounst. and by antl by mliten a sîreet circuit
niust tic cettild or a netmv dynanto put ant, lit mnct' uviti bc an iant lt do

ai îîmth. îvbich utouit! othcrwmse have been squanderei oit farce uî-iing.
DISCUSSION.

NI-. Thtoison : 1 otïust lake exception ta MUr. Caînipbeli's
idea i do tnt fihin, lie lias eu'cr caonte ino coîtîpetition uviti a

first-ciass, liit' gai camnpany, seliing gris at about a1 dollar a filou-
santi foot. lie spcaks also ofisniall gas conîpanies not being
'tntinci.tliy sttccessiui ; 1 îlîink fltcre ai- e ry fiv at ilento wulo
are flot, for il is a Wueii kitout a ct ft ic actuail coît of pi-
ducing gas is flot gi-cater tit fivo or six cents per tltousand foot,
andtif 1!hey get a dollar antI n liai! lier thtousanti feet, flot, for il, 1
îhink, thîey ai-e gotling a prctty eooti profit. The eiectîic iight is
qîte differeti. ifn cectric lighit campany) goes ta an expense
ofS6,aoo or S7,ooo in pttttiog ini a lairgo dynamoc, 1 question if it
is jus: riglit ta htave flhat ttacîtine sittiog tisero doing virtually
nthing, and %viedier it is flot better lt o.xpent a tout' itai-e dot-

lars on froc uuiiing. Mietn 1 say "frce uuirng,m ai course 1 do
siot tîtean ta say btaI you shiaulti go inoa : privait Iouse, and
,wir l fi-onu the ceui' ar tuei jgarot fi-ce; in Ilial case WC shiîlc't

charge for it it casî price. 'rite uvties in flhnt case, ton, ni-o
nîîtsîy conconheti ; but for stores i îiik inii itosl Cery case
flie dlet uviiing shtouit be done fi-cc. Of course therc oîay bc
occasions anti situantions iii uthidli you cari cha-go for filat tviiig,
but citai uiring caoi bc done propcrly atl a ver>' sinali price. Il
is just i-un alaîîg the ccilitg, anti uthere there is approveti uviro
dots îlot roquiro tci bceclaibor.toly cou'oieci, or the flooî-s
tzikon up. I titink flhnt frc vviiing is a kzini ai utaanîing tilait choc.
trie luglit coîîpanios makec adu'anîagc ai ta incrense iseir revenue,
uvhich theto is no dout it docs cia in a1 substantialway sanie
lignes.

Mr-. Vule : 1 ant very'ntuch suririschat 'Mr. Thonmson taking
the stand hot has lakcn. 1 do flot sec why ohectrie highî comit-
uanios shaull %v-ire fi-cc any niar i.-oIan gas comnipanics do froct

piping. lio atvocates il beacauso fltc doit ofiprot ucing clectric
light is gri-caer than flint of pidtcinp gas. Why shouli flot ive

allou lte ussors ai cecctric liglit ta paty for flic uvre, anti titus bc
more ncarhy on ouon boris oficonliptition uuiîth ic gas company?

Oi cati-se 1 ani in favor ai froc uviring %-litre blilc cloctric Iight is
fii-st starteti, ann tvcriscilient, but afici-flint ovot'yane shoulti
usa> for luis ouv vire, espcciatiy tlin you sutppiy il by lineter. 1
ut-hi give yn an instance tvhich lias accurroi tuai-e titan once in
aur tout-, uiti lt cat uvidos,. They uvihi start in anti papor thcir
storesr,..ant the pauier liangcrs andi painters uviih take tiowun alh
your wi-cs.tnd citais, andi, about five a'clock in the evcnung ymu
uvili gel z tclephane message ba go doit.- il once and fix up those
utires. ift- 1 thcy isaiti for thoso 'vires, nti itat an interest in

îhomti, thcy wuoulti sec flint ilicy %voro kopt ini proper arder, anti
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wvould tluink twice bcfare thcy destroycd the work. But whiere ht
lias cost theml nothing, tlîey tot to yonu replace it-he>y caile
to the 'concluîsion, naturally enauigh, that hin'ig put ih in for
nathing, you will kccp it up). Tiiere is another feature about
frcc wiring-if you do ht frc, tlîey tlîink Uhit cvcry, change tient
is malle sliould bc ice nlso. ln mai»' cases il is mocre ?oolish-
ness and absurdity ; (they %vill Change It ta aniothcr plaîce, atnd
thonî, iu a vcry short tinte, %waît it back -li the (irst place -tg-lin.
1 rcallyaîîî sirprnscd at INIr. Thomson taking the position oi bc.
ing afraid ta comnpoe %vth a gas coînpany. If thcy cail afford
ta stand on tlicir otvii bottoui, and insist tipon thecir custuici s
put1ting iu tlîc nccsS-trY ;IPPlIa"ces on their o%,," property, 1 do>
nal sec why aoy clectric lighit mnan shotild îîot (la t11e saine.

Mr. Thomnson :AlIo'v mic lu say lhat our contracts cal ou
the ciîstoicr to pay for any changes thai are malle, or altera-
tions. If aur custoniers allow palier hiangeis ta t.-ke down the
%vires, WC sec tlîat thcy pay Prctty ieod prices for pîîtting theun
Up agajîl, and our conîract also provides that they shall take just
as match cire of our property as tlîey %vouIci of ilicir own. W\T
have frcquently lîad il oCCUr, gliat palier liangers have raine ini,
ancd have left cleats clown, but if îliey natify uis ail rive o'c-lock iu
the evening thiat thicy wvant the lighit for tlîaî nighit they don't
"eller, ly gel it, but ivc let fiein M.ait tilt the licet ilîorning, anti
îhey learni a lessan tlîey are ucit 50oli api tai farget.

The President .Electric liglit i a. litle more ".pensive than
gas, and wce have ta thraiv tliis Tree %viriîîg iu as a sari of
chraomo.

Mr. Yule i think 'Mr. Camipbell is riglît, wlhen lie says that
shauld bc applied ta wvorking expenses, anci the liglît made
checaper.

INr. Thamsan .I da flot sec loîaw >o can charge wviring ta
%varking expenses , it i a part of your plant,1 and cleat wviring, if
a custoumer uses il for a year or two, and tlien decacles ta takec it
out, can gcncrally be usedl apaiu, and ai you fose Ls the labor-
the cost of the mian's time putting it up and takrng h clown
again. Mle have several times reînved %vires front places iu
Hamnilton, and we invariably use that %vire aver again, uinless it
is " undertaker's wvire."

àMr. Vule; \Vhat proportion docs thc cost of %vire bear?
MNr. Thomnsan: It does nat cost us more than scvcnty-five

cents per light, clent wiring.*
MIr. Yole : Where wve have put inu deat wiring, ive finit tlat

the rosettes and other plant are virtually out of ilie market ; you
cnt put the szime stuff lu another place, the improvements lu

aýppliauces arc l00 rapid ta admit or it. WVlere they have been
m ,. say for a cauple af ycars, they are useless for a new instal-
lation.

INI. Thomoson :Vcr truc ; a couple or years; ago tlîcy did
flot require tliat every light should have a fuse on il, but now il
is a %voeitlknu fact. Now, yau eau take ilhen down front one
place, and put themi up in a dozen others. Of course the aId
%wooden roseits ive used a fcwv years ago, wvhcî taken dan are no
gntod, but that is the only case ; there has been a change lu un-
derwrittr's hunes in that rcso)ect-.tn admirable change, no clouhi,
wvhich should have been mande ),cars aîge.

Mr. Fisk : 1 îhink the wvoik you ha've iu niaking use ofsccond
hancl %vire is as niuch as it is wvorth. According ta îny expler-
ience anything lu the shape of sackets or electric lighit plant of
that kiud that has been nmade use offorauy lcugîli of lime, is ivorth
as much ta clean up as to boy aver again. We did frec w'iriug
don nt Pleterbora' iu the stores ou a contrac for oaa year. Ail
changes and rencwvals, and evcrything of thaz kind, is chargecl
ta thc customer.

Mr. Thomison : 0f course yau cannaI do trec wiring lu
bouses, that is out of the question, because îheiecyour revenue is
fi-rn only anc ar twa lighits out af every ten ; tlîe revenue would
bc so small iu proportion ta the investi-ncot that il is out of the
question, though 1 konow it has been clone in iny city lu the flrst
start out. But that is niore ta boom things than aoything cIsc: the
uld concerui wanted tu soif eut ta a Ncew York syndicate, and ta
gel theimselves iu a position for that, theywantcd ta wvire for twa
thousand lighits, and they wvent into a house, andi wired it fromi
the cellar ta the gairo, but in many cases i'e have taken the
%vires out. Now, speaking of sackets, ive find in Hamilton thiat
%wc can take aId sach-ets and send thein ta the buffers and leive
tlîcm rebuffed and rel.-cquecd at thre cents apîcce, and other
brass wvark the saine %vay ; il docs ual cost mach ta rencwv thi.
Spcnking of fixînres, we always charge for fixtures ; aur frec
%winng simply includes plain denat %viring i-un acress the cciling.
Ltttcrly, sînce ive arc pretty %voi filled up, ivec charge the labar
at cost lu puîtiug in .- ires ; it is anly frec ta a ceitain extent;
ivc charge fi-an 75 cents ta $i per lighit for put,ing theni lu.

Mr. A. A.. Wribî I ups icisances, alter cases;
wherc there 's opposition, a man hins sonietinies io do 'vhaît ho
wvould net do aîhcrwvise. But wherc yau have the fiel t ousefil scers tome il would bc utterly faolish ta do fir wiriotgbe)Ccaiuse
if you once stait yaui must L-ep it tip. 1 believe lu the nid s;iy-
.nîý, "Dring up a child En the way ho should go,' (liughitsr.) 1
thînk that applies ta wiring as %voit as nnytbing eIse ; if you start
right, I do nal think you %vili have very mnuch trouble. If wve
cauld Cet along 'vitlîout doing free Nviring il vould bc a long step
tanards dcclnring a dividend at thc end or thc year.

NIr. Wickcns: It sens tome th-t Lt isnfot necessary uowta
do frcc wiring ta boom business. Perhnps wvhen the business
nwas a little youngcr it %vas nicccssary le coax people along, and

it Ls ail riglit 'tuol a littIe free n-iriug for ativeitiseiîîenit, bttt since
it lbas becoie au establishied fact, atîd peopile koaf il thor-
oughly, Lt scouts ta mlle ta be :mii expemîse glial lhoild nol be
bornie by' the conîpaieis. Th'le lîractice %volti l:îtiially' have the
cffcct of iiîducing companues ta do0 the wviring as clieaply as pos-
sible, becatîse il may) not bie long before thiese mîon wvotld salie a
notion ta chlînge, andl the resumît of tlîît is tlî.ut tlie wiriiîg is iîot
done as %vcII as il ouglît ta be, atîc for that renson it lenks, ndl
calîs for mîore ctirrcîî tlîsmn is nehyzeeessary igo supply tlle
liglît, n-lerens, if a cubtoilner (locs lits 0%% Il wiriiîg lie ilI possibiy
have it done n-dl, and expect it ta reniain thiere as a ft\xuire, nid
ii ail probabuiiy null takie beîter care of Lt. I thîiuîk it could bie
innnaged, if the coainies %voulcl stand uip togetmer, nnd say,
"Non-, ive n-ou't (Io tlîms ; n-e are atplyn l ighit that costs

consiclerably mare thman gas ta manîiuacture, andl the gas coi
parues ilii nal go lieta your lîuuse andi pipe si for yoti." I tulnk

vhnyou have delivered tlt carrent ino a1 mlal's boause, ready
for hîjîn to Illich on ta, that thint is as fhr as tic clectric liglit
comnparues oughit ta go, and .îfter that the cus-toînier sliauld bc aI
the requireci expense ; it wouîd bce better bathi for the constiuer
and tiheccnnpn)ýny.

,Nir. Thiomson :No douibt cîrcunistances alter cases. TIake
large cities, like ýroronto ani 'Montreal, andi 1 tlîmnk, probably
he>' cao Cet paici for tlicir %vilong. IBut cccii in Monriti-ca, 1
kuon0% for a1 faci, tilat the Ratyail Eîlectric Comnpany tlîere staitecl
cloing incandescent %viring threc or foir yearb ago, and ciid fret:
îviriiîg. %V'lten 1 left tlierc, a \,car ancd n hlîf agcî, n-e haid sanie
5oaa lighits wireci for. Non-, n-e coulci nat have got paid for those
lighits under any circanistauces. JusI about the lime I n-as
leavîng wve lmad di-ctdcd ta charge for the wiriiîg. 'Iherc: is n-
ctller tlle coipaîîy theme tlîat flas been botthering theni c.ansidl-
erably, as fieons (Io (legs (latighter). 'Tîmat caipaoy dici fi-c
wviring, and the Royal Elcciric turned rouiid ald diI iL toa,
and tilt consequence wvas gliat lu a yenr- and a hiaîf ilhey lad 20,-
oea lighîts, %vhiere if they hînci nl dcli fi-cc virîiîg tlîey wvotilc nat
have liait 2,000

M Ir. A. A. \Vright :Wliaî about a divideiîd ?
Mr. Thiîsouî: The Rayai Elcctrîc îs paying eiglit lier cent.

rîglit along.
INr. WVrigit: Thcy Cet a Coud cleal of tlîis froint tlieur arc cir-

cuit.
Mr. Thomoson :Very truc. Take Hamnilton, last ycar, 4 pier

cent. ; n-e didîî't get thal frontî aur arc circuit.
ÏNr. Sîarr : The practice mn Montrent at proscrit is tai pay for

al uviriug, sock-eis anîd vrtiî,and ailer tlial the company
replaces i ncl furnislies the tails fi-ce.

Mr. %'uie : think, no- iis thinag las been disctîsscc, tliat
tliere is practically fia diffeîeuîce ofap;inicii as to the aclvisaibility,
or athiernvise, of fi-cc -viring. 'lli anly regret I have is, tlîat il
slîould go aut that ttr. Thiomisan is afraicl lu conîpete %viîh a gas
company. (Laughtorn) 1 tlîink tue cectric liglit is mairc .'csthietic
and more iîalthful and should be able ta comoe %-li gas.
There is fia manecr of cloulit ilat Cas is flot as good a1 liglit
for a private residence as the inicandescent clcîric Ls, aud, tak-
iîîg tliese facts ino consicieratioîî, 1 thîiîk the comîpetitioo slild
be on pretty even terrils betn-ecn thit, ifeclih stands on ils own»
inerits, uitliaut any clîrenios or fi-cc uvires.

Mr. Thomson : Thiere is no ciaubi the incandescent liglît is
stiperi ta gais, as far as hlîumniatiug propertics aid healtli is
concerued, but 1 question n-hethiera mian c:înhit put Lu eight or
ten gais liglîts che.tper than lie cao ciglît or ten incandescenît
lic'lits ; I question wlietiher lie cannai un (heinî clîeapr-noî,
udcrstand mie, gliat he is getting tlie saine aniauint cf liglit ivith
thie eight or ten gas liglîts cf so-callcd î6-c.tîîdle pow-er that lie
n-auld' witlî tilt saine number of incandescent liglîts cf î6-cncl
poivcr. At tic cnd or six nionîlîs tilt gas jets begimi ta chîok-e
ap, and thicy are not i6'c.indle pawer by itny mnus. Non',
miany smnall storekeepers abject to payiog n dollar a nionili muire
than thcy wvould for gas. I havue koowviî thieni ta takze out the
incandescent, because l casîs a dollar înoiîth more, net but n'hat
they %vere gctting miorecliglit for tîeirnîoney. Btthet as jet n-as
gond enough for thero Mefre, and rallier titan pay he extra
dollar, they n'ill-e~ on using it, and htuais1 the n'ny«i hi alter
stands in my estimation.

Capt. Carter : As bas 'i.Ire.tdy been rcmarked, "circunistan ces
alter cases." 1 have fiad saine little expericuce in Ibis fine in
the Iast feîv years lu regard te free %viriîig. WVe startecl a plant
iu Niagar-a Faits tbrc and a lhaîf years aga, nd after iv-e haci
esiabhished aur arc cciti n-c siariccl oui ici flol n-bat prices ire
could Cel for incandescent ligiets, ta sec if nve couîd get enoupb
custoniers ta induce us te go tute incandescent lighîîiîg. \%Ve
siarecd outi vith n propbosition te charge $2.5o per liglit for the
installation. Nj'ouv, as you are a-arc, Niagara Falls is a suinîl
place, and the siorekeepers- are poar, in caniparisen uviti tiose
un large cities like Hamilton aocd Taranto, andl ive founcil it a
vcry difficult înatter ta induce people ta put lhe liglît lu a: ail.
1 came ta the directars andl said, "We wvill have ta cia fi-cc %vr-
ing, for a tîuec at Iceast." Tlîey cîccidecc ta <la troc iViring, aon!
nve did do il, and b>- menuis cf that frce wviriog ive wirecd up 700
lights. Wclhave naîvgot ta tlil positiôn that 'ce have suifflcienit
liglis ta mnake it pay, an<l nc are at pîroscrit charging a1 dollar a
liglît for instllatiLon, and S2 for conccalcd %-ires, so nauv n-e n-ll
gel semuciiiing for aur %-ires. But I believe if n-c hall chargtd
frein tue ii-st tn-o or thi-ce dollars for installation we waouîd ziat
have bad anythiug like tîme number of cusîaoners uve have to-day,
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and consequcntly aur plant %vould flot lime p.%ad, aà t did, il
per cent. inscresi. 1 thînk t %vas policy ta dIo thc installation ta
gel flic tiing sîartcd inl s0 smiall a place. That is flic expcricncc
of a %cry smnali town and i lbas becn rcmnark.tble, aînd Iltlloutl
I t'ery mluch lavo(th Ucectcîî laghî caînp )any being piat for ils
%vires, tlîcrc arc tignes, as INIr. Thlomnson lias sliawn, 'vîmere, as a
niattcr of business, il is neccssary ta do frec %viring. 1 tlîink wce
must bc gnverncd by flic circumistances in tliesc cases.

Mr. Tlhomson :Captain Carter is na doubt riglit tlmerc. 1
tlîink ïf lits Bloard of Directors had decîded ta put mnt anaîhier
bîg machine, they would go alhcad and put tmn frc wirtng, and
filf up thiat machine. If ),ou arc nat getting revenue enoughi,
amnd Uîlink you can dIo it by, pttting in mnore dynamos, tlic quii.k-
er you can 1111 thcmi up, tile mre thc machine 'viii bc producing
a revenue, and 1 imisist you miusi do frec wiring in fie smaill
chties.

INr. Carter* - TC are in that position at tlie presenit moment.
WVe have, by mneans of (ec wviring, got aur prescrnt systei tiikeit
III, anîd aur dynamnos loaded. So nlow, wce arc obligcd ta cxîend
aur system, anid just titis hasit wveek, in a numiber of Instances, 1
lhave ta admit 1 have hîad ga act lhkc a Jetv, aad make flic best
bargain 1 couhd, and if I could flot get whîat 1 wanted1 go 'vithiaut.
Thcre are a nunber of special cases, wherc, even tdits last wceck,
in order ta make contracts se as to gel out new plant gaing,
anti sufficictnt lighits taken up, we hîad ta eIo It.

Mr. Thoioson :There cannot be a partiche of doubt thai if
you ctîmî gel paîd for il you sliould do se, but if you canit, you
Canif.

'lie l'rteidcnt I)Doi't y-om tlà*énk tiîre is considerable objc.
tioni on the part of ticw nonierb ta pavimîg for tlîcîr wmiriig, 'ahmen
the atiirs did nlot?

MNr. Carter : s'es ; ivc iid hiat Vcr b.srd, but WC have ta gel
aver i flice best .way wce can. WVc expîtîn ta tlic custamier that
Mien firsi staruing business 've founcl il nerecs.trmy ta offer an in-
duccemcent ta persans ta put in Ulic liglit. Noi' wc ]lave aur bus-
iness establislicd, 've charge anc dollar towarls thme cost, which
averages about $3 lier ligliî ; supplying thc niaterial ail îhiroulh
've f'mnd gliat ta l>e the cast, and wc an!>' charge ance dollar, and
'v put il in thai position ta tlic custamier, wbich is generalhy
satisfactory.

Mr. A. A. W~right J do flot wish ta speak too ofien, but if
yoîî put mni a tlîausand hglîts, thîcre ms $2,oooa acdced ta your capi-
tal accautit. Y'ou mnay have camapetitian to-morrov yau did flot
thitiu of, and tliere îs that capital accoant pressing yau. T1hec
way ta mnake moncy is ta keep clown capital accauint. Non', let
nie give you anc instance. At Arnprior tliey put mn a thausand
liglit machine ; tbcy startcd lasi faîl, ancl îley have marc lighîs
otdercd sii îlan thic) can %vire for and put mn by next spring.
Sa thîc is no necessity, under sucb circunstances, ta <la frce
wiring. 1 ;-m fully of the opinion glial, you can get ail the lighls
yaîm 'vant by eccrting yaurself, wiîhout doiîig free wiring. 0f
course, mn a place like Halaten yau have ta do the bcst you
can.

Mr. Thomson. Arrprir lias flot a lîve gas compiny ?
4Nr. WVright : Tliat is a question.
Capi. Carter : Gnly the ailier day, 1 had a gentleman front

Hamiîlton vl caime doven ta the Falls, vvho wantcd about cigbî:
ligiets put, in a store. 1 tolti hîin aur teîms 'vercecighî dollars
for tile installa-tion. Hie said, "Why, mn Hlamilton îbey %vire
free." We hîad qimite a litîle bitch as ta îvhctlîer hie should pay
a dollar a light, but, tfier.Ill, hie 'vanteti the lighî and hie hati ta
pay il.

Mr. Thiomson . WVc are doing ic sanie îhing noi'. We arc
flot doing tb!,olutely, frc wmnngî, but charge front 75 cents ta a
dollar a light, but 've lîad ta do free wvising, especially after wce
gaI in a 15500hight imachine, and %vanted ta fill bier up, sa she
%voulcl not sit ticre and cal lier lîead aof.

A vote of tlîanks ta Mr. Camîpbell for bis paper %vas moved,
seconded andi carried.

The P'iesident then calledl upon MNr. R. G. Illacle, of Hanmil-
tan, wbo rctd tlie folhowing ppcr :

Admirable as is the sysîemt of arc lighting for use mn strets or large halls.
il s enreoly unlit ta cake the place of the nutaierous lighib of mnoticrue in-
teniy eniployeti for genernl doasmest-k illîisraiit;n. For ibis pa.tpose it
was ai a vra carly pmenod pceivet chat thar incandiesccnt. or haiing ta
lummsvity cd a contiauous, coaductor by -anr ecir current. %vas the mosi
pronising nieiti hIv l s nt an catly pecrioti pcrcciveti chat the ona-
ductor t0 bc useti for ibis purpase must tic ont which would adtin of being
raiseti te a ver> bigla tcaîperature waihous lbeing mclicti or oictise de-
stro- 1d.

Te lirsi niterait 'ahicl as ihotght af an litsconnectioa %%-as plainum.
or oac of ils allied mamels. such as Iridium. which baave the bighest melting
posint among suduh bodies. andi are besîlles entirely uated upon t>y the air
nti al lermPeratume. la Iî88 \V. 1i-- Staite look oui a pilent for mîîking
electrne lamps of iridium, or inidium alloys. sli.stped iat an arch or herse.
shac (oai.

One af the niait scrnous difficulmies. however. evea with these iaienals.
%%as chati. ta :accule from them tan efficient lighi. il uwas necsa%-ry ta bring
thein so nir ta ilîc'mr fus>ing points. that a vecry miaute incitait in the tur-
rent 'aoulti carry lte tenpasréture tMeyond ibis. and desîroy tht limp by
fusing the eontiuctor. Ai csape fronc the difficuli> %as aiferet by the use
of bard carbon. sucit as used in arc lampa, but hce tht compenating
drm%% Iîsck wits enco.zaiere. ihat ibis substance. 'vIien higbly laeatard. was
aitsketi by the oxygea of the air, or in othet' 'ords. %voaid! bm. Ta Inet
ibis plans wvert îlevised for the replacement of the coasumreti cartion ton.
ductor anti for il% protection from the air by eaclosing i in a an.naciivc

Aus ora cuumi.
Thus ia z8S a patent 'vas cta oui by N.lr. j. W%. Star, ai Cincianaim

for an incandesceat lamp. the importiant. paru of 'abici are a platinum %arire

sealeti thicough the top uf a 5mnall glais chaniber conîiituin the upper endi
of a baroiuieiear ltbe. This platinum %vas Clamîmpeti tea mutmîn roti af carbon
tuipored by a non-coiiductar tarid! connecteti by !% %vice ta the* niercury
bclow. Il> pass.ng the current throîigh the p aInuni %vire andi liience
thirougli te carLomi ta the iiercury the carchon sirip. or roti. wvould be niatie
incandescent andi %vas te a certain extent ;irotected by tit surrountiing
s'icuim. Tliotigb luis hanaîp produceri a tirihint lighit. i provrdt In variaus
respects unsaîisfactory anti 'aim abaniticd aller nîa,îy trials.

Oither inveiitors. as for example Konn, of St. Pectersburg. continueti ta
work wmith rodas or p)entus3 of liard carlton andi acliieveti a Iliihteti success,
but cte irregularities and britileneiss cte mîaterial seenieti tu havt been ani
;nsuper.sble objection and lrawback, ranti the proîlenu of comimercial electic
ligliting by inicandiescent conductors yeî remaincti uithoul a solution.

Thlis 'vas the Sitie of tflairs tien ulp to tie fait cf t878. udîlrn, as it is
clainitil, Wr %illiam 1- S.swyer. in conaibination with NIr. Albion &ltana,
afier mniiy îireliiinary experiiiim'nts, protitiet n succesui incandescent
lanîp 'ami narcli.îha)ed conductor imiade cf c.rbonlzei gtper. Tht lamp
braugbi out by ilmese genlemien, aller (dling their applicaioni for n pattent.
on January 8, z88o. describeti andt almown in chat application. 'vas a rachcr
large tiat coniplicicd structure, anti baa ia imiprovciicts orsiiiliications
ufthils bitura beena niatie the ptesenimmnnense de'relipnucn in tcc'r lighîing
'euld n m uietb haîve batta m îtiattiird.

Il is ta ?.lr 'tl'aimi:s A. Ediison. 'vithuoiit «foubai, chat we aire nuany of the
sînîplmficatioiis mmd ilicatilicntions wbicli. by clicapening the lanîp anti
diîimiiing ils %%cight, bave extenîlti ils range of use andt its Usefulness ta
a reiarkcale de,*grec l'el iiany before fîaim, lie fimai turneti bis attention
ta plainumnil plat m.ýnîi als, anti deviseti a forai of haiu admnirable for
ILS slîîîplicîity bum unfrtunately opea ta nîy fatal objection. During
the yasr 1878. hOwevler. tMr Edison %-.as iiest diligenîly ai rnat pet-
ctiving the imuperfectioas of bais firai Ifaim sotîglît in erery w1y ta overconie
filerai. liaving exp>erimicti imsulreabmi dulbctîlties present in nietallictcon.
tiuctors, lie turned bis -attention ta carban ici ils varlous forrnis. fanding
fihirous textile niateria alita taii bonireti ta be the niait convenieni. T'oigh
'aorkîng 'aith tht s-antc natenial anti forma. Edison producetia structure v.ery
diflerent in appmauraiice fronî chatîofSaw%%yer tndtl\lann, but becaring a ni:rkedl
reseiniblance ta the haîîîîs of rteent nmnufacture.

'rite incandecscentî laiiip cf to-day is niade in t've parts, the outer flask. or
the bulb. andi the inside pari. Thtie firsi operatiait on the bulb is ta punch
,a snanl fiole ia the tenteraif tht cleseti end of tbellasr %vhcre ii- eahausting
tube is.atlaclied. Miten the neck is eut off. niaking thetilask tt proper
lcngîb foi ctet carbon. %%'fite the builba is being thus preparm.d. theu insîide
part, 'ahicli supports the carlton. is being niande. Maiis is dont by taking a
pif-ce af glass tubea.bout six incites long, anti holding il in a glass blauer's
CIre un ltil cand betouiies whîite htio. thetw tucopper 'aires ingentously
'acîtitt ta blioni pieices o! plamnuimi 'vire art run up ilirough tht tube untîl
thte îlaîinumîî exientis about a quaitter of an incli above the bot enti cf tht
cube ; then cte tube is mgain becateitiuntil tht plaîlauni anti the glass cornte
taoa urbiime bai. Tht'lie cf ctet tube is itiera squetzeti fi, ctet platinuin
beiiig litiitctlly sraleti in tht glass. Platinumu %vire fls ta bc useti. as it
ms thc ciily conducior chat bati dit sane coefficient cf expansion as glass:
thtse. afler be:iig anmealeti arc reatiy t aveiaittt cirboiî çlanipeti on.
This its-etil te tiednt by 'aeldîag a sunati copper clamnp te the enati o the
plaiinum. thmen squeezing t clanmp on tbhe carbon. dit clamîp anti tht car-
hon beinq thîta copper plaieti. mnking an excellent joint. 'Tbis is tie by
a sinipler procras nov. hoNwevemi. WVhcn tht carton lais beena securely fas-
tetti ta the platinunai. the inbiclc pari is reatiy ta tie stalcl iat tht bulb.

iJaiml retenti> tht bulb) 'vas seali over the insitie part b> banti, but
'aubin tht lasi few years a machine bas beenr devisett o this oiheruvisc
sitiful anti difficult mantipulation. Tbe'lutzlb.anti inside tube aire tîrned inl
tht rire adil they at securs'iy seaiei togeiher. The lampa are Ihent an-
aaîct. anti afier the projecting piece af tht insitit tube whicb bas served as

albaindt, bais becut oitht lhanaps are ren-dy for tht vacuumî puimps. Tie
nexi chiiag te bc donc %vibl the lanîps la tu cxlmaust ibeni. For Ibis purpose
îhey are aliachei by the sniall gl.îssi tubes befare menîîoîîtt ta cte ht îsphor.
ous cups. anti chose in curni arc attacheti ta the pumps anti the nuerctîry
turneti on. Tht niercury is allaaeti ta rua until a goati unecuin bas been
securel. then tht torrent is iurncti on ant i te carton filaments brairai ta a
duuit trdt. bcing gradually increaseti until about haîf thet ractai cantile power
cf tht laîîîp ms rctchcti. 1 henr cacha lamp bas to be trenitid inclmidually. mn
oarder ta 'aork oui any gaies or impunlics mn the carton, Tbis is dont by
placing -a sîrong niagnect ai tht lower eati of the carton ta prevent il front
urilting 'abile the torrent is sutitenly increaseti anti tht lighi r.iied ta great
brilliancy fora second or two. Mais is repexieti scerail tues. until the
niertury tube shows abat tht gaies b.%%c bren dissipateti by tht exiremely
bîgli lemptttre of tht filament. Tteîîaîgo i ae acnit.e
tht lasit Ietmsny stagts ibrougit whmîcb tht cartons cf aur inc-.ndesçcent
lampa pais. Il as only attessa,, îo seal off tht conaccting tube %vbich
leaves a smaîl top an the lanîp 'ahere tht hale lias been closeti up. Trhe
l p are te sockcteti anti testeti for tht volts requirnit ic eti

peierieicantie powetr. Thtc %'olîatgt is nuikei on the boîîom of the
fampai anti then it is rioîti> for shipaient.

Sanie cf)yau 'ail! ask ne dout. is ihere is net danger of tiestroying tht
filament 'ahile tirîving oui tht gasea? Weli, ihcrc a, il greal tare ms net
excrciseti. Tht test ia a severe anc anti only goîxl filaments 'vil! stand i.
If cwcu'cr. it stems a nrctssary cvil. Tht carboa filamenit la thteail essential
part of tht incandescent lamp., se impotant is it tliat the manaufacturers
have trid aimost tu'emy concevable substance. eisllimîg on tht productions of
tht aimeraI. tht animial anti tht vegetable kingdams.

Alîhougb niat gooti hair filaments arc madti. vegeinhît liber selmas ta be
the ast parftrablc substance for carbaanizatiaon. 'Mis pracesa ilthouqh
aist samrdly guardr'd t> tht différent manufacturers anti viry'mag vasily mn
dtiîl. is in general as falle'as Tht substance te be cambonizeti. ushether
paper. coitn or biaboo. is eut by a nmachine imita delitait stripa svhirh are
calletteti in saiaîl tndies auti beat seras ta lit in ",UU shapcti groaves in
graphitac plates. Thesc lxiced villa graîphite powtier. are placeti in large
Ihuî.ck Icati crucîbles. carctiully closei ranti heated inl a Siemns furac
taoan intense whbite hata. Afier coolinR tht crucibîts are opencti anti tht naw
tarbonizeti filamtents iaaldng like deicale 'aires, or ubreats of tel. are
removeti. Tht> arc no%% the curveti shape iet 'aicti thry 'vert beat
tbefore carbonizatien, but are qîmite citustic anti sirong. There arc variois
afier irtaînients, sucti as subiecig the tartans ta a plaîing proceis. or
Irting in a vaucuum wmîh hydrocurbon, etc. But as sait! before, tht dullfer-
et protesses to 'ahitti itet lilamnts are suljteteti. arc inite secrets, la
chenra lic the im riant distinctien of life anti eeanmy given ty lamps of
difltrent nianuf.cîurets.

Tht îstn:tie iatu=e of the differei types cf Incandescent tampa
'ahîcti are mn pracimal use naw, air' atturallindeîtitiiitely less striking chan
those intht arc lamp. Tht latter emploa amarcorlesseamplicaitdregu.
lating methaaism. andi the constructive detail ai ibis mechlanisun givt risc
tai an enarmous variciy af lampa. Tht incandescent lanîp which is fortua-
mtely restrnctet ta the use of an incandescent filament. placetlinjr an ex-
h.iuiti globe 'ahich tics net racq'ire an> regulating mtebanism, allews of
a tiuieremice only :

s-la itebhoce of tht raw magenta from 'abicit carton filaments arc matie.
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2-mn the trentnient of cthe raw miaternal before and lifter carbonlzation.
3-ln the iength of the filanient nti ils crow; section.
4-Iti the mnode of connccting the filament %vilîlac cheerrent caîductor. or

platinons stres respectively. sçhiei Join il Ko the fends.
5 -In the mort or leus perfaxi cxCîustion cftKIa laaîap hull). In considcr-

lng thause differenit points. we wisli Ko arrive nt a conclusion. not tchat co
particular type of existing isap as superior to nnother. but wlîat ar'e the
conditins ta be falled an crdcr to obtain an efficient incandesccnt lanis of
good durability.

Ail incandesceat lamsps traîla ctae exception or the Cailla anal Bernstein
lamps, employ a vegetabie fibre of sortie kanil as rtsw niateril for prepsanaîg
the filanment. Edison consiters the fibrous structuare cf b.snboo îtdvaîîttsm
couis for obtaaningai tough filanient cf lîgh, aiîcchaaîîcal resastance . %%hîie
WVeston on the rallier lianti subjects the cotton fibre Ko a îîrucess wfii'. esà
tirclv depraves st of lts structural cliaractei nuit transforis it intu anaoa phtons
cellulose, for whlîchlihe lakei tst cintras grent KouRlaness andl naeclaansî.l re-
sistance. WVe know chat excellent resuits have been olstaint'd watts boali
tiiese filamients. front whiîîli wue îiay safcly draw the conclusion clhat the
nature of the raw nmaternil ib of hlte cona.isuence as lonig as it as o! a thotr-
ouglaly hoîncgencouscha-raictcr. 'l'hoc:îrbon as epsed tb tsencsofdeletcra.
atis influences. thîch are the nmcre effectivetldieless colaercnt the filamaent. ntac
tei mentions the sliocks andl concussions to wtlich the lanips are subjccteal in
tmisnsporaion. Wc final that. accodinig ta clic tuasical îlîcry of' gses.
the last remnants cf ntmosphcric air, wlich arc. even an aile îîaost careful ex.
baustion. left in the laiîîp bulbs. are set into rapiti motion baiste intense
hient of the carbon ;anal thustlielatter as exposeal, sos ta say. te a ccaîtanaas
bombardlment. winîchi soon finals ut any wveak spots in lts textureaaîî bratags
about .a rupture cf the filamernt. Thers are otîtr influences at work lening
ct produce aile saisue result. narneiy: the disinlcgriaing efteet of the current
andalic higia eaperature ta whàcl the filanment as raiseal. anal whicii showv
tlaeniselves in tise projection of carbon paarticlcs on the intertor of the tamis
huit) (coiiimonly called lih biackcning ofthe laip baaib>.

lJndtr tlias hatal. vie have aise to consider a (.%ct observeti by Edlison.
nansely. A continuons cursent passing thrcuRla the carbon %vastes it slcre
mp;diy ois anc si chaan on the aliter. For expianatiôn cf this tact, W .
must assume a sort cf elcîroiytic process la a space wiiclà is tact absolute-
ly fret Front air, but oniy highly nutteiateal. If tbis observation is correct.
and wc have no reason for doubting its accuracy. il constatutes an addition-
ail renstin for the inmportance cf ctet uniforinity of the filament. %Ve have
further Kos cake Enta tonsideration the influence o! the eloc'tric calrrctat on the
structure of ste carbon filamuent : anal tchat suri an influence is exerciseal
lias bucn proveal by thc molecular changi cf a copper %vire through wliich
the currents cf an alteraaating machine have beens passècl for soote aime.
Flnally. the lsigher the sea'perature Ko which thc carlacas Es exposeti thc
sharter its durnbility. andl tic marc nsarkced the deicterioas cIeffti on a fila.
ment cf Enferior coniiactness anal uniformity. Hence thu condition cf mii
ating surface as ont of thc main factors in thc econonly Of tbe RIOav iamp.
andl the whoie areaiment subsequena Ko cnrboahaoi las for ils alla to endow
that surface with the highest possible radiating caapacity.

tiai quite reccrnîly it lias lamn the objeet cf faisai denilers tri procure
iong.lived lamps. thcreby reducing tht expense cf renevrals. hence being
betier able ta, conipete with ther illinainating agents. In order to procure
this durabile flnp thc filament sens made matîch mtonter aina in consequence
lewer in resistance. Il as fouina chat aithougli th=s lamps lasteai for sev-
eral thoutand heurs, thcy require considerahie curclut. therefore avere net
vcry econenieni. The alia cf lampai manaiîacturers ncwv bcamse ta obtain
chu grcatest number cf lampfs per horse'powcr. chat is tas get thc grentesa
namiontl cf liglat for ihe least expenditure cf energy. Té o cths tile fila.
ments store made longer ntdissaer. anal by theaftcr processoafcarbonization.
thc resistance w%-as considcrably rafse<i. Fnr these anal numercus Other
causes. ihediflerent iypcs of lampç range in efictency fi'cn tvonal ec-e as
10w as one anmi a hatf .ct six watts fier illtin.'ting candie-poss-er. or in
ctcher words one lamp wtill give chrme dtres as natch light as the cather for the
&une expendiKure of cnrrent. If ibais avas ail the data ta bc claKainad Kthc
probiens cf determining ilt best lamps ta bic tist avoula be a sinmple one.
But it is a weil.aastaislîedi fa-ct that an incandescent lamp maintaineti at a
constant voltage wll i nvaraabiy fait oIT in candle.power. This diminution
in brighiness is attended b y an Encrense in :hce ameunt cf cnergy
constimet per candle.power of liglia, the change being especially marked In
thc carlier portion cf thc flfe of the faispi. This i.henomcenon appeiars tel
take place an ail incandescent lamps cf site prescrnt day. anal iotre particu.-
larly in lamps cf high ecnomy.

These changes may bceascribedto tnt list hrce causes. ViL.. loss or
va-.cuum . increase cf rc-islince. duc e t iée disintegration of the filament,
andi finally thc dcposition cf the disintcgrated carbon upson the inner sur
face cf the lamp bulb.

Recelas clahorate tests go tri show tctat aithotagh a tranmp may commnence
with .a very higli cfficiency. siy nt two, waKKs per caindIe-powcr of liglia.
during the first tavo bundreti heurs tht iamp is likely ia decrecase uniformily
ta seven or eiglit candlc'pcwcr. tlîercby only having an efficiency cf frt or
six atsper lunsanatîng cantilc.pcwer. Afler aiais point. the falang.ofl En
candlc.p"wer anti efiTciency E net so marked, but continues until the car.
bon is at hast consuined. Tht falling off in enuite ploster is decidcaily un-
fair ta the constiuer. sehe Es cliargeti for Klit foul raKeti canle- of the hamp.
Nor Es it econonienis the iluminating compnny. svlia arc censumring asmucli. if not more currena than %seran thetrlamp avas burniing te ils full
brilliancy.

TalcinR ail fMrts inac considerntion it wouid scem. aecordîng Ka our judg-
ment. chat thet best lamp Io procure for station work as ont cf mnoter.iteiy
htgh economy. say cf about 3.1 Or 3.a2 watts per candlc.power cf failt.
Having selecteil our lamp. Et now rernains for uis to decide otaon the meoss
suceessfual way cf operating and talcing tare of ateri.

If is a wcll-known fact chatî the cfflcicncy cf an incandescent hamp in-
creases ver appreciably the more Et is forced. tbat is, the number cf wattis

ruieiper candie.power el liglit bcemes less tht gre.iter the voltage to
aicilEs subjecKed. Tt is alse well cntown abat on the other lianal filfe

diminishes vtry apidly the more a lampit Es thus foreei. As tht total cosi
cf the ligit Es increaseal b>' going 10 ciilier cf thause extremces. of' long 1û: and
poor efficiency On the ont handm. and gooti efficiency witli short flf on the
oKhcr. titre must be somse intt'rmcdiatc valut for thc life anal tht cflicicncy
wie avoulti give the mast ecernical rmutas. ccnsidhtnng both the test of
tht lasnp anal tht power reqoirtal. N'umerous dîflerent methotis have frora
trtac Ioime been suggestcd anal usird ta deserinse this peina with more or
lezs succes. B3ut thsey hive ail ipparently led on. ta beliete that a long flé
is a most desirablt feature. sa mucli se, that cxtrtma'lv long livtd lamps
wtcre cotasircd as grcat ichitevemenîs in tanin malcing. More recenily
tht tendent> lias licen ta Encrease the efiiefncy slightly andi ta diminisi tht
flfe. Put it spears; now front tht ver> inîcrrshang deductiens cf Mr.
O'Kcenan chat tht most cconomic.il point. consiaiering ail tht factors in-
valveal. is vr>' mairrially difl'em'n' frons wvias wis grrncraally suppozeti. nal
chat Et Es in fact cheaper ta replace olal lamps wviti newv ocs alr a fc'w han-
dreti heurs. arather chans ta continue tn bum thc aid one. lie shows chat
tisere is a point in tht life c ct maltecf lamps at whici !twaili pay best ta

break the lanîps. 'l'O titis point hoe gîtes the iaîîîroîîraate statuei o! " thet
sntsiliing point. "

W'lietlier yota ac?.ept tiiese sialeattent. S~ net. ]liait) reîiew.ils is an implirt
ant Kteats ln the expenses o! Ian îlltîîîiiaiting station anti mitnnts Io t0naaiiaer-
alille. even ait sait %II isolateti plants. 1K as tlîereforc ta quaestion of nioseaaeîtous
imlportance' Ko bc nulie to ulecada %vital kinit o! ut uts are besi te use 4111î1 wlat
as the best avay te mansage cltenit. $a as te secure t le ittuat sastasf.ctory resilts
net only an regard Ko aile finacial interests cf tile illutnintîtiaig caiialvaIny. but
also chat the publie aîîay et tute uast alise for tîteir noe)e..

lin'îag devîilemi aplf. h lx-si haap tu 41.c. alter giviltg daecoî.'rta
Ko tit saielus data stipsiet ly daflercit iiaîiufatcturers. aIl or %% hliti %hlould
bc receiveil %villa the grcatest o! caution. the next tlaang te obttiîs as tala
absolutel>' steady current. A% îreciscly eve ot Otelatial is ceicf asite iîîost
esseittial reataasates for obaiaaaitg aîy !sort o! stasfaetory resialts %villa itctaî-
alescent l.1îaaps. 1K as aastongsing Iots flatte attentiona is psald tu titas diilfui
ant féeature cf incatititscent liglitang. lests vilaci ave hase sîaae ..cntCe
us thiat tliereare few stations aas, Cainadla whaclt can bonst cfa poiential stlich
(tocs aloi vatry froia five te ifleras volas etiher sie of wlaat il as sup oseah Ko
bc clacrateci ;it. A taise of damec volts ai a liaantired volt lha til realice
aile tlc one.faalf. Tis change as rituelsaliure aaaarca.'ait tmi ls or! lutter
volaiges. Il is a >tonder tattinîîs laK li ai!as lonîg as ltey (Io. subjtctti
as aîaost of chers are te, sucli a ramage of lsoicinhal v.aryîiig; an aaiauy cases
(roin ane fîanîfre t 1ac litandrea andf tsaeCnty volts. We avoti il aaosK talt
îahatacally reconineni ctl a satin bcs dhcaaledian tvcry largo pulanit or siaitior.
toalt atil e pressure antimitors atndt regulate %ht cuiront accordaagly.
tUsa tchat aile station bo prceaaheah %%-lits a gooti portale volt laîcter. su thiat
athe potent.al îîîay lie knoavn al .. flerciii ptoints. If ilias rtegtsl.attoaas are
saractly anti îronapîily carrieti otat. ahere stotîlt lie far fewer coniîîlaaats.aboui
incanditescent ianips.

Tihais brandi cf the electric indaastry is launchianz out into nev chlandîcs.
anti even nose plays an imaportant part an slto service o! attan. tact only an
aiiaesticaspieres b ut aIse En the scicattifie antalter uisefail haut.suits cf fle.
Latnips cans ho hall front ta fracaiton oap Io sccoraI litinitrcti candie-poaver.
varying an site. shape. color anti etracaency. Nes chat se have the Rats
regulating socicet by vhicla aile liglît can ho, turatiet tal or down avithotat waste
cf current. the incandescent laglat is in cvcry svay saîperioar anti lias ever>'
ativantage offereti b>' n> cacher illuaaîîn.atng agent scîthout aliEr disaulvan.
K ags, ticets. anal ampuratiesç. àiay at net tîterefore conclude siai aIl1
justice anal honesty chat the inctandescenat laîstî is destanset te bc thu lagit cf
tht fututre?

DISCUSSION.

The Presîclent :As a mnatter cf' istry, 1 do net 1kncw vhcthser
if Es universaly, or een wcliI.nossn, that Toronto is about ont
of the tlic f'rst places where at practical incandescent iamp svas
constructcd. Sonte ycars ago, 1 thlilk attfie fisse the orig4inal
Gramme nmachine is îmales ilicre sens onc im)portc], and senste
incandescent ianaps alle litre andl operatcd on thatt aachine.
'rhere ivas a patent taiken eut fer tîtese Iaips at tlit time, wiaiclt
ante.dated .al1 thîe present incandcescent larapl patents on titis side,
t5'Cf Edisoli's, but tîtere 'vas one littie dcf'ect in it. la nsalziag
otat tile specification fter the paient, tise genleain aho gel cil
these laimps gat on ail riglît utia he get lais catrboas filament
comapiete aind ]lis s'acutim. If soane case had couste aiong anal
hit haimi on the head as-ith a cltub ss'ien lie got that fair, lac %sould
have been tht iassentor. Buta unforttin.ttely. after lie get lais
globe cnîpîy hie filleti it aig.in svith soîssething tise, stvia tomne
gas or hydra'carbons oif courase anak-ing il entircly différent fraons
ail tht patents cf' tht present day. 1 thîînk chat îasust hias' been
stme tlancs in tht year 1874.

Mr. Neilson Ihappen te reassember tht claie particuiarly,
Mar. Presiclent, because 1 svas a stockholdcr in fict Coampany in
whici Mr. Fsaller macde lais exoteriment t. We taficrv.trds stouncl
up %veh fifteen cents on thc dollar, andl that is, tiitreforc, streng-
iy impresseal on my mmnd. (Latîghter.)

Tht Presîclent : 1îhink, the menîbers wiii final shen tlaey a-t-
alyze this very ciever papc'r, wsisen if is put in primait, chaSt if is a
mest s'aluabie addition te flie literature of the science.

Mr. Neilson tsos'td, seconclec by Mr'. 'Thomson, chat tht
tanks of flisc Association be tendereal MNr. Biack for his very
able anal infertsting paper. Carrital.

AMENDSKENTS TO CONSTITUTION AND 13Y-LAWS.

Tic Presiderit : 1 vili nov. ss for expressions of opinion on
tie questaon I piaceal befote yeu ycsferclay as te the advisabii-
if> cf fornting sttb-stctions cf tht Association, sinsply as a guide
to anm, cemmitîc tcsat aa be appoincci svith «a vie to farmta.
lafing changes of tie constituion te be laid before flie next
Convenation.

NMr. McFarlane :My owsn present vis'of the asatter is, fiait
1 think the Association is toc smail ycî te brandi off' in chat di-
rection, mort espcciahly sas as- e scau, so fara to have gai aiong
a'crv ss'eli avithout it. \Vtre it necessary le branch off on any
anc subjeci, sick, fer instance, as tht economny cf fuel, a coin-
milte can bc appoinîcal on that, f0 repart 10 lthe Association,
anchiose stho oe not wish te spcak, on it seull bas ver>' glaci te
listens te sehat is said.

Tie Prtsileat :Thte iclea chocs asot scau te obtain an over-
wlsiîîiinig nunuber of suýppo:rters, se 1 prcstaine if as *as as weil
10 let it sidce. A question tîsat mttst h>e discausseal, lhcss'les'er, is
flth finie antd place cf the next ineeting ofthte Association.

'Mr. Taylor . In regard to suhciividing, it scelas te anchat if
a quiestion causse up ait a gercerai meting -.slici circtly .applied
te rentral station asork, iK shoildci le îd uapoin uni> by censtral
station mets. It strtack nse tisat tht propeseci plan st-as a goocl
one, a nal i do not sec tchat ilut a'tiînterfèec %vilthte generai1
scrkiusg cf' lise Association at ail.

'rite I>rcsicieat .1 isope fiacre is no iîaisconccpfion as to tht
ideca. Omnt or taso secmn te ina' tise idea tuat sa'e are proposing
te st:bdividei flic Association ; ciat is net thec idca, irc liaie got
along se isai-soniotisiy togetier tliant tisat is tht laisi îiing i
wouki like to sec dont. Tie proposai is sinspiy te appoint corn-
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iîîittecrr, nr %blisfti01ti ah qurst lti j,.irtî u iti) tlilitr.tini
ilng ta ai>) ont: braîn, Il ai %tC r> siluithi, .1s 1 ba.î ;ncsc.r.>
the miatifer thai is (lotie bv dtlî Toronîto Bioardl of Tr.îde. la ks

dmvmdtcd 103( sei:ti(ti, iiercly ini tile siae <if conîîîittecs, ta
wVhch are referred aniy i) rticular buisinîess ilit Cotîceris tItat
sect4i11 ;clgilî But lierlia )s ail1 tîat wuaîld be liccessary %vîîlîl
lic tii have il untlersn<iil t tat oujc~<f tliat chlaravter wiuld he

=iI refèrredl 1<> ( niiîiiiees frot the branci ïitcrcbîedl *. ce
ltSive ioitigiittee% îhetiiîîelyv appuiînîcd, represt a ing cadi

îraticl (Ir the AssnCri.iioî, <ir, i( it i5 ahliglit is Cli, t he m,îttr
cati hi lvfi iult as il Us'.

M.hr. V'ule i agrce vitli Mr NIF.Irl;ttie, tiat vve have tint
yt rcaçltild the piou33 sehiere ive cati divide. %V'c are geititîg

alotîig very nikcly, andu 1 t hink, i n (lie tuyau tiie, sic hall liciter
tcavv iiiinigs asi tliey ire ; si-e vvaîs to lic a littie Strongcr its nut
Ibcrs l'îrst.

ca1t. Carter : tlliîik tlie sîtbjcct is îlot giveui Ille attention
of sihiieli it is desers iiîg. 1 tlîitk tiiere are îîîctibeîs litre, like niy*
self, si-i re a lutile afraid in s;>eak ; athecy cati tai k aîîiotg t lîciii-
selv es, anîd ititerest tlîetîseives in ii, but tiîev doiî't like te get ni)
litre anîd setîtilate tliir 1-cs i l ilat iiais a vcry imiportat
quiestijon, alalnuigli 1 v. ottil îlot for oile mîontîent pu it ini stîci a
way abat tilt iterests of ite clectric i-litu peoe, it( teltpiiotie
people andlthe telegrapîh people sionhil bc se ercu li a;ilI ; sic

ogiai aretîaiti as aile Association,. as- sie -ire at lirescnt, andl
sit litre andii lisaci ta cadi otlicr's s 1s s likc ti sit licre and
listeti (0 the pa Ilj 0 1pt i ~apiig <jr acleluhînttng- Ila
grcat lhasare Ini ltsteliîng to tlielîî but stili, as lias beets Sîtg-

gecl, thitee tîîay lic Stîbjecis atat are of dirct ittrest ta cec-
tric liiit mien, teiegrali meni (Ir aecpiiote ment, lut sinuild tîcît
lic of nereNa eiiotigil to otiier tîîcîîlbnrso i t Associationi en-
gageul iliffcrcttly. I (Io nlut tiuk it %vot](] lit aI initerfère wvitii
the ltarinicis v. orkttîg of ite AXsbo< tatiiht as ai sshoue, if iin
cases oif Oint kitîciv wcilad coliiittteus vilicli coulul lc Called ta.
gealier foîr ai lnuîr lutritig dt iecting, an cliscttss aitiong thicîii-
selves ail> liartictiar question snlCly, atTec. ing tilîcir ONwII lartîcti-
lar uiteresi, atnd iin vvhicl <tier branîchîes are tfot ait ail interest-
cd. 1 tlitk it is sscil Ioi have titis subjcî tiîoroltgiîly Weill vet-
îihated, lieraîtse 1 kniw ilîcre are aliose tn %vlin 1 have spoketi
lîrivately silu h> (Io ît ledi lîke gctaiîîg nip and speaking ou1 the

.t. Fisk . i atî ni itrestcd ini alis. 1 thinîk the cetral
staîtin itîi n en îrc i (o111 lctetit tn dIca1 v.ith a1 (fuestun relut tig
ta ceiird station hbusiess tit the A'ssociationi as a wliole is. 1
tiîink i sîcild lic a gnuid tiig ta have cadi miiîtîhr regustcrcd
in saîie iî;rti utl.i sectioni, and l ime c dl itu s .îffcctitîg aliat
;îarai<tul.r bec.tin rcfe!rrcd to alîctil. 1, for ont, seoith luke a sec
tliat.

M r. Artîîstrotig . We iîa% e ail lîcard thc sayiiig,."Firsa catchî
votir liarc. tîtet Cook it." l scitîs a uIl, iili itIstanlce, se
lias-e irst ta catchi our cetal statiuon mien, nfiwlaoinive liavc tnot
tînutgli ; it objects oif titis Associatin arc untdoubtcdly miort

ini tieir ilitcresth tiian ini iliose oi the tîatiiacîuriiîg aîid stiîiîly
coitî1ltics; atic, in order an get the Associatini sprcad generatl>
alîniugli thie. coutitrv, it ss-ould lic %viser tit a ek it b>' $Cp-
aratiuit a li reset ' e mtîas use cvery iîcans, inclttditg thc
assistanîce of teleho~lnc anîd tclcgrali ment, tii sîîread a kilo%--
hcdIge oif its objects tlîrotigli tite coutntry, atic if sic stat ta divide
lnis. il isili c.ertaitily ilcfcat dit nhjijs v. liiti the Association

lias ini vicie. \V'c îîîust ltatg t<gealiîr for stretlitl likt a1 butidie
or stickS.

MIr. Breitîtuhi: Cenitral stationi interesis are a separate in-
tere.st, wheccîs the teteithiouse anîd tetc.gra11111 utteres;S are iliatters
rclîrcseititîg the %vitalie Associaîtion. I agree %vith NIr. Anti'
strnîîg, but 1 aiik the iden of alîjîitiitg a cniîîtnitcec on centrai1
statiuon ssiîrk, ini titeir itittresI, %vnulu be auisisahîle.

Mir. Netisîtu . AI dit tirba ititig of the Associaiiu, I fnre-
s.îsv titis clifficulte wnould arise. As long as sve arc :îi Associa-
lion <of dct taiu'.iîts, iuîcaitîg t<î ei.i.g stemb on clectni'. sub-
ject% oul>, lite is udt td iiîet t ieccssityt foîr ail> subdivision
i aîîv kiîîd. Ilist sh yîwi itîtroîhice ssiaI igl;t teni fijian.

cial aspects of afl'airs, diect it mtigit bc eil 30 have tiiese
sectiuons. Buta alîcti tie dtrnfcty conties mIn, thai a sectiotn, sîcli
as thicecctrmc ltgi:a secticot, tîigit bîng ii IL recoîniiendatton

Sudi, fcor îîîsîaîîcc, as mias îîîns-cd ai the lasa iîîîcaîng, of staîl-
cl.îrdizig Ilte c.uuient for aî iaiitp) scli, nton, tt sl1hi u
seî titOcn i be fonîîed, li: dt otpinioiîni iat s>ctitî, atnd
îlot oif tuie Assîîî î.uîiuît as a silole. If abat is donci, 1 sec no oh-
jectîin ssltateN en tii linving ail Elecctric Light andul h>nsser Section.
lint the nlivr keparatitciits cati gea aluiing ivitloutanyaliing ofthe
kiîd. i s-ouid sanuungl)' abject a!) lavinig -lty tesolutioti of titis

sectin brougt ini as dic opîinionî ni tc ttseuîibers as a
%vltu i tail îîanh.cuar suibjeca.

mr. G.Black . 1 think seliere a qjuestin anses on a saîbîcct
nehatiîg pîtrcly to the aelelîhlnc, the aelcgraph or the ricc-
tric liglia sectiotn, recquiitlg a clecision, that otily inflfbers of
that section should uicide upon abat question. la %sas po'inicd
uit in the course of discus-ion mut Ilatiniltan, atat Iclcphn tîsen

senuld flot probably like lec cicctnic liguat men ta decide tijon
ilicir sysatlni of vvriug. A telciilone ulsan, whilc conspeacot
cnnugi ta (Io lits owfl ssmnmng timitht tnot tndcrstatîd sufficiently
wvel îlota (lu cîiLi.. liglia îning. Wicren the bubjec is i)urel>

~e.inuit slîould bc soted on otîls b> tîsenîbers of abat scî.tmon
of dtli .ssûouattàon. \Vc li.%sc no%nu .1 I'.c,.tiite -ttspobcd of
ne1mresentaa'ves flou% ait branches, aîid il tlsyctnadeîespr

a suibjcî, thîc t c tue titeinbers oftht <tpanrnent only dctd,
%% hile ini gencrali suibjecîs tuie cctisi shtild betabat of the
vit oie Associatin.

INr. A. A. %Vrigt : As a central station main, 1(Io îlot fcar
iii> fricoîls of' dte iclegraîlîl ati( aeleuhione fraîernity would don
an>'tlîiug ta itterfere vvith ius set y serioltsly la îîîay bc adlsis-
aîbte, sien the aite Coules, or wliet the di fiicatlty arises, tu have
a conîiîîec apîintcd Io look lifter central sttin svork. liat,

4suflicietit for flic dmty is ih'e cvii tercof," (latigliter), itîc i
tiiink it wsiil bie tiuîme eno>.ghi 30 culcottter dte uliff'tculty s%-lien it
arises.

IThc President :'l'lie idea is flot at ahh, as I have alrcady said,
to divicle dte Assoncmatioîi. la ss'otihd bejust as Mr. Bliack snys,
iit thînse vhio are particuhar>' inteitec iin a question flot mci-

fecting die otîter tîeusîbers of the Association ss-ould be (lie only
oailes to svote out tîat qaiestiots. Lea tiimbers register in any
section dtî, cîtoose, ini wshiclit alîy arc doiuig business. Mhieni,
Mitett a îuireiy sectional quiestioni contes tilt they vote on it. 1
<ho tînt îiiî atîyonc uproposes titat this Association bc dlivided
up, asnd one part to fliccit t on tiie anîd attoater at saîie otlier

aiitic- --un ont enacriains ail> such iîlca sas thtat. 1 titinei i s
sitti 1ly ini orcler ta simiplify mîatters, tlîat ini certain questions ai-
fcctîîîg oaîly a certain bratscl of the tîiîbcrs of the Associations
thîaî oîîly those silo am~ itrestccl in sîcit quiestionîs shal vonte
tillôt thetti. In any ifatter oi busitness poliey, for instanîce,
wlîiciî coîîccrîed soutîe onie section alone, it si'oohd Itarcly bc fair

ta the tietishers of itat section, if nîîcîîbers frot cther sections
sitouthh, by alîcir prcpndcratittg votes, cicicat dte objecîs of lînse
bclonging to abat brancut. As sve cain bring in no resoît ion
nous, titis is siflply a sort of ventilation of the idea, to gel it ini
shape un casc any action shîoold bc fotîîîd îîeccssary lit it proper
tile, andu it can casi iy nnsv bc jiostponcd amintithat tittie, or ut.'til
dte Execuaise secs fit to britîg in a recotîmendation, or a coin-
tittc is alipointecc on ithe original constituain.

Mr. Wickets : 1 tuîink titis Associatinn (fos flot nt pr'scent
tîecd auîythiing o! tîtat kind If any trouble shîouid arise, it .gh

bce uccîl to apîpoina a coiîisitace ofthe meniîbers spcciaily inîter-
esteci to deal uviali that paricimur question. Noîs', if ynu go on
anîd appoint, say a stansdinîg conimitic ini cadi brandli, as it
svere, it isili hiave an effci sshicii I ilink is hardly desirable, be-
cause thiat standing conflînialc couid flot do anyaiîing ssitîot
tîîeeting. That wîouid be sreil enotigli in thie case of a body' like
îlic Troronîto Bioard of 'Iradc, tic îtaioriay of thte mîetibers ni
silich resiahe in Toronto, anI whlici can get a sectional meeting
at :uny titîle seithtout difficulty. Bot nur tiienibets are scattereci
ail oser the country, atnd if sic atteipa to create standing con-
mîittces in cadli section ni the svork tn liîc îî':y spokecn oi, thcy
seull rcally flot be ni ;my pracaical use, unless ahey can coîne to-
gealuer, -tîd it is îarhy ta bc expectcd tOiat they, viiiiîcet to-
getîter as sectinnal cotîiiiîcs, and ahen cotie ta the Conven-
tin ahsn.-ia isotld take ton tluncuh titîsc-und it ssilh certainhy, to
in> tîind, detraca frnt te iflacuest ni tue Convention if anything
of abat kind is countenauîccd. 1 tiîink if alîcre is any reai diffi-
cuiay ini anv brandi, ithat ssants settig, it ssiil be soon cnough
sihuca t appears an appoint a comrnitice.

MSr. Fisk I ledl sonsievliat sarong upon ahîis question. Sup-
psose ditle îstion canîc op sîlîcater ut ii'as beater ta use one flmî-
cîrcul volts or five hiunieid volts povver in tranîsmission, %vould
it flot bc better ta relier iluat ta a coimittee conîposcd cnîirely
ni cetntral station mieni

MIr. Catîspbeli : I o not alîitk: tîtere is any tîccessit' rit thie
pîresenit uie it al. Rcgarding thte questin our fri-cnd luas just
spoken of it uiakes a big diffécrence, as faur as indcuîction is con-
ccrncd, sehectlter ou juinîp acrnss a telegraph svire seith one Itun-
clrcd or fiee lutidrcd volts. 1 alîink it is better ta ]t the
Associatioui stay as it is nosi'.

?ulr. INlcFanlanc : You havec spoketi of the clcccric light, the
telelhîne ansd dite achegrapli mîen, bot )-ou hîas'c fa ona the sop-
lily iin I suppose sehien you seant to cliscaîss svire ia ssould be
beater ta apipnt a cotiîîîîiaacc on seire, and if dynîamîos, appoint
a coniutîtte oui d> tanîns, ta telditt cecctnic ligt nmen sehat to
get. (Laughacer.)

Mnr. Tatylor : Mn. NMcFanlanc ssas %%rang in saying the ecectnkc
sopply tîsen isc uot hîcard irotî, but I did flot spcak: hecatîse of
anytlîing I expect ta gel in thie wa:y ni supplies, it seas because ni
the diffîculty sviili I sase aurose lit on gcncrah îsscetings. 1 do
flot suppose the supply men seould hlave anything ta corne be-
fore tlucun utîless it sems sîhat 'Mr. Sadien spolie about last nught,

tuc bela slipping. (L-auughiten.) I t'iink %ehere a question is
brouizha op dincctly iteresaing cýeitral station men, it shoohd
ouîly be s'otcd opous by central station mien.

MnI. 'McEarlane : 1 seas flot saying that the supply men had
tnet been hte.'ud iront, but 1 sias spcaking ni thei as anc section
ni thte nîeuîîbcrs of silich the Association is composed.

Mie President :I unî s'eny sscli satis'ucd irons the expiessions
oi opinion tai hiave becti elicited, tuait aIl airc satisficd ta het
sîcIl enougii ahone,» andi aiten si-Iat I has'c heard 1 an inclincd
ta fas'or uhant issîîsef

AIÀ'-RtkOON SE-S3ON.
At ass' o'clock the meetinsg iaving been called ta order by thie

l>residcuia, paliers seere resiîectisely rnad hy Mr. Rosebaugli, ofthe
S-cîtool of Science, ouIl bpeed I.nusarol ";and by Mn. Brcîfliaupt,
ni liruts, on Il Irobabilties as a ate buccess of Distriution of
Iloser ait-ionstder.-blc Distances by Higus Tension Lorrents ni
Electricits'."
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L;.Lk of spitec lhm, miade îî socie%5.trj tu dcfter lmbiti.tîîîîîn of
tiiese J'aipet- Utitl îlie (li"sluis(iiS 11:1 l tuI)h .1 misci>~queil
Issue.

Th'ie I'rc-;Idcî : llie On1>. business now rcmlamîîtg is, W de.
cadc u1pon the lime and place of the ttext ilîecmng. Sîîgge:tîoîts
will now bc ili order.

lThe Sbecretary- i iuk the i dusîrial Exhibition Association
exprcssedl a wîsi ua flint e ncxt conventilîot iuild bc lteld i Tor.
unît> sîiuianeuusiv iîththc Indusîrmal Exhitionîa, and il was
tlteir desire tha i te Associat ion shouid encîtevor to ltold sorie
Land of an electrîcai exhilbition In conliteci ion it 1 th i ndlîstrîal
i think titat as as far as tire nittîer lias gone.

M rl. Sintih :At te last convention il wtas ciiscussed, withot
anytiiîg beînig dcfaniîciy seîîicd. l'ie %vislt %vas eXp)res.seCi by
lthe 1 itîlusîrial Associatint that tee sîtoulîl incclt J*Ioroitn, antd

Iave ani cicîrical exhiibitiont, antu il n'as (licn thioîighi nve n'itild
be able 10 dIo il. Siice ten we ha:ve inîformation wltiçl wotuld
rallter discoîîragc lthe idea. At flice saisie lime, wiîlioîi wkiimtg
to appear intenseiy sclfili, for rmasons prclly wel kitown, 1
n'uld iive îîat îthe next contventiont b blli it I*orolo, dîiriiig
te iîtoitl of Seîtleittber, iî a date to bc fixed b>' the 1Exectte.

M r. Titoitsot: imove, ilt aitienditient, that il bo iteld inU
Montreal.

Mr. Carrol :i second flic mitton.
Mr. Starr : Mr. i>rcsident, 1 wouild iikc bo second the mtion

or Mir. Sithi, ltat lte next convention bc ield It *IForoitt. 1
tink s n'as Vencrall>' undcrstond antong lthe iibers tltat flie
next conventint tas lu be bteli lt *I*oronîo, and flit flie Induîs-
triai Exhibitint people %voului co.oper.îîe nvith it us mnmakmg ait1
exhtibition licie. As a cprecnlaîive of intîreal, i ina>' saj
îiîaî we slinould ho inost htappy bo sec the conventionî tere, anc,

speaC. t « o itself, i would dIo evcryîhîng I possibly couild, anud
It'"in att>' co an woîîui aiso dIo everytiig to itake the visit

l;u Monircai iticasaîti %Ve have a prcîîy good repulalion itow,
t rougit the National lEIectric Association, wiiclt visited uis a
year ago, but ne htave Itardît' golf over Iiat y-et (laugitter). We
vait about tlirce or six ittonîtlis' grace afler t ic xt convention
10 gel jîtto a positin to1 enltertain lte Canadian Associaîtin.
Wlc do ot waiîl 10 uiîdcrtake il îîniess wue cart dIo il thorougltly.

i'critaîs Mi r. Cat-roll Cats speak better on tat subjecî lisait I cap.
\e wvoîîlc prefer tiîe nexl convtention o be ielci iii Moitreai lis

the *spring, or uirng flic winlcr, sa>', a )-Car fronit itow. 1 itere-
fore îlîiîtk1 wihi support te next convention bcing lîici ini 'l'or-
0h10), and flie nrie afler îtaî in NIonîreal.

Mir. A. A. WVrîghî NI igit I bc ailowed one word, with re-
fecice to the lime. Most of1 tue centrai station ciie front te
sitiailer towns, iike myself, -are cngaged in sortie oîter busintess

as t'i,:id our trade beîîtg a rural onc, itert arc certain sea-sons of tire ycar wlici wc arc bîisv anud oîtcrs wlicn wc arc nol.
Septciber is Our busiest lutne, for lte farîtters arc ien îtroti
te iiarvcsî, andi begiiî to mîarket ilteir graini, and tradesîtten
whose business is cointîtcd willi farîners diteu htave Ibc h i
hionte. If voit iieid il iii coitoccîlon nitt îte Exhitionu ait Tor-
nto or MotraI suîppose ),oî canît change tiîe dates, but if

il couici coîivcnientiy bc ari-angcuI car>' in îte ioîthi of Septeun-
ber, I îiit il 'vouici ccrîaiil). »C a greal accommîtodationt1 i those
central stationt mten "hio live iii ruîral districts, andi not ittaize aiîy
différence 10 tose ini lte cîîy.

'i'iic l>rcsicicnt 'l'lie I istsri Exiuibiîion is belli ver>' cari>'
in Sepîcîtîber, andi 1 htave no dnubt il wvouid ibc a factor it liep.
iiîg lu iiake il a sîîccess.

MNr. Siiît's miotion N'as carniec, îiîaî tte itext conventijont lc
itelu iii Tioronto, at a tlie 10 bc appointed b' lthe Executive
Contittc.

ÎMr. Sîarr :Ini expiattation of ni>' liaî'îng sccoiîded Mr.
Sinihs miotion, 1 iitay say that ne do ot vautt lime lc cu ont-
vention in 'Monîreai iîîi ive are in a position îo f'aîingiy enter-
tain te Association. As i said, tvc ]lave ot (fuile got ot er lte
last conventioni %e liad tiiere.

M r. Sith: Spcakiîtg for tiîe WVestern itîcaiters, tee are
flnxions t0 give 'iontreai a îurn, aind wiîcî lthe conîvention gocs
lucre wu ivant t0 ittake il onte of the besî 'ce htave cî'er lid.

Mir. A. A. \Vrigiîî 1 wouid îke 10 tiîanl those "hoti piaccd-
titis initiutionî at our disposai. I clid îîoî k-now liaî we iîad
sucit a one hiere, or, froiti patriotic moîtives, 1 wotiid nul hiave
seint si sonrt 10 Monîrcail (iaugiiîcr and citeers.) If there is ani
educationai centre in Canada il is *'oronto; il is lte inteilcîîal
Capital, and I tcant ta upitoid it. iiowever, whioiti are vve 10
ti ank?

pie Sccrctart': lie Facuiîy of tite Scitool of Practical
Science.

MIr. \V'rigitt :TMin i have pleasure in aîtoving ditt ilie re-
ceive otîr tiîanks for the tise of titis hall, and tiîc coirîesy lue>t
]tave sliewn in atîcîîding our mnelings itere.

Mr. Starr secoîtîlei flie mtotion and il icas carried.
Prof. Galbraith i aîtt sure MNr. UVright's kind rernarks are

Itightit app)rcci.iîcd by the Facty ami myseif ; andi 'ce shall have
greal picastire in secing y'ot itere at somte fture litme. 0f
course yots know, NIr. >resideît, tha titis buîildinîg is itder tue
coîtrol of the Ontario (tovcrniiîenî, and wlencter wc 'vain 10
lltac il. ii an)> %%-a) clicrted frot ils ordinary tise ive ]ta% 10 ai).
piy to the gotersiment for perotission. But 1 h.ttitever yet
knoun taI i>einssion tuobe recfused(. 'te N\inister of Edut..u-
lion btas aiîvays agrced with mie in fécliiîg ltaI wlitever titis il%-

At lul îî i i tn 't î tt kn oti.i> f tue pigtufesinîts 'aith
n i it Il mtit n àar. , il lie,% i Il li. duat atil uîly an ieu i i :u,,
btîut otr on si. i (Io atl îiîît >*til Lave iltii'tIl t liaîk ta' for.

i o teperiîaps otîr friend wil isenti litk aext liii litre.
(..tlt. Caîrter . \totiild il suit le piser oit on piarI lu t eîdel

ur î titks lu il loti. M r. la.rt ut, flic .tt ti g N ti'trf i :mta-
lin, aS %teli as In the Facilty.

'lie i residezîl . 1 ti îîk tut exp em'imtg oiu obilig. at lu lte
F"acîuiî 1 tuat i., iifiti.

l'a1 tia lb.tiraîith . 1 nu ,til*'ggebl Iila (lie nuo bc tupjai lu-
geliier ; i noîld lirefer if ai> mitoni an îtatdeiaî int e M i uîter
of Edmt loit ',it<tiid lin uiided.

.'ue mton, auieiîded b% .ddiitg lue Niitler of Etitîcahint,
%vas carried.

'lil ît,tuks of lthe .\ssutitioi nurk ta. . i tet-itt tdhe press of
rtromito, for tue efficientî itaitîer it nitic the liiiiad rcpted

Ile >oceeiigs.
1.1lej> coitt îiuî thiie adjoiteci.

C. A. S. E. NO. 7 ORGANIZED AT OTTAWA.

EditorEa.seRlcAa.Oî'iW,%, Jaît. 30111, 1893.
SIR, -- iieranks of flie C. A. S. E. ivere reiitforccd oitvcl

îîcsday, Jant. i8Sth, b' the orgaîtizatcta of Ottan NO. 7 teiti a
chtarter Ineuîber slip of 32. Mr. E-lkiits, Presideitt of flic Execui-
live, hll for soitte tinte i)revioiis beuî ini commtuîînicationî witt M r.
F. Robent, engineer Rutssell ilouse, teitit a vicw 10 -slablisiig
ati association liere. 'l'o tlic intcrest takeat in tie mnalter by titis
genfleinait, Wlto iitterven'cd fli ecngiîters oa1the subjeî:t, aaîd

calcu a pnpi'r ieetiatg lu ciisctîss tite inttater, flie oqa il-
zLioit of a large înul îibefai associationt in Ottawa is (uIl. Aller

an expianation by liro. Ediîs of tc objccts of (lic association,
the folliviitg ofl'acers ivere iîîiîiaîed, eiectcd andc iiîsiallcd

Ilresiticnt, J.A. Tithoitpsoît ; Vice-presideait, J. B3. Seguinî; TIreats-
tirer, J. Cowan ; Rec. Sec., J. Laîotir ; Fiaaciai Sec., F. Robert;
Conductor, A. Gatil ; I)oorkecper, C. Scltoieiui.

A coittiiiiiîeu vas appoiited 10 scîire a sîîitabie place of
mteetintg

UndCe rthe itcad of " Gooci of tue Order» itro. 1Ed(kiis.tcidlress-
cd lthe iîieeting.

A vote of tîaatks n'as teiîdered 10 hit aand aiso 10 iiro. F.
Robent for rte ialtcn's perset'ering n'ork in bringitg the cîgiaters
of Ottawta logclther.

Ottan'a NO. 7 is coatposed Ofgo00d practirai iteit nio recog-
itize te sîeed of oiganizatioîî antd tire g.ooci resîîils nticit mtust
accrue frot il. 'l'le Ofl'acers 'ire of the igit type ani wiîiî J. Il.
lThoitpson, Citief Engincer Pinating Buîreau ia te tiaroitle, ne
look forward ta a ver>' sticz:essfui year. '111 EiE''acî. N EWS
shaltl itear frot us non' an ieu lîî.

O'u'u'.xw'.î NO. 7.

SPARKS.
A $2;,ooo ciectrie plant lias lien pîulî.hî,t by the 1 omi of Yarmoiuthi
N.S.
A --ou lîglî itncandescent plant as heîing ia.ll±d ly Mtessrs. Vi'îi. Kellcy

& Soit, au lilythe, Ont.
A m0 tirse powcer cicîrie atoor lins t.'cî inaîli hy Mdcssis. P'arker&

Co., COPpeCrsllaiiiis. T1orontîo.
Elias Vernon anhd ltcjikiaîit 'cTtmple, of HIamilton. Ont.. nerec recesitîly

granied .t patenti oit a device for sîarting cars.
A i.oop liglit dynanto, and plant lias rccatly becai iin.illtd hy îthe Molic-

ton Gas and Elecînie Coampany. Moncton. N. B3.
A 7'oo iighî dynanmo is bcbng installcd by the V'ictohia Elecîric Comtpany.

.i1 Lindsay, Ont..* ami. it 200 light dynamto by t1k' Brantforud 1i.*Iîrit, Ligiai
Colitpany.t

Mesirs. Paîterson & Corbin. of St. <...tharaaîes. hmiatl coîilract tu supuly
36 c.îrsfor the Niagîra Fails Elcetric Raui'tay. and .4 cars for th Si. C'aîlaar.
anses Eliccn Raiiway.

WVilliani Gies, a dynamo attendantt in Rite Hanmilton Electrie Liplît.tnd
t>0oner Company*s Igocr htomae. rccntty rcccived t severe clectric shock.
wich rendered Iîint for a tinte tanconscious.

Dîîting the first ilirce monîlîs o! the opicratîort ol îiae larutoull. N. b..
Ilcîric Sîrect Raatway. there tn.rc cairricci witii oniy ltao cars runntng.

58.325 passengerb. The cars -arc limîed witii ciccînîiy.
Thc Niagara Falls Elcctrik Railway Ca. Nvili insiall six 250 hanse poawer

dynamios. 'rhe commetc lias biets giveat to Messrs. Kennedy & Sons, of
On en Sounîd. for turbine nvieels wviti wîiciase hoaperate: thest nmachtintes.

1h .îoîiority of rite sharehoiders. lte capital stock of tliitt' Maîtircai tl
Raiway Ca. m ill bc InCreîCASI ta0$2.,00,00ao. MW cl le eXpCticliltirc rcqîîired
an conniecuion with Ille equîpntent of the Comapany aid te convterstoîii nd
extension of their fines.

intcorporation as livang souglit for hy te iecopîrs' Electric Comipany au
Wiandsor' Ont.. 'Alia lthe abject of oper.ting cicetrie ratlways. Satîl supplying
clctnicîty for cammiereial uturposcs an Windsor rînd vicaaty. 'flice capital

stock is la bc s5o.oao.
The Cotinhy Court aI Windsor. rccc'nly awardcd S.oo dantiagcs la ont

WVilson, wiîo brotiglit stuit aig.inst the Sandwic.h. Winisor .'nd Anilacr3îburg
RatliA.y for icisur.il 4nj-jry rccaved as the result o! .îî clettnîc. cr-t -unting
in10 collision %trih his buggy.

Febrtiity, 1893



32 CA14ADIIU IhE

Applications for Incorporation linis been matie by lthe Coulip.gnl ir c
trique, St. Jrân iliptiste. %Iontrmai, for %het purpose of dcing a generl CIc.-
trical business, supaping igit, tient andtiimotive powrr. a,îd î,îaeufacturing
clectrie appliances in the P>rovince of Quec; also for thc construction of
untdergtuund conduits for ciectrical %vites in public sireets aimi ronds, ie
capital or the conipasty la ta Lie $1,M The limites of the directors are
as foilows-. Nlesrs. Onesirne 1Nnrjn, notitry ,lion. loiuis Tourville;
Arstur Citron. gcnitirmîîn Ra%>Iionil I'refonnlirî. 2Nhinreatl. NI. P. .Istaci
Chtarbonneau. ,aàntil.tct tirer . iuscplî E Pare, manufacturer; Joscijh La.
lande. iiiantifacturrr: îmnd I)antirnt Lniondc. mîîanufacturîer.

ýTFR?1C 1 l N EWS 1;ebruafry' 1893

Tht Ilezicon Lanip Ca., of Boston. arc cantesting the suit fer the Infringe.
ment of the Edilson paitent. brouglit ogaint thcmi by the Gencrai Eiectrlc
Co.. wqill the cdaimt iiat Ileîîry Gobel. a Gernit Anierican, invented and
used an incandescent iap prior ta \Ir. Edisora's lnvention, and thitt con.
sequentiy tite Edison patent Is Invilid.

OUR MAKE 0F

STEAM PlUMPS
N o1 .V n12 ARE THOROUGHLY RELIABLE.

NORTHEY MFOC o.
Earle's Ahr and Semljetr

~TYPE A~ THE DEST DEVIDE IN THE MARKET
I~ P ? ~ ~~ L or burnirg bard or soft =al screenings under stcam boilers, for work.~ ing ga praducrs. &c. &. hausting gases (rom mines. vcniffating

ships. buildings. &c. Cau be applied to amy boiter without disturb.
: AIR INJECTOR ' ing the present setting. Guarwîtecd ta do the wark satistactoriiy.

Can give the best of ict±timonîals showing thctr efficiency.
'<YPE B Tu AAINOII.ED CI-OTIBING CO., (L'TD).

Mlanufacturera cf
WAIctSrzOOF ioR&Kx AND WACC0iOiZtS ovtUti)L CLOT81INO. ETC.

S .EARtm., Esq.. ttellevitte, Ont. poire liopx, june 23rd, i Ega.
Dgitti Stit.-We have bad in use for some time, y-our Combîned "Air Inject.

AeIR INJE1TOF or and Exhzuster" A.nd with pleascre we state that it is giving us the most cei.
pletc a: afaction. Regarding the %aving ira iur1, -c we-e burning befote utinz
the -Injector," two tons sot coau pet week, mat a ot of$p.. e; afer we putthe

TYP C njec«or in. we boni two ton liard cital scieenings per week at a coit of $.Oo
m at gsAvng of$,.oo per week. which ,peakt for barIl. WC have a mach

cleaner andl boîter ire andl far leu trouble ia keeDins: sta. We consider your
invention a bo.n 10*1 parties usni teamn bolerS %V.'uhig ou eveysocceas,

C0U1M1!AR mXCTmRe Yor Y tttitity, <Signed) Tits CAr<ÀOIAN OILEO Ct.ciTîîîwo. Co.
AUD £XAUIER pet 5. Hienderson, Mlanager.

S. R. EARLEs m i BELLEVILLEs ONT.
and Room 35, Bank of Commerce Bauilig, Toronto.

SEND FOR ILL>USTRfTED GfTfLOGUE fND PRIGIES.

Lake Girard Mine.
LAKE GIRARD SYSTEM 0F MINES.

- Nellie and Blanche Mines. - The Horseshoe Mine.
CONTROLLING 2.500 ACRES CHOICEST MICA LAND.

The LARGEST VSERS in te United States are araong aur EARLIEST CUSTOMERS, andi can testify ta the
excellence of atîr niatcrial as weil as ta aur PROM PTNESS OF DELIVERY.

Ali MICA SHIPPED BYa EXPRESS, andi sales matie at PRICES .INCLUDING ALL CHARGES TO POINT OF
DESTINATION.

WVhy buy îhrougli MII)DLEMEN andi pay COMMISSION, when you cati DEAL DIRECT WVITI-I TH-E IMINES, andi
reccive yaur MICA AT FIRST HAN DS?

We aie prepareci to SUI>PLV the requiremntts of SMALL USERS, on advantagcous tcrms, Ioolzing ta, the FUTURE
G.ROWTII of thecir BUSINESS.

Our I>RESENT STOCK 0F MIICA actually mined EXCEEDS .300 TONS, andi this, too, APTER A YEAR'S
STEADV 011ERAT IONS.

ALL SIZES \N'AIl.AIIL'iý, andi we wilI éither ctat ta sîze or in rougit split shects, ivith cdges trimnmet ar untrimmeti, as
m;%y Lie de-siscd. Wtc wFii cut discs or segments of circîes whcn requiet.

Senti us -x SAMI>LE ORDER-we only ask, a fair trial ; ance we rcccive that, we arc nos afraiti of holding yaur busi.

ness. ti(dress ail commnunications ta

DON C. WATTERS,
Ottnwib-, can"M.M M240 100111.1y Ja"relmulee
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SPARKS.

Mr. John Skinner, of MIbll , svill mitai nu in.
cardesceat ligliting plant.

The Review Pi'aatîtrg arnd publaiig ('o., or
i>ctcrb0ro~~~~~. Irm tiId lcrct

mnotive post.
A Victotla conipatmy las purchns

V'ictoria, Il. C.
'lie Iarl Ill.rce Eleetrie i ilt

înrrcir.înc arn incatndescent plia!. ,
sirortiy go iato oper.itioti.

A% 300 1igb! inenarelestent plant is beagisibtIlel
in the Lelanti Iloarse, \Vlnniipcg. b)y tire Kay

Ele.Ictric WVorks. Hanuîilton.
Mcssrs Corley & Collinrs or Maruit Forest.

itavc purchased ci nese 6oa botse îrowe r engine villb
%vhicia to operats tireir elcýctrlc liglit pliant.

'l'lie loss sttstaint-id by t: Sandwich. WVinhdsor
and Aatherstbueg Electrit R;tilssay Coipaary. by
the btraiag or tbcir posser bocuse, is irl.ictal nt

'lie recently incorporated !tîritîrs l'ails Elec.
trie Power Compainy wrill ,hortly irul aew brrild.
ings. ntI a nesv flumne. antI viii instaîl n Iigbit
andi poseer plant.

'mite Chaudiere Elcetric Light antI Power Coni.
paay. of Ottawa,. are desirou% of cnargitig their
Ilrssiess, andi for this purpose bave applied for
perission to increise tiroir capital stock ro
$81000.0m0

MIr. Charles W. Muvrait, reptraeating a
Detroit syndicale, iras purebîsed for lS.ooo tIhe

\VintIvor andI \Vntkerville Ratlsvay. it is rie
intention of the preîct owners to eqrrip tire rixtd

.for oper.rtion by clectrrcity in> tire sprrng.
Msr. F. E. }laardy. forarelly wrtb tbe MdIrî

Electrîc L.igbt Co., 'Toronrto. an-tri Active rreu-
Ler of tie Canadria Electricul A'sociatîon, iras
gone ta lritiprhColimbia ta a.ssrtrrie the poiition
of manager of tire Westmrinster andl Vanioaver
i'raniway Co.

*IIictnendr;try irtagistm-tc of tirecityof Hialirnx,
bts convicted tire Nova Scotin ilower Co. of a
breraci or a pros'ancii statute ta rutining street
tarsoasSunday. l'lie judgelrolds tiatthre running
of street cars on Srraday is a worlc of nerîber

arcssrty nor arrercy. and rs tîrerefore llegal. A
nominal fine of $.oo iras been itarîoseil on tire
corrpanty, l'ie ase Iias hrcn appealed.
'rie Qucec antI Levis Electrre i.igrt Corp.ray

hrave purcirased for $2.36.000 tire FnIIs of MIont-
prncy andI tire srrrrounding property belonging

to tire Hall estale. The conp.rry haive unrier
construction a new iron iluni', rioo ficel long and

-6 feet in dianicter. iry trre.ns of whiicir the stater
tril! bc condceil front above rire cataraet to thre

faictories lelow. Itiv prObabletirai tirecoarrpany
weill su.pply power for tire f.rctories.in Queirc.
light for private resirlences anrl eity streets. and
arrotive powter for ira street garlsvay. andI for
trains on tire Montmorency Raiissay. At tire
anarral meeting of tire coarîxtny tire following
directors sere clected: Anr.w Tirorpson.
lion. E. J. Price. H. T1. 'Machin, C. R. Wh'iite-
lired. llerber! M. Price. John Sirarples andl 1.
Il. Drina.

ackard111gb Grade
~~~aIckanIlldescellt Lamps

JMi'Ul7'RI>P Y TUE1

PACKARD LAMP 00CR, LTD.
96 ta 100 King Street,

MONTREAL 1ý
D)YNAiMO rULLEYS.

WV E are now building, for d,nanios, roller
mille andI 2lI places l e~ii a sma!!

andI stiong pulley, a veqyrirat ana service-
able pulley with iron spider hb and arnr'
and ti slcttd lrrdwcod rin, thym securingl
one pUlley the troutes! appearing article ta
can bmade ni'd tiesood belt sur.
f:ace, whiicir o itsclf ks worta mort tivan tire
cost ofthe pulley. We have furnalhed these

adlny fo sedial purposes for several yc1
0tleIntding electrirai generator

inanufaCturers hàle adopted tireni as tiseir
standard, la practical uile 'ar have ini a nom.
ber of cavesnho%%-v - per cent. better iight by"

eimply changingtdit dynamo pulleys froar
tran ro 'ancd nir. Another special teiture
la the elimination or excessive heit strains,
whlica maure lire of beltinan d no anno) .
arace or danzer faon ireted journals. Fk r
u te no saw art, rs, whiere a ver> heîvy ptru.
ley is ttquitred in ami spee we cia tecora.
mentI aur noan centre pulley as thre very bext
and only çulley which ssill give enaire sati,.
fiction. ~Ve manufacture this putley wit!,
any ale oriengtla of hb. located in any
desicedposition in rira. Our dynara.. poile),
ta perfect. andI we solicat a trial oider. Fur.
nished aitr Ires sei, set screses, or botir.

UODGE WOOD SPLIT PIJLLEY CO.
83 King Street West, Totonto.

Wm. ]Kennedy & Sons
OWN OUOHydrauliand h1-.hanca1

ON.Sole .Ihtntifacturt'ri in Canada ~

The 1 New American" Turbine
(Mih veriai and horizoniaij

whicbi iv tire %-crv bcst kinel of
\Vâter wirel for demvitxg electric
ia.chirrcry by %-.%ter poste.

Special attenation given to the
- arrangcrnint amnd prroducetion of

Suprror ge.ars. shaftiarg. &c., for
Electrie Stationas.

Fruen'sttA.tTSC'
Water Wheel

C9y9rnor

THE "CLARK" WIRERI M(I
,rrsruatipuar anttcd reiaerccri ed, A crial,

Utirda.rgrotipid or .Stibytiritt-ac.m mu

la a citer front tire Inspector oftire Mlstoa l'are Undervrtr Un iie tts A îlrororrgbly reliable antI deuirable WVire ia eres respect.*
'T'ie rublier uses! in insuiatiag Our wires andI exile is especî%lty rhemrcily ýte;rated, andI is guaraareed ta Ire water'peoof, and 'aill flot rleteriorate, oxidize or crack, andl

'ai!! reri flexrible an exreme doa 'acatirer nd is noi affected by heur. 'Jie insolation !.% protected froa mvedia ici! irrjury by anc or more braids, andI the 'abole sîrccd
serti Clark & Patent Cmrpour.d nd spectal extra fiitsh, vehrch se ir.vc aow arlapteal for ail oiai soîd serre, as an extra seextierptoof ;IIetrn andI aria preseatrg cirn
nd abnrsion. whiich is 'arer. acid, andI to a veap great extent frrerroof. Our insolation seili prove durable ern ail others fait. WVe are prepareal ta furnisîr Single %Vites.

cfrait gioges andI diametier of inarriation for Teerph andI Elecrric L.ighas from stock. C.ablev rade ta order. %Ve ire now prepared ta furraish our Clark Vitre sertira white
finush for ceiling ciem! work as weli as aur satmadarri' color.

Clark Joi nt Cu m slrould bc mcd for making maaterrroofjoi- ts Ti is vput up, in hralf.l>orrnd boxes, ia steipt about onte foot lonrg and fisciiraira linch %vide, andI
wlren 'arappes! about m jinan d resied firrray it make a solid ma%%. For rail way andI Matar rus. are make al! 511es of stra-ndcd ard llesrb'e ertir Clarkr insulation.

We ga nteour Insulatian wherever usod, Aeriai, Underground, or Subrnarine, and our net prcs ire as low, if arur loseer.
tiraitany g.arer frrst.cta s nulatedW~ire. Wa' shall be pleda ta aili Citiloues 'aiti terras antI dirsounts. for qaranrttic.

]EASTERN ]ELECTRIC CABLE CO,-~ ~ ~ ~ 611 toi rapi r Street,
: ':BO)STO<IZ, - :MX&SS.

Ill.SltV-'. A. RK. -1reasurelrt ri;ea * Nliaager.l EIER'R i Il. l'UST 1". a'esd n d I lecîracran.

GANADIRN r=br=CTRICRla NEWSFebrtiary, 1893
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NOTES.
TIoronto Globe --A titan tin Montrent lias berr

ined fur lllegnlly Ipràctl.àng dentlstry, yet a sta.
tlonary engitirer on %%loir case and slull a score
ut lves arc dagly dcpenctlng t, riot required tu
pais an exaministion.

'ie New York l.suipinent Co. have kindly
sent us with thetir compliments. several vest
nieinoranulum ta.ies soliîde of celltiloii-g very
tisetîîl article.

A ncw soit or condenser lins coule into ste for
sieur, cigines in France. Wlîeresteam.poser i
uscd* on an extensive sente. fi often lieconies a
nsstttcr of constdend.ble Imîportarnce ta cool the
watcr condenffli front the steaim liq ràiiul<lly as
po~ssible. 'the ntore<îîtil<ly UIl exatusi Sirius cati
bc conglenued ini wnicr. the gm. ter %%rll bc Ile
iliflcrente of pressure lrween lthe twci sues of
Ille piston, and. coilscquirltly. the grenicr hIl
15055cr evlOp)ct Witt' (I Risen COIISU'Ii)tiOn Of
coal. rot coolmng thte condenseil waler. It lias
bx-en comîînrn tu ton il throszgh clusteri of pipes.
su lis ta expose as large a surface aS passible to
(lie atir, or to allow ht tu drip trotnghlicitndes of
lattis or litisltwood inu si tank. Lladcr Ihe new
slysîrms. Ille condesed %voler front the rxiîsits is
plnîped iinto a sort of griîliron of large ppcs.
wilîich are plet ced %viril a gîrt nuinher of sînaîl1
lIols, bt have 110 otlîr.r autlet. 'Thc water forced
lnto thesc piples under a considerable pressure.
ispouts ln innunicrssble tiny jets front thse Ioles.
andI tîten rails int n tank beneatîs. D.-ing
brought in n sMate of fine division itsto, direct con-
tract witlî the air. it loses lis tient very rapidWy.
ansd. on re.,cltlng the tank, is alrendy cool enotsgh
ta bc purtped back for use in conclcnsing the
stram (rom the cylinders Of course, the jets of
hot.waicr give off clouds of vapor. so tisat about
test fper cent. of waier is losi ini this way, but rite
ccononsy and cttectiveness ut tie npparatus more
thon makie good the loss.

SPARKS.
Elctric light plants ire being instalîrd in thte

Gerrard Mica Mines, near Ottawa.
Thse Ainnapolis ELictric LIlght Company. An-

napolis, N. S.. arc aditing ta tiîcir station plant a
tew dynamo.

,rite Toronto courts have dccided againsi the
old strect railway consparty. re their dlain tu thse
possession of a perpetuial franchise. The coin-
piany have dlecided ta carry tIse case ta tlle llghest
court of nppeal.

Authority is being souglit for by tIse Toronto
.Street Railway Co. ta enable theni tu extend their
lintes outsidc the cîty linsits, ta mianufacture cc-
tricity anywliere in the County o! York, and ta
manufacture for sale aIl kinds of clectrical ap.
piratus.

Sereral officers of thse Toronto Street Railway
Comspany recently mîade ai inspection of the
Ottawa Street Railway Company's listes and
station. rhe Ottawa road is justly regarded as
bcing pcrhaps necarer perlet ihan noy other in
Canad.

]FOL%

lntercssed in unyr brani of tise Hardware
Wrought. Cast Steel or Spun Mteit Trades.
he will findg

" rhg fiardar MerGhat"
acts like a right bosser. andl kceps. you posted
on »Il business changes and ileinsf not. lis
market quotions are reliable. sa per ycar.

THE J. B. NoLEAN CO., Ltd.,
ta Front Street Litt.

Pssblislscd weckly. TORONTO. ON.

AIa'uinfacturing

13, Adelaide Street \Vrest,

US i n 'ner

Lu pUes.
ýbtors.

'lIORON'17.

A.FRASER SEC.TRES. HEAD OFFIcE TORONTO

11111 Patent Frictioil Puloys

ANDODUT OFF GOUPLIRDS
For Elecffic Light Stations and ail put-poses where-interrnittcnt power is rcquired.

lYILLER BROS. & TOMqS,
Toronto Off Ica: 74 York StreotL MONTREAL, QUE.
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YIILCANIZED FIBRE "D0C0. l SAlIIE 8

SOLE MANUFACTURERS 0F lIARD YLO IEDFIBRE
In Siiecte,ý laie-#, Roies Sticles amIf sêpccial s7wpcs to oî'dr. oor, lied, .Blace ani Gircy.

SEND FOIZ CATALOGUE AND PRZICES.

THE STANDARD ELECTRICAL INSULATINO MATERIAL 0F THE WGRLD.
FaGtoru: WILMiNGTON, DEL. OFFICE: 14 DEY 8T., iN4LW YORKÇ.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd. THE
KINGSTON, - ONTAIO 1.Locomoive, !!ANUIACTUREItS 011 HAZIETONLocmotveMarine and Stationary Engines

The

Handlest,

Sa!est,

and

lost

Bolier.
ARitiNGTroN &Suis' HiGit SVEaE ENGINE FOR ELECTRic LiciiT PLANT ETc.,

14OT]CE. I "CYCLE"$ CAS ENCINE
The C.anatdian Locomotive & Engine Co., Limhced, of Kingston, Ont-trio. have th2e exclusive license I MPULSE EVERY REVOLUTION wlthou

for building aur Improved Patent High Speed Engine for the Dominion of Canada, and arc fur- a separale puinP. NO SLIDE. Ounished 12v us with drawings of aur latest improvements.
PROVIDENCE. R. 1. Nov. s8th, x889. (Signed) ARMINGTON & SIMS. Descriptive Catalogues or th2e ibove onapplicatian.

Please mention the ELECTRicAi. NEvs when corresponding with advertisers.

]Equip your Electric Plants,
]Factories and Mils with

INSTANTANEOUS iN ACTION.

-FA M O USIMPLE AND THOROUGHLY PRACTICAL.
THE ONLY REALLY SUCCESSFUL GRIP

PULLEY AND COUPLING.

G R IP SAVES TIME, BELTINO, POWER.

B3RANTrFoRa-PULýLEYS CANADA
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TH E GARLOOK PACKING COMPANY
MANILFACTURERS OF

Ga2'-lock's Pattenýt Steam,î Water andf Amýimontia

I*.AI.ERS IN Corner Catharine and Rebecea Streets,
U.uu~nand 1-liiiibta Iln~ aci 4  Ont.g

(Zld 1E,rWinceers' Stipblies. Hamilton, Ot
1E.I.AsTic RING. Ouîr Prking is in lise in ov,.r 2000o Engine Roonis in C.m Idi. WVrite for Qitailogue ind References.SPR .

LONDON MACHINE TOOL 00.,q
iromiDom, MANUFACTrURERS OFai'&nlo

lWachinist & Bilass Finishers' Tools'
L. A4. MORRISON, with A. R. WILLIAMS, General Agents, TORON TO, ONT.

76 THE J. 0. MCLAREN BEITINO 00. MONTREAL

O F DRIVINO DYNI='M08 --

Simple, easily adjusted, requires very littie floor
space, and dynamos can be stopped ana started

__ without stopping engine.

!dllrc~rIyDARLING BROTHERS,

It is no longer necessary to import Carbon- Points.

THE PETERBOROUGH CARB!ON AND PORCELAIN CO.
.... can furnlsth therm equat to any In the world, as they are ....

CARBON POINTS for ail Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,
tand ait kin-lx. of iVorrrin pir 1»lIe.rlrfr. and liisarc ne,s.

TREDOMINION LEATHER BOARD GO'Y,
]Leaýthex' 1BoELa leiid Stiffeniers fk>r ]Boo«ts a.idc1 Shoes

Asbestos MYill Board for Steam Packing
Friction Pulley Board, the best friction known

PROPRIETONRS SAULT AU RECOLLET PAPER MIjLLS, FmknR)FN.SETIG


