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W. A. JOHNSON ELECTRIC QO'Y
TORONTO

Two Phu@e or Single Phase Slow-SW Alt.rnatl»g Ciir-
Pont Generators for lght and I'ower-60 to 12W h.

Alturnating and Direct Current. Motors.
Nultipolar Direet Current Oenerators-85 to 2,000 b.P.-

for Ugbtint, Railways and Power.
Waikr Splng ounted Railway Notors-25, 30. W0, 75,

W lOOeand"I 125 P.
Manhattan Enolosed Arc Lamps-(Onc arc lamp acrosa i to volt

circuit bUtrui 1501 to houri, Consuming only 12 inches of sulid
carbon S-dia.)

Roystone incandesent Lampa. bron CIad Eheostats.

Manufacturera and Con tractors
for Complete Installation

WAG NER TRANSFORMIER
NOT THE CHEAPECST. DUT TUE BEST

Comeritive Ttsts prove it the closet regulating, mnst efficient and
ninst durable Transformer imade.

WE ARE MANUFACTURERS-NOT AGENTS

Prices Right-Apparatus the Best
Our' Arc Lampe

Ab*" For ln,.andc.oecnt, Power, Street RaiIsw and Arc S)3%tenl%.
SOLI) ON APPROVAL, and gu.arattd tlie Il%t oit the Niarket-

Ar .. tn... %lo%t Efficit and Durable, or NO SALE~

our SpcialtyThe Thompson Electric Co. WA TERFORD, ON T.

THE ROYAL ELECTRIC CO,
>ION.TUELL QUE. we- uIffre. -TORONTO, 0N1.

STANLEY TRANSFORMERS
MONEY MfiKERS FOR GENTRfIL çSTfTION8

à 1

TIL8Tl9NIDFRD

f9LL OOPY

NOME EQUML4

INCREASE
STATION CAPACITY

81fiFETY

EFFIGIENCY

SREGU LfTION

SDIMINISH
OPERAIIN6 EXPENSES

We will Insure these Transformers for i per cent. per annum
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EGflRL BREITHIIUPT
CONS"lu LUI

Electacal Engineer
MxwN. AbN. lt? .

Efrctrlc LIin
anA~~~ BawW~k# ERLIN, ONT#

DAVI D A. STAR19

SrtciAL. l'UNcliASINO Aamow r o.t
Centrai Station Plants and Supplies

Armuture %IJig =oait S)ystems
and geneul a irs .e~ar

08e. ~a ard f Ta lduiIg, iONTREAL

FIRSTBROOK BROS.
KEag Si. E<mst, - TORONTO.

TcopfPINS,
SItDE-15LOCKS

A-tm IOSe-ftM6.

WRITIt FOR PARTIC1JLARS.

If you want ta ....

SELL
ANYTrHING

to the. wholesale and retal hard-
ware merchants and inanufac-
turers

ANYWHERE
ln Canada, you cm reach heim

through the
CANADIAN HARDWARE M&ENNAMw

J. B3. blcl.EAN CO., Lii>.

Your Stomacli
DistressesYou

allereatinza hartyneal.and the
reult là a chratile cam o f Ind~i~cs-

tlan. Sour Stamach. liceartbura.

Dyffpui&4 or a billons atack.

RUPN TABULES
Pm m plmotel.li: aw. 5314fl

"r Iodition or.c the .>"te and

le___ sha e1c NEW

EtGx .Pt L 'u.- l dent. JOHN CARIIOLI, SiC. Mud r

NANUFACTJREIS A?

~< ELEOTRIO LIOHT WIRE,
Nagnet WIre, Mfie and Annunoltor Wfr.,

Rubber Covered Wfre, Lead Enoase Wfre,

TELEPH OUE AID INGA IDESCI Colos

FfMRfDfMY GfMBLE8
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:
Nerw York Office: 10 Coriiandt sireet
Prouidence R. I.: Amarican Electrical Works. M orj t réal, Gaqadae

ED DYNAMOS AND MOTORS TO REPAIR19 0 TE Armaturus Rowoond as~'
T. .A maturs a speeIaty.

Save Agent% CommaiMon bY &endinz direct ta
09. .9. matthowu, Nanager. FLEGTRIG REPAIR & GONTRAGTING GO.

ate orthe Royal Electrie Co. E tu2 Latanchetre St., MONTRE"L.

(f ELFLGTRIGftL GONTRAGIORSTRICKIAD I HETROOTE MNUfAGTURBRS' AGENTS
*Tel.4ýq OfL.ze: 71 -ronge st., 'rOI:iON7OC, ont.

Canadian Agents for The Eddy Electric À Eatmates Fumth« for Wirinc:an Irnuallng Cmlt
, lg. Ca., Dr WindsS or. Y Elcîrie Plants for lâcht or Patte.

Electrical Engineers and Contractors

Icerd Istla*u MONTIEALI CANADA

Ment ion the CANADIAN ELECTRICALNEws whcn Corrc.%ponding with Advertisert,

ROBB-ARMSTRONG ENGINES
Simple, Tandem- and Cross Compound

Correct Design 0 l4igh Grade Work

R)OBB E3NGINEEIRING CO., Ltd.
Am1=«herst, mi. S.

WX. McLtAY, Seafortb, Ont, Travelling Agent.

Pi«»~ mention the CANADIAN EL.KCTRICAL NEWS when -co.. ondlna with AdverU»mâ

CANADIAN r=b£CTIRICAL& t4BWS june, 1896
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HEOME STUDY.

FOR TECUNICAL STUDENTSI
ltacluding ali Readers of Technical Books and

perfodicaIa.

MECHANICAL AND ARCHITECTURAL
DRAWINC EXERCISES.

HIOME STUDY maI.c. a 'm.ýnav 4f ivi i-

HOME STUDY. SCIAnton, Pa.

ELECTRICAL SUPPLIES
l.acips. Wimvs Coq.js, Sw,îcles and tting gcneratll>

R - set our ivicca wno. gu>s e -cý

TORONTO ELECTRICAL WORKS
33, 33, 37 Adetalde Street West - TORONTO

IRa1iwau GoaGh and Street Gar
For citiier OI)en or closcd cars-nadc to fita ny WVintlw,

ARIME TREi E3EST IN THE«l WORLdD.

Wce also mlanufracture a1 New Spccial 'Matcrial for Excursion or Open Styeet Cars,
whicl is perfcly waterproof, wiII not fade, nattier in appearance, any width witiot
a seaîn, strnge~r and clîcape r îlian any sliule now uipon the market. C-i hc scen on
ncev cars Iatcly crccted b> the *roonto Railway Co. WVc also carryi sckcr c
seription of RaiUway Coachi and Sticet Railway Shade CIotI, Gondls, Fixtures, etc.

W,,I1K Vox l'AbkTtctSARi Apt) SAMVL.ý

Menzie, Turner & Co. ~~i Toronto

jThe New bLne o ....

"NEW AMERICAN" TURBINES
Àm . -Icd the L!st

F 01Z Power . .. Econoany of Reguflation
B est Part Gate RZesults

*Steadincess of MN-otion
Eaeof Regulationi

* I'reedoil frorn Tro)uble of Any Kmind
* ancd is wi-aiouwr î% RIVAL for Electrical l>t.poses

37WHERLS SOLD IN 1896 WHICH ARE
37DEELOINGOVER 1i ,000 H. P.

1ili CI.a%s Gt.aris
Shaftiusg, &C. * 1I corre. 1;.., WM. Kennedy & Sons

~~OWEN SOUND ONT.

VIJLOANIZED FIBRE CO§ IE8rA]BLIMS]REDl 1873.

SOLE MANUFACTURERS 0F BARD YULGANIZED FIBRE
Iii SiscetK, Tubes, Boffls, Sticki «ad spechl shapes to order. Golors.-,'Itcd, Blaick andi Gre~y.

SEND FOR CATALOGUE ANI) PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAIL 0F THE WORLD.
P=aGiOrU: WILMINGTOM, DEL. OffiCE . 14 DEY 8., NEW YORK.

Central Station MVen
Read Extract frorrn letter from another
Central Station Man who saved money
by consulting me ., .4.4.

lERSiR :I arn glad 1 h:ad vois to inispcct. nm clectrie plant. I Iiad thnuiglt tire
.±xpense of ,;tlci ani inspcti~on by an8 indepeindent nianl %ould bc îîsooe wvasted.
Voir Ihave convinced nie I can, .av far more tls:tî youtr fecs cost mne, :andl iii directions
anr mncexpericticed nian u otld iie' r think o. I think no0 person Nhouild dIo Iutsisîes
iiJ, utclric s njslsaŽ lvLJ)ijt secuirbig the jljcc~L ofai :in fdLepent!fcl eng>Her, :è Jso

cati -save far more titan he costs, andc get hetter wvork don.
Vours trulv, EL.swRsuC CO.

The original of the above may be soen at office

GEO. \AMITE FRASER
18 IniperlÉ Loan Building, TORONTO Consultirig Electrical Engineer

Julie. 1&fi CANADIAN ELIECTRICAL NEWS
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*Kay Eleotrie lYfg. Co.
255 James St. N., HAMILTON, ONT.

58 Adelaidci St W., TORONTO, ONT. Tck 1ie)lîîit 1214.

VVo.cixo prop~ared to furnsh-

coriporeit or N/titit tuoittid.
3fo~tor< Proml 1-S 1 40 hd. p., <ilher ses-les or coeil-

poripid ivrsiiii.
FJcvattor M1ofor, o/ <*11 nizCS.
Iltertifilitif Di/nu 1150H froii 300 Io 100>0 Uçi(hit.
lrelligloruetrR of' <1113/ apC<.>idy froa rp Io 12ep iuht..

reIctr<>.»iuttieg J>,,» <»» ox, ti1*3/ cuptic/iy.
ElectrLcal -xperiti a titi yu lit l tit br<lanches.

Ws{I*krEî F<)1 AITICUI..US ANDI ANY INFORMATION lI<I'QUlltl.I).

0g fl ront 1 to 600 Brakofiorse Poucr, for FlecurIcalGA8 tria and other Dur-
F îii»a. K RU 'î UU NW hlý,M.gd±-burg, Gernaan>i)

JAS. W. PYKE & CO., Montroal, Que. 0 in0 aaa
p'articulara on Apl1!cation.

STDMM PUMPS
For Ail Duties

NOIjTItEY MFG., GO., Ltd., TOIIONTO
The LaLimie Englne Go., Moriteal

,«- -OLSB AGENTS Fort PRO)vIN0> or- QuEBBG

PA6G3ERSON & CORBIN..

W. N. LAZIER
Dox 341i. VICTORIA, B. C.

Pacifie oast Agent for

Rcluhlnoton MaGbinc 0
[Rcfùgleraîing tndi Ice M1achines.

<7omipleîc P'lants lInstllctd for ail I>uirposes
Rubb Enginerng Co, Econonmic loiters.

Il3gb Specd alid Corltss Enigilns.
Coînfleîe H'arris Erccc.

ALL WORK GL1AIANGEED.

FINE. - R'C

E ' Street cars
... OUR SPECIALTY ...

Wue ahio tualnufiicturc Hlorse and Trail Cars
of every description.

.SiT. GAlIIARINBS, ONT

MUNDERLON & 00.

TROUSTTO

VOLTMETERSAN
... AMMETERS

i îa, lrcd s t . tl'îîhtl St.atc, Eligi.4114.(rs, i,

WRITE FOI, CATAI.OGUr AND) IRICES

julie, I$tK)
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STEAM ENGINEERING JOURNAL.
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THE ELECTRIC LIGHT INSPECTION ACT.
Ru 'îltsinVma.s nliade in file lcay litumlber of the

EI.Ecrl<IC i w~s to coniplaints regardiîîg the operatioîî
of the ('îovcrnniieît Elccîric L.iglit Inspection Act. Ptir-
suant 10 file promise thiie givcn, furtiier iniquiry lias
becît mltile, tile re.suit of %wliclî shows the systein of

gwcernmllent inspection to be extremiely ilnpopular %%.lîi
hic let-trit.ligiltinIg COnîpaiciS thlrouIglot Cana1.da. ie
latrgc tiiber of stilicontipaniies wlîo bave writtesi lis
tlîeir opinions on tlic stibjcct t.ie thle grotind that a
systeiof comiptulsory inspectioni by file govertnmcnt is

tmîîcesary andtha noequ~'alnt s gvencitlier the

'1896 N o. 6.

fin ltie ssasstItis tcs iisssi u J.n)s lcîte sî,l,î,sisss trt cîele, ut

lA c ie s. . . u:sr . n.. .. .at . sc . m. . ica .si .si .i t tie . .g .u u tis.. e ..

date ti iem tise i nt paction »ctcsiel auti O, 'e.,IIIt '

NNVism i% >us ex lncrmusce f
t
the Inf ietu.â eeo uc, i l t r rilet c isit~inriruce

Millei cusinutasîtum rs.sîer bcmssiz .;.sid u;' Ily ilv %ucssseient i 1. lum tssuid glacial
îiow? ... . ...

wha is Yblrtca op15500 a.% si th~.eîîmst tfgss ttitîsetst butt~se e
t'uet8il'oyer atii %clter? Mol )-ot .Ptlgtlu~osmcr dtcs - sctmmmss lIctuen ileltt

nthiloulI uighîing~n.srces aeuau rts îtîo.i tlie c,atsîsur ce ciu
143mce wherlc liere i nu gai, %ure tise illeas of lier Iossssssssity arc about ritsite of a

,ssl oit .am,, éins «hlsc cietuaut.% h, .9 &-u.~~ a.. -M .s.i-ss 1 ,I> csîsj.i k '
un irsucencest for il ;aoionîis?

Reitasrks:. .... ......... .....

C. IL M.sORIl M ER. i'uiliisr.

'nelarge nuiber of replies rcived to flic ;îbove in-

EsaîszNE %.tX>is~î Roo>i, INMCASDESCF5T STATION, TORONTes ELEcTRIC ic .. T' CO.

conipaniies. oir tlieir ctstomers for the vcarly fec whichi
tie former -ire comipellcd to pay the governmnent. Coni-
parties doing a limnited business in comipetition witlî coal
oit iii siall towns and villages are cspecially bitter in
tht'ir %.onpl.îint of the îsIcic a nd * ii hjutit.e- of the

svstern.
WVitli the object of eliciting an expressionî of v'iews

upon the subject, a copy of tlie following circular wvas
reccntly niailed to the ectric conipatiies thrc'ughout
Ille Domninion

oviscg "Pl

CANADi)AN EiET{IA SEWVS
ANDS Cirf.lerat'ion iret Itsmi.isnî.

Sets.' i<tllsS.Jo.UINAL.. T.susro. Nlay est, WS~.

lirPAis Stas:.- liatirsg intel>' lisear %one tmiýis.in CIuticuese mth th.- %)51cM
oeirctic ligh sita'eiots put il% ocraio tia ycar gay tise D)ominioni tusersmcm. t

mouisd tcd utsisgesl if >vu wuuld Llniy fais. mie ssmthls>utr uîssssu. un thse tarte ut the
un.icrnssisutined inqsuirie$,a atu th estenit t, hiit )-ou (ots.der tise olematon ufttie

systein >tsiatacenui anmi satitactoty.
lincase ts kfourniobe dcmiýecixI .an ,tnsmctitttie Cuiiie-, Rte E.t.FcTuirAl
mi, twill eguscaor tu have it timiqms c r atsuhiesi.

What i %)-ul, opiniont «if tise lltectit %)mien% ufr,-tct g'eiite leti .~ton o5f clectm

figit (a) 1til ain acl.=flatt t tisc elier'....
(ib) i. il an adt'atage t., eile on.smr

1% tise ainuins, i tltcto<cc terin )055t sainionu~ a rate usse

quiries, and the very decided langtsage emiplojcd in ex-
pressing disapproval of the inspection systei, are, as
already statcd, e% idence of the wiclesprcad feeling of iii-
dignation wvlich prcvails as a restilt of tlîe injustice to
u~hicli tic lighiting e.ortp.nies féel thec> «ire huing sumb-
jected. In order thiat the Inîspection Departnient ia>.

se exactly the condition of aiThirs, wve print verbatimi
flic following opinions :-

IOur oinioni i% thcre i% no îîcsufor stichi iiiierferctcc."-
St. 'i1arys, O1n1., E. L.. CO.

.Tire G'ovcrinsîtein hâve nio criglit to sterfe:c. as ilive % liait tire~
.%ilithiiCt c'alI for sud,. Goic a nttenît isà%lketor% :arc aloi edtscaleds
for' i hueir poitioti. SliotitI asiy cospany lac Iii opiix%Iiiii go tit.
govenlinenit, tire oIfl*'tl% cotldttle c t hdr 1)iUCs Il ave al-
rrady exiire.%t'd our vicws. very. Si rtisl ii :îtbî'a'scrs tif Ille
t-ratcn mi oîlýilisi tIo (lie s) %teuls of imspI; iîs ollltllg le%,
t? --~.&, iititosllx)itiols. ' - Kcnîîîîvihle, Om11., E. L. Cu,.

II(a)> V'cs, if we cotîlsi iindtic oui, ctîsiomiier% t aslopi ii. M)> No,
aoit svhcns comîpatred uvils a flat ratec. 11lis :tîî ,.tir iax for wiseîig
tin lwnirt is given. Titere i, ti gas. here, buit wve litul ive liat' to
cosiipetri ag.tisit Ilie cost of coa'l ail, anod lisi s'-ecssctrilv ktu'sips
tire price doss':s or svc coulci oui get thhsite is. Ihi wt
lu i, îo ta ,tfsulcti %t-cttrity go tires cotistinittr. %%*lier) tire. prie i,
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lentS4l'.aea 11mey V-imimloi lie, t-îîipelled ilu mile Cl(el ie liglmi."'

iim ' *eim'îîlmuiile & Elecric e Cm. . I Portaîge.

*nie Iîggî'sî craintl ai earl, au amdtvailage tl mio lise. Nm'ter
s.wlime 1ii%%-Çqtr & lisi'. livr ticemi livre. WC du mintilt ise mlviCr

mmi ail. [Zemi liy cite > ezmr, simim i~mi'' mse n4 iiimmii etirmimii lis

liii'> %vanii. Do sumiit oiirove nI' givnimtit inierferemeet am iti.

lielieve titi%' law ira made imore. for lise îiritîe tif fisritis.Iiiig

silli Iiiigry limiliticiami %viille soi ca ammd lumcrai ve lxi%1 ili lisaiti

for nmmv lienîillit il sitigist coier (i eil ler bimyer or %iller. Il 1'. Ile

liiggest tam ce we kiaw of.' 0111ga Di., 1.t. & Poawer Co.

Il uî, ttiiiiîier il1isiieiil (ce ome of hIe msi4 mmîfaimr illilgq

liatm wva- ever ndtiaîd. If mmc look imaiîcy frotaîm zIiî> r!sumi wm1îlm.

oemil git mimim t mi î.miaii boltter lisait mmlia i we gel for îli lit-

mîImctiuiii fe, me meould fret timntiW en utti oleii Ille immune. 'l'ie
iil iîrcaie senti -Joi, I m-amit $25.0o ; i dlion t kima mllisiig

aboutmm lime eleci trie hutmm slîî Inms hmave Ilme iiiiîime. ,Ili lie goI

et, an tmient iil I lie il mve li o eil tif climc llitig anid i. likel) ici

Ilie outl Ille%- wima momre. Il <his ioi do ami> gond mim amimail

jmiaces a eas il ill a:d. Kiimdly do wimai >*om casi iii liave il

%le hiave lmeeuî cex.

itteliîmg inispiecion ot
iieletr,. fier lime liasl ytmir,

lenti liave ontm gai il yel
camimotlsav whlclivr s.miim

l'et il uiI a fair amio -il
1' il alîgvihler lau iigli.

11ic eoimimiliiom ini lige
liglilnig iim.iî s'. iii
mmus plames meriy i<ee,
amnI I lice j. titi daniger
tif I lie pubilic lîciîg aver-
chlargeil ijr ligi. A
enviler of aim kimit is iîy
lie eosmimir geiier.ity

coi.dcreîl ami ilirlialîle
îmachlîme. amni t'. ailo of
i lise iiamimig li o o buii
tics,. I)v iiietem., wc tltiik
uIl ire% edlioni lîy gai-cru.
mentîî aî goouilîliîiig lii fait
im.iek i[iîi. amni will lu
siiie î'li '.ami'fy Ille

I(i (No. WiC nets nil
liai raies. i WC gel ianO

vaille. hlave ievcrteemi
tir limard frouint selam

tieîl Io colleci tee.
WVlivec mrremîlm' lî li

%telr. mi iiee-r'. are.
,mi'iîeeled an mmiValue
givemi lmyisi'lO flir
mmîlii4 (1011, Illere i. xaille STmiotî,ImC ~iSFT
excuse flic cuiieelimîg ami
:&imitial tee, Sîîlilte m. veramily a l:rdslii 10 bve commpelleti lu) lia
a1 tee lii a departmiciî mîlielis v t of i Cam-ml ll ie iii ami>- iammier or
Smirîii. Tîmîs iib1lie'. Io ail1 %tialomi' >Lcillig emirremsil, am it raie

lmass.~- -Gamamiqii ~.i..& %%*aler ';ilb1 ilm. Co.

1 mii miol li lIe goverîmieii sitomîltl imuîciferi'. Il %celle> la

mle la lie ole a '.î'iie la maise revenume, a'. we havc ll $2.OO
for a1 rei-cgmsaltiu tee andî 0u far hmave Iliat ia immielcui, mmm du
%%e kînmv wlîa lime imllliti- m' foir tii% diastrict. Il also '.eemiis, ;si
lise' Case. of immiejimcm,.1 farce l'or hIl liromiijal gîivertinmem

Ili gi' îîower Ici te'.lilis li gllisig systeiis, amiti thmem for lime Do.
miiii gvrmmîiemmt lav ei. e wiil cilarge ivimn a erm-in'm uieni for
avamihitig tilestiiclves of uI legsam i u-iacled liv lime pinrm~mcial
aiilliorilitms$- J. N. Chlirme Taow Cli'rk. Ntuliell, Ont.

-We IIMaid amil- Iiemîe of 4$2Z5.oo amnd have litend i no slcliu mli
îu, îIlle 1 re,.emi limgne. Tige amily iiing we kmmuw about il '., WC arc

S:Z.o0 ti. -- lralInr-l lits & E.lectret. t'ci.
Il 1 ii. :iiiîili lic mii tnetlcrcimce. il ai onc~mîi.guei

... ivoit or amiv ailier spel-iimiic letmSoi gel ti Si.&>u fui il. XVis%
sioilul Illme Kovemliiîmit çi.-il Imle lo pal>ý a regisîrlitii teu luar

Nsilig eleclocil> for liglilimig andipse . alo h oi alier ta dil

c-mal vit anidi allier milumimiîamîîs mimilioimi i1i> mîg a fée? l'le gai i

imensm git e, titi vaisie iii remiîm fmlm- lime regisrmîtioi Cte. amni iiiîi.y
Imikemi mmitiomîi vamie gimet cii siiiiîy iîiiev .(im'
Vm.Crgmms, 0iii.

Il WC have li.lidi Si'ý.oo amuI mitî revvmivel a1 Ilimgli. ccii. -smiil.
Il ils miiiii r-oulery î pim ail , l~~ t villaiges tir iuîmmm'. \

tmme titi
oinI midi ly envier, nti limer- is really litmîl iiig toir a gu-criiiii

insiiyeum io titi. i'lier-e i4 fiirliem nom midaimimge imi limyci' I liai we
ean :e' liecmise if uille vaiiit aittirt edclrie ligi i Iliey needi ui
mise il.-- W. Mauire & Sein,', Menfmîrt, 0111.

,, Do I)uîi illiiiii il ilevews.1~ry in siuimal îilatesi evdi wlmere. illem-e j,

mi ceiieliltii Sintî 01, .1 aSirice% are min iuv Iive i'i lentl e livinig

prirttul bc' imade. 'l'lie ycarly goveriiiii fees are aliogelier
tau isigli far simmail iiais' imsciQue. i E. iL Ci.

'We ai> rin Ilme arc s-ymiemi ut Iigiiiig amîid ilietfre conmidiier
imisiieci mamimu pei feed farce. Vomite .il oui>) gel %oi 1miim> Lmi1icem
oeil tifia t eraim momi iimimati. hue, mmtlikilm tltiriiig immlitlioni, Case lie
nerf uo tell amtiliemagm li %ville a4 >self .&Cljimsiig laîmil m-iiiiiig aimd
,îm-adticiiig a cear iglmt asn ami> eurremil trmIl 4 Ila l imi.ci
casi ecasil% bc semit deni goveriiicmil imnspiection meuimià' insuolent l

'ttîyilîiuîg tir Ilie lmi>- Narc.

'l'lie Cleci is uIl isiive j,%
calemillaieilu ci lose tîmmi
%imialilîams andit %et
liack oser vill:tg. ilito

lie moId Egvyîîtail damk.

IEfeei rie Ilmmmiamig&
Mltg l.î

<) u îile nl kes
mimiiiv im Iliiii amsit

givms livillmiig umiCI uniil.
(lh) Nos liame mmi? rimec
it-eii auble iii finditlm.

we tlitî il a liimi'iig -
Ilme plî.r i liai iiislu-cel
aur pîlantm tidi iiit kiiîiw

amil allirmialar frotti ai
emigui, l'i, sal ie osetîmr

toffice amni mîrtîe Imisi

mmliai mme tîlî lîimi abiout
tîmr pilantl . aimi eargeti
mis $Io flic- iî.,-î* ime.
Ville E. iL Cii.

'' (a) Dii114mmm case tof

Commitrtsersi%. ib) Vse.

D)o slini 1,8mome %m1ai iin.

'I)t'et soli tee is for. haite
miol bîemi tilerau imig lonmg

eliolii i o ;m ,.t %qlîcilier

tif hem 1ermmie-ailmm

iielweem celler ami l>-
er.- -- l'eterhrîiig E.
iL Cio.

nxÇ, TONTcsmO ESECTRIC Iieiî CI.. -(a) SI jsafuîo a~dvac.
lage la Ille seller or

lImîver inictemr calei'a. mme ise ia% enier%. Thle gove-imliiemii
taxi'es s% .n amimiiali>, wie wve etiiider imiosi umîfhir as
we gel titi relin theLrettir whiaiemir. The Iîivmer.. are liîcrfeclly

smmm ied am i muaiy of iin do sii kmiiîw limat suel a tiiig
exjsls. 

tm
me eaii'Jder Imai in lowîis or' tii, sjxe wcm- lime

ligi lias oftimueessiy la le '.old i'liiapi m, li tem-c is liii

reasali uiilcici for gtîmertilieîîl interféece, amndm mec ami
sec titi %aliti rea-sini mVii we %hmouilt lie coiielit'ii l lia' a1 revenue
la% tif S:Z.oo0 amimîialiy. mlil WiC gel noi relitni whlalever tir lime
mmomie> 1îaid oat. If wc wvere iii site tohimmca or liquar trate,
tîaiiig a buihies wiiicii soie peopile iiiiglmî comîsitir was dcroga.
or>- la mime imelfatre of uIl coiuitr: anid tillan melit là lime pirofit.% merc
arge, mm*e woild mnIt ei ise iau.. We cummiuît ummdersiait whly

uIl (iumiaîie, if ciecirie liglîl miuilî lie ceiiielleîit la y a
govelinieminI la Io w t i-evenuie tleîartiicm an>- miore ilmai lise

imiiiiiai imîer of fiiniiiime tir augricmitim-ai imîiplenieiis. If lime
iuisliiC 5mml jê.,.ii'l i ti lime liglit gimemi or wilii lueur

mnlers, mml> tîîl i .111 ail lislkdittir be 11niic i reelite amuid
nicasmme lime ranue, ami île a hau llei coaiiîim or elme îIiircll.te,
flic lus m rk îviihti ctiiiieiiiiig u% Io lia> oeil $:.i aiimaily. saine

.1s ami) limiel kecvlxr tim-a mîmami Waiilignatsimgiciç WC womil

J mile, iSqG6

Ti
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dvîr filie remoîîîvali C.rlioi tax alki c i'olmiilei mitî'm .. '.ar.' ii
a'roig. "-Citi zmi'. F*lceîrie Liglit Co., Smithi' Fall'.. Omit.

I(h) %N' do miot tlihîk sO. (b) %Ve do n.ît îlmlm il h wcld lic.
I Ileciomiieir lie li.tj.id lie cîîîild disccîitiue ai amv fiie.

Wecoid't.ier tilt! gîîicnimîicit li. titi ilorc riglit to biteirfi'rc hi tit%'
lmi iti ailit lie lmîivr amtitil .llr oîiram il itîer i'onimoiîily~. Ii r 'itii'S
doii waîît t1ic liglit ilite> med suiti tam' il. Wc tiik Illiiilqwit
woîild tinly' tenid to ui:kc tir 'aletrouîble'. For iti'.isi'c, il' file
iiiikettor iirrived hucre mlirîii lijgl îîaicr, a'c vild ai mteîlmi lime

ONT'..iiVO l'.'.IAI.i'~EST llt'*1i.iui(*tS,'iuR T,.

ierlîas flioi gie tlic Ityer. 16 C. il.. We taimimît se CImat ai'.
gmimi ldmi coii lui ttmaittl eXtelu t'i t! 'it'.puCitir. Iibrici
Rowi'landî & Cii.

Il p)i No. (b) No, wc '.îill haie goi chamrge lrglmcr rate%. We'
ilo tint mmsc tuiii',.. ''Te f'ec %liuld Ne, iitly noiniiial h iiimali

iiii'mî' like Birampiltn. Chiarge sliiulut lut' largcr '.hlere a large
ulutamti mis j%.suli. Fvt''ultimlar.'t-. otili be ampi~le~ lCt l'run rm uw i"
J. O. Il îtiîii, Brammpjtont, Omit.

I~ccul We 'titîsui '.'o aimm>'hlmmimgabahîm i dt! %'onkimtg oCt liC mp'îoi
nt asý yel, i.xccît tat wc liait COi la> fili c e,

Sai.oo. We' dio flot ciîmsder Cht ii a iow''m

like mit'w ha'tita amtytmiig tif <lie ktîd ;% mi.
ti's..any. WV'c îreîblige'i Ioi taîke <lic raies.

liî. amid keeji tlle bUil stiaml, ortl'î clltinig
Ille. aitoutitl dîî''.î '..'itoii '.I'i mg anmyiihg
about i. t% .u' ir licoplu! really irammtîut alTorcI
to lu:. butm a iiii't amitoîti as' a ruili, and we
goicnît oir'%l.d'.csaiuourngly. Ft"nîi oui' ex-
jriitim i. ii. .îîmld '.:L3 local conilmtion' uic
quille smficmti tii kmct-e "'l) s' m'glt.-
Carletont Plaîce E. L. Co.

Otmr uily u'omnixutiin hucre i.% ciaI oUl. ammd in
îînulr (o jîihcfli thtmie tifl cletmliay uic arc

uîbltgeît Ioi mîua tlic pice ve'ry liai $4 i% te
liightcst jîrie at' gel tuir s6 c. Ip. jt.amlse
laiimps b' tu- le 1,car. We' <'anîtot ,e aumy :m<j

î'atîtaga Io the btmycn fromt goriî'n uiit jiter.

l'crcmce. WVc lircunse ic h uuas to prt'uic lhim
file sy'.I'ii wia,. ado1itud. lis ouir c.u'.c es-

lx.CcaIly, Iment' imo iit'.)it'c<iomi u'.a, madte, tlie
btycrs% coauît îlot hia'.e bouts bttefiticl. :îidu
cîcîl liait Clucre beemi ami li'pcctioî amîd at' ucre
l'itd Io lic ting a les.' volîage tir ainiserage

<liait wu say, we do, wua aoulul <lieu sbttil.'
sai>. ' Thalis ont ries!îk for u'.Jateverc volta'ge. or amupcrage il i'.
"o long-% a il <li lt j.itsair >i i ani kev1 i. antd %V.ionii '
îlot wu.t w'.ll take i ommt." joinmt eillcait Cc'%le, Omit.

I(a) Camîtot Ne ti il t'.. (b) 'c hâve floit seli Ille auuami.
<agi'. l"es <ou arbitratr>. 1ati> ctisilli.iiiC. floit pa:ymttg exleice.
WVc id mîtcter,. .i'ei bcig ,,e.ed rusati% andu' .m ini s tiiti Icmmc go

ai ail. De mflit coniisder <lhat il eli cctic ltgltimg itiu'tr) li.
anni'.'d ai a point whlere i< recîire,. go'.cnicit i nsjmcc-ti."
Shecrbrookec Ga% & Wacm' Co.

"lSo far a' utc are ciimicnied utc liait seemi titi betieficial effct%.

froti Ilie ntit. %1'î' ita t m'.' slup> .'m $.,o for viin.1,10 lî a ns C hiliai
i%. .llt w c cir boîardl abouit il. «*'itreft.i c v imi'idr titi%' m'.c

lionîi l'e(' i'.ofl îiî''aîit il ' jiiee ilii.tci' -I.mei E. L. Cil.
(a) %i".. il %ai'.'. ila grcat siiioiiit ifl trleîi itit int vîiim si.-

Collier".. (b) Y'.. lîciami' lic vatis l'iil tîint a li'iliir lits fileri%'ii
cos reet. Theii fo *,. finii .< rair fiine. l"m'. dollar%. j'. eioiglm. De-.

'id.l t. Ilie i.iNet ti lia1. bevit lirodiielh ticiiia lioiter îiiesail
iig lî' ci ell'r %ii huyer -il Ibas' ,.tiIcî afil dj'.isiii'. finit wc

tihk thliî~tiiycr arc atiire saijfîld ajili Choir bill%'. About mo lie'r
cenit. tifl iiter% u l .li %ve %.tilii fibid oliii
nimiig fast. %%*o are îleiide'îli' mii la i*i
soitii go'. imlimii'mii '.iiii' '.,ifi ic il liglitl mig

'iiimi'.g.- a%. %vit a%. eli'i'i r' bittl w
ei'imi'.ilr I lle lgre'.iii %.cale ir Cl- v'arg.'il roi

sipe miig î'leci ri iii'iis s, iii limgl, %ii imt
Ille ititercit tif I llc Loio'.iiîr .. a% mvl .%'. il%%'

L-'lllmit l'lîc s.iîlo ii Elit re i CdatIi. tC)1-

i. (a) Stu far . 1)ll% m' imid ll.i i ri' ti i.

îcmidl,.m' tlle% gel iIrttlî'i% ii l'. iii i '.'. lai-
eVer. c icr, jmîa' I.mmil Cho. i cr iiir' are i inîc' i-
.4ticcicîl, cim'îîe itl hCainot lic ifl ami'.

hoemlt, imli''.'. il imîglil tii '.liv'î cîIttilliiiiî.
-trimc,m bl ii'cme tlie ii% or andî î'lir lî'mi le
im.ii'ex-tir midgliit' i' allî' i t iii diiî'nî ilmu'
muienitif lle lictae. (b) Nîî. Wliy %hlmî .i

wh'lmînî iliemi' :irt' 1u.&% î'lî'u'i ligmit i'îimmillemi'.
hi îim'lit, iii lia.' $.%o il% tilt-i go'. 'mimiiî'mm am'

a iic&-t lux anmdî ge'l lit) ivtll î'im . lmil il,
whlmeval' Ille' v'il' ifi C>ii1a, '.îili %iîlt-m Lge

remîmmî'm:m j.upîlamin onit% 1)î' .k>, 5 iiti tlti

plie îlt'ircasîmm amut'.ii i' tlt-. amtî ailagi'
tif tamvimîg tlmiir iutî' ci'. mtîii <le i i'gîtlam '.

hiive'r anduI er lî'.ii'i iv Itm % ' tîall. ii
amt..îîi'iimi, amduit ti oi'tiirs uictiti su, tiis% Il .m%. kitlt. i liai ti u'

m'. a mi iiî'iiu''iir. We' lii''. iai aîl. iltiîr se.ilr'i Ill int% ul. î'.lgig
au' i'em' liait '.ias i lic %ealing iil'iltr Ni~. Mv opîhiint i liai a

'iitit'i mlîcloîr shlmildîu lc a 11xibii'ciil% ut ei f.. îil ll mî.mit- ii' . i
ulltim been cIiili'île m' amuI i-îthtiirs oluild lii'iî'''rel

lut îîlîî'r liai Cht 1 %eu i cry littît' it..i' tbmiii."' A'. A. Wrimght.
Remilrc'.î, Omit.

'' (a) Il ', suiii. (h) No. No belcmles* î.'imiuîmgbe .îmm
mu'llîr andii hitmvr Chmaun hfore. l~icier,%. do ni iimîk .î.f'mrl'

OODuî' HiALLi, TOR'.ONTO.

m'tilliott lk'riolmcal iîsucii.Ciimimcîigiotm f îîm' m.îma' .
ltglitig t.Ilaniple <o s-t'egimalrtl Illc 'inIvjcIiu .' îir list' i tt.t.mir'm. (.'
crimaient hitrfécrece i'. bitritcii'.î e amuIimi .urmît'l Il.m 1imîjoit

L.. & l'ow'.cm Cii.

WC hiave tic lt'p"io lo t Joiliette. %' .el ciIir I.1mm11i'. .I>

giuil.Ià a ('î' um liec uoîm.iier mîim' lict: mi iti a l 0-. lmghIi flou
torpînationîtî 'uriitbl.*' A. IL asiîi. Si'i.i't.mr%.

I(a> l t.. tic ad'.ammîage Io tlle seller. Thîc mtttîi'rr coimîu:îC'
hi% bimll wjili Ille size of lits. ga.. bill andl cari". tmilmig %uimi'mlli'r lii'%
mutr mdi. nm1 uecicd or îlnt. (b> No, fiumicile &ipnc aîîî.mmî..re

julic, ikk» CANADIAN EhECTRICAU NEWS
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flit nl ciltnt alîle reniti si. td Ilie ta x itlitt ci 811îîlli lik Iîaic b>
file' conit'nieîr. l'lie le. i-4 fits a fatir tn. iitre tit li'tter

nîtîi*r'inîî lal ive'îil '.î'iir miai hîî'cr. Thei t'tiittitcr 'cas'. lie
doii!faalt citre na liang (tir Ill lic mclr 4.111ig ii'iltetii , lic i.iy'.

filei c cilieu r ligies tif i %%Il gel pi i.ttk etu gat. li, c% t) bel 1cr
'cli.id'iià htii 1)111% i liai btiluri. fiti e stc.<iiteeli ' go .iil

n' flic' vi e. I lier.' t'. tigcîlic'r <cii salamis initeî'res.t c%%fils
<lie libeîrtyc ii <llc '.nlliJtCc âtild mi'.<N of 1% ' dilac Ili <le lic turc'ctc of

loit %leS .~t l i ii..î.l ti Ie gtii t li etiti.

ls;'c ci I crctilti l-It-i'..iit i.iglii Loc.
"tt '%.a tilt Ne. 1liei fie t. suit n fitur

;îî ii %aille'r. lei tilet% îutI.liîiiiiit * wltcrt'
I.

1...tlrtc ligies t1111%It, i' icrl a'. cliti 8-4 a'.t

.1o ila Li 1 ia '. i lîflu.li tilt ti% gii .4 fauir prtve
t.' îilti à itll ia i1%-%% iî.c' St ratlirciy

<a et S î. <lit No. li tt..uît ilti fcc tîot la fit

oei.. % o l<li'r îtîl'-..îiligblî cti'le.r
îil is lit. i me titc,îî iii'ttr'. lit t'.c. l'le

gui c'. t1itcit '.iiîtil tîc ai 'f'r' I voti.

-ut, émt e il cictitl <ci aii miind ie Iti'aulilieîd ai
.ett V. J. Il. Kelk . Ii> ti. Olit.

ta Sn '%t. aki hi% ligiti'. wtll vui affaire,
ti'lcivr i lie' mItl aloit lie . % î'll alîle Io ti.

li.cî c', icc m c îcre' foir lit, ligitl'.. l"c' tuti) Iigil

,11iii .tî1 . 1 d'. fil ctîî toit'î llt' lIceil titaît'
1 i aile 1.811ttk ttiti: 1% m' ulla hc'. for .% ~i gtlt-il

iit'lt ibctiti ilt ci%ýI t' ti> reai ilg a guis cnt-

auraisît oflt il wiicit tatke. a% lait tif mincy froiti
cmii t el~ ' tt l'ît rt lig lit iil;tli'. %%fiitt att> %alie i)t'imtg gisl mi i

reli arît. I itîinl î talte g.1% ;tîît tui tii as iinî,'..it sît'~. ite
itîtcreîl' tif Il' toiii ti r ear iserfcc.ti ual.. 1). Ntt.Iîlitre,

Noc. il t'. .& iltaii' theug fi ii aen oîîîîîtf tlle ta. cuillet.i.

v'i. si? Noc. .%. nic leti 14 tici. targi' morie Ilu tlte tilb l'or tItie tnx.

Il1, c'ic,îl '.. %'sp'ic. ticcltc îllt uic iietcr i. titie lî,cse fii %cil

%CI)tcii ici et ttîpllet c ci tit toî.qi tilt. Ut ilt Ililei. ci.tittitiiî,

for?i'clleij ltgittng. titi sIaitea com ee tcic ii'ilu tc'iic clcrîc ligies, îitî're-
ftire filei '.îlic'r lttîî it l t' tri.. lîgiîîîîîg ;ttl iiîjt'ct i file bi> ci'
lxtu lit I11iie.-t,' .ucîu î*tlîu tis> tif ligis. li atîtîltut & l'rotit.
F'îrc',I, ('ait

l Ii tut> c.c, il 'cn,' ,.îtîujîh' lisîgi'c'cav roibx.ry. No tdattil.t)e
toahet'r .eltler tir itit'iliicf. 11i- li'. o n ittî l oi tîn t ir liste. Cot-

'.tiitîcrsN titi lietter tlttfiett. No c'.pu'n..'itc '.itii ilitel". Tti'. t'.

a traie tif 'cteksiit si îîî'ci mlitcrc a wa'. luit t.%ked for. c.a'tt
>'ear i pii a ec titidcr tirez'at of a litenv" fate. AI Iti, sztnie stue

t land %faiit a %Iiigle itîcter iii Illibilui t. auJd <lic itas lian% liever

lilî iti'.îîcctcî ini ai> suas. titie hie titi rigreetiut'îut' %villa îrivate
fassetitils lait iii latiip'- lîy tit!i, tîttiti ail gel --I, tuictitiilt î'aciî

mondetti. 'l'ie lamîtt'.4 alie%(i ail gise Ilte bet'c tif 'cli'laciîî ifiic
iii c'it liîîld <lic jcîi. Aits' tfile tiant i'.i' lîlittî t'ait teil wîlîct liLr a

lanapl t'. gis iîtg eîuîîtgiî liglît b> '.îî I'îtîkîtîg nt it. li tut>' caie
it la. fleit riiuîic oeil! fio f ditTc'rt .ce, a1idî if > l ciii ai final cosier
itigle tuer tif iiîtîe it'kiiig for 1i.uiiut I ili gis e iii tIti'
autituntît tif Illie (eV't. A'. tiiere %%.at. lit) %&allie giiet i bciieic I .. taill
resutl îL<>'ictil iti cursit. J. tit allier iFrctire, Ilocrt Rl wiî , Otil

in) i t t'. 4:rcriititi 1 .cdi cil.igt' ici Ilce '.elt*r. (1» > 1< t notu

gtoId cfl ctu e olttttter. Thei c'f't<le f<'c t è Mir m.t'ui'. 71v'

v'iîiiitirN lire titi t't 1cr su*tIt'.l'cd filiai bil'tre. tiit fitti Ilte
ilicter'. %low. :îtîd if imîv<iig goe'. wrottg wititfilteri tiîre. t!. titi

%.% a> tifccrrect ttug it, aîî tlle stiitin 1ina> lxt' mal tuf il'.jit ts 't

fît' a ltong stute. We tiik file lgiutitg raici ini Otîaii i li'.i'.
'ccr> cauti lai fai ciii n per ceitt. fiumer dlaite fier fige' %.aller

scr'. t.c titi <lic %îtî..t idc. titi ttiitiitr> iu.tse sne <ci ci

tint iu. a lkkures ritvettîitlt <liai eiceti k
>*. lcglittg ?> Mit c vîiider site ligiesîitig r.tt.'i

tlfkeciig ili rive lîuw Mtuil. itiaer,
.igies & Poiwer Cci., ilîtrk"., Faîl'.. ol.

II Wi'. do floit ii.'e mtuter'. titi ceur laiest'' alîî

itereftire titi fluit figutre iraic ii' îct litn

qucesutionit. tie rt'.. igîtitz e trirgle itcfilte
ciitiiîii' tii Wic îurtitd frontî itîfenmî
>qi'lîf, boill cleirie laid gusc ni fie(iti'.î

%.c.jtctlit ct>' ofi (lie goi vraimen,ît tci fiiii'.

'.lac's itîtt'rft-c'îtcî'% oîuil lu. gret'uty rtdîci'ed
:cl ito't Ioii tie s'aiiliisg lxii ist." Sturnitinit

Eleciric L.igit fat Power Coi.
1~ ksio lats laille tif filie 'cotrkisig'. tif flici

Atct. The tîiiy exiverctî.. we lame liai!
wjt l as i.u ta y fle .1t1tî1aM tee or tac.
Otîr siuuciru. linsc flot bcctn tet"ccd b> tlic

cus ctcit li.ii'ctor. tiltigit WC.. gtt

wa'c 1.t t)citltr' J. Wii. Sett lc-
tricd.in, At. ilukcr & Son'., I.td. J .. tt.ci.r

vcille, Oeil.
Il'Goscnttutcttt iti'.p.'uti'til moiî' ail di.-4

jutile.'. av i i iirri''cie of n'ri,.'tncJ îirev'cms friction: Itel ttc'.'
co1mîtiaît ;'ttt coriuîciîr. No litlikctor li%:îu ctws i'tai)l%(linttctl fin
titi'. tiî'.trîît. ?ulattîtuha Elcctric leit] i. Ligit Coi., iriietg.

Il Our gcîtcrui optinionî i'. deiat flic goeiisnîttctt iîtili! flot initer'-
cr i aIl." Stayîicr E. L. Co.

''Mt c siii l ie c t t. all rîgit in cite% of 25;.So or ittore fi.
Itbîaît. wevi .'e nt' hnrd'.hip and! aI ci'tcc' one tit sntall toîi-

încttutac. C tiideriitg tin pi'. itil-tclu'u do filie wiirk witlî..îîî
et'xra lia>, fatal tieat tiees are hrought to tiîcîî aind tatkei n n'y
-tilt] etirretit f n I oî' tlient fret oif el)îange, titi ft'ç arL' ltoo
liigti.""-Ott.twa Elctu'ie. Co.
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EXPERIMENTS WITH BOMME COVERINGS.
O.N the precedisig p:mge wvill lie filurnd a reprodluction

of a diagrami of experiînents with houer covcrings muade
by the Canadian Pacifie Railway Co. tas test the values
of various conmpousnds as non-conductors of hecat.

'Ille order ;n which Ille experirnents were made, and
tlîe tuateri.ils tested %vere las folloivs:

Exils. 'tank um.u<,.s3 . . ..... . . ......
,ild At Cr c t Il. nei8 tanke, -«.l £i ncj i*s n . t L an

î*uI t,,. lin o, i,. *% ils lits. r aujl 1-8.. swm aisit
0-. s..8t -lits t'Là.*-4 Let, Aoî,u n d Mu " * n Ut ca lIo.

nUlb aIlle (.OMI. 14 i.n. shick

lin Li. u,. 1,4 isii,I .... .... ...... ... ....
lit.eîu nîi3aisî Mn Icons. .ilI. auj oulez om a itRs,

s n,l .ns -ità in. tik..............C
7*8. ~' " ~.,sçî .I *aI 'Lauic i.eg, î.,, oft C. P'. R. IgoUler. aui

tir.t s& . I,a i a ,- CtIll ( 1W 4 in î*eiclc il
Lii. nia. &ir-t.s£e .,( II in. nesli îaîe\, a,, tlit aroel c. a: .1,0,.. faul

shute lee ..litr 111 osae s-i' i-l (,< I3 g IhIieL E

1.3N~~lk a ttk8<fCerinr... a J1
Ille positioni of the karios coverinlgs on the chart

mnav lie rouind b>' the corresponding letters.
It will bc seen thltt water at 23?* was used, the

relatiils %alue oi tîte coverings as non-conductors being
dcivrized b> the naîmbher of degrees oi hent wbch
ecd through the difféent silbst.tnces a:nd tbc con-

sequent cooling of the water in a given lime. A refer-
elle to tire chari shIows that ten experiments were
made. it steill not be neccessary, howvever, to rcfcr ta ail
tif ditî,ais the re.'sults, of somne serc so unimportant, -as
ils experilles3ts .1. 6 and 9., as ta render theni of litie
interest or valise. Il is onlv necessary Io sav that tbe
trials sverc mlade uinder as nearly siniilar condition% :1%

posil.. as ill be seil b> the diagram of the atmos-
plieric tcinuper.itîres during the tests. The readings
svcre talicn frot Illermonletcrs passed througb tbe
coverings :and dowuî int tlîe body> of the watler.

The chart sbows the loss of beat in the lancovercd
tank up to thc ýîth hour onlv, :înd to make a fair coin-
parison the others sbould bc taken for saine lime. The
tenuperature it beginning oi cacba test was 21 z-, and the
following table shows the temperature ::t end of fifth
hour, tlue loss ils five luours, and the los.% in the flfth
fhour

t:',. in Tenip. ai end t.o. in
j lieur%, of 5 ti lieur. 511lit*ur.

latm-~ caik ................. 84 38* il
9.

Sec'ton: t 'e.,a. .1o.'' 31t 88 7
%V.Xxl lagging and18 air Itec ' 1

M..s* ...................... o iô* 8:'

he mcani temperature of Ille sîurrounading atmospbcre
during the ;lis hour may bc takens as baving been 78'.

'Ilie f.tirc.%: comparison of Illc merits of thc coverings
isalade bs' considcring the loss of becat ina onc hour pM
degrec of differcsice ofitcnperature betwccn tbe tank a
its rru igatopre

"l'lie following table %hows liais svoricd out

Ilare la,,1. ... ..

W%-,Il.J tlagî,> aid air sp.ce

--

~0

-- a--s.
-- 0~-
~

'33S 55'~
ab~'i ~~½'
*SiI~~ 801k
.5,l~ moak
.5,; *07
aîh~½ 88<,'~*

o

084

c -h' -

.395

.805

.c<l;4
.~74
.056
.04:8

Ilue Iolltuwing table Ills te v-alise of the coveings%
asetnipared %villa Ille barc tank.
Anmaunt tif tieat svbich cac.pes fronithe barc tank was
8ti nie'. g'rv.ier tilsn ilirsugi sie.b.u. compa"und.

$,~,îena M y>rL, bock'.
IV%,"" aJLgging andi air psc

Nlica shows by fitr the best restait «as a nion-conductor
of hcat, and savied

J4.; ltr crus3 lunc aî: l i:tl :8 lie t %k%3- C&IIitîpîit.

157 '' Wtxid lagging and air ilp.ice.
130 "6 44 ss'sîs:î wtwd.

It will be sez from the diagranm that the los% b>
radiation througa '6 sectional mal.gnesiat blocks Il sud
4wood and air space si %vas practically the sanie, tiierc

being less than !ý- Fhî. between thein at the expira-
tion of the test.

It will bc scen that asbestos cernent, which is in verv
general use, partictilaril on marine boiler, showied il;-
finitcly the worst resuàlts. Therc seerns no roonm for
douhit duit this is Iargely attributable to the fict fhat it
is a -;olid composition, and lacks one of the imost Vital
requirenients (if successful sion-conductivity, i. c., Il dif-
fused air." Thsat the air niust bc diffused or separated
into minute cclls i% strikingly illustratcd ini experiments
2 and .In the first, wooà and air space of 6ù inch
next to the tank, as tised on locomotive boilers, the loss
lier degrce of différetncc of tenîperature wvas -0674%.
Whcn the sanie air space wvas fitled or packed with Ils-
bestos fibre the loss dropped to .oi(e. lit the case of
mica, the air theory appears to have been carried to the
ft4rthest possible extent, the whole covering forrning a
veritable air cushion, each leaf or film of mica being
separatedl from the nlext b>' minute corrugations. the
whole mat presenting the ;ppearance of a porous flex-
ible quilt. The valuse of this ingenious arrangement
wa-, arnply provcd in the experiments in question, wvhcn
the Io.ss per degree in différence of temperatuire, was
only o0428'. Th:ît this is crie of thc most important
qualitics (if aî covering lias long been recognized. aînd a
!argc number of patients bave becat granted for devices
intended to obtain il. Blut ils nearlv evcrv instance it
ha% been :at tbe expense of the material. The great
difl'crences in the valuse of the coverings tested hy the
C.P.R. is due largely to the manner ini which tlie valu-
aîble properties of diifusewd air as a non-conduictior have
been titilized.

The following table will give sonie idea of wvhat the
Ioss of power bas been found to bc fromn uncavered
steam.pipes wvith the steani at 7i Ilb. gauge: pressure:

2 iticl i.. litirsc pniwer Il%,, fer *vrv a3: fées lon8g.
4 4.. . 75 4

6 . 4. .4 4

About g0 per cent. of this waste is ecasily prevcntcd
by a proper covcring af the pipes. When it is consid-
ered lhant this loss occurs al the conîparatively low pres-
sure Of 75 lb.s., it is apparent that with stecam ;Ili 30
lbs. ani 140 lbs. and higher, the loss becornes vcrv
serious, and the nece.-sity for prevcnting as rnuch of il
as possible is a matter of urgent importance.

l'li accompanying diagram very clcarly demonstrates
wbat czan bc donc in ibis direction 1w the use of various
compositions%, as it clearly %hows th e qualities and cap-
ahilities of scach. Ih is possible: Iliat the quesuion might
arise as to whethcr tbe gricat difféences bctwvcen these
substances %vould still be forma]dfial the trials of thc C.
P. R. Company bccn maide wvith higber temperature:
than 212%.

It appears, bowcever, froni publisbcd reports of trials
made some months ago bsy the cnginccrs of the Bler
Inspection and lnsurancc Company of Canada ibant these
différcnccs did cxist ; that company subsequentlv issucd
a special circular on tbc wbole maiter, as one of par-
ticular interest to sticam user.%. 1 t is -;t.-ted furthcr tbat
the Grand Trunk R:ihvay Company have lately con-
cluded a series of trials, on a large scale ami under bigb
steani pressure, of ai number of boiler coverings, inchid-
ing tbe bcst of those tested by tbe C. P. R. and the Iloilcr
Inspection Company, tbe difféence betwccn tbcmn bcing
even morse mnarked. As no data, bowcver, is as vet
available of thcse trials, it is imipossible to speak of
tbcm witb accuracy. It is cncouraging to notice tbe
incrcasing attention the wbclc subjcct is rccivisng, in
vicv of the ittiperat"ivc necess-ity for obscrving the
sîrictcst cc@ionm iii powver and coal and tbc prevention
of all tinncccssa-rv wastc.

CANADIAN BIIECTRICAIt NEWS Julie, s&fi100
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THE ELECTRIC UIGHT INSPECTION ACT.

1'. the Velit.r or the CANAI%,IAt4 FtlctàgICAL.t.

Sut, - .Refcrring te your article in the Mlay publica-
lion iii respect of complainîts as to the administration of
the Inspection Act, permait ail to ofter a fewv observa-
tiens il: reply tbercto.

%'ou stale that Il thcre seen: te exist doubts ira the
minds of sonie regarding the niccessity for suiclîta sys-
tetn." 1 cati very wcIl belice'e sucb to bc the case. 1
renmeniber distinctly when the WVeiglts and MNeas-
uires .Nct wvas first put into operation there wvas mani-
fested vcry dcîded oppositionî to it by the traders
tbroughout tbe country, who could -;e no necessity for
thc interférence by (iovcrtnîctt with tlîcir conccrns.
And in like manner the gas companies saw no nlecessity
for the law when extended to cover the sale of their
product. But whcre will we find the tradec of any res-
pectabiiity to-day, or the gas comnpany that will nlot say
titat the legisialion in question lias been wisc and bene-
ficiai to their intcrests?

We bave on exhibition in the Departmient licrc soute
s-peciimenis of what traders in carRy days considered
proper contrivances as weighirtg machines. Lct me
give you one illustration out of a large nunîber. Il is
intusided for a set of scales. The beami consisîs of
ain oid whiffle-trc, sncb as may be found lying
around in almost any farmi yard. The centre or back
hookc was used for the suspension and the pans wcre
hutng fromi the hooks atl cither end. The pans are
made oft wo pieces of one inch pine board about one
foot %s;uarc, and arc -;tàpesided fromn the wbiflc-trcc by
picces of rope of varying si.s. TMie owncr of this con-
trivance doubtiess considered the confiscation of il b>'
the Departn:ent as a most unwarrantable act-in tact
had vcry serions doubts as lu the nccssity for the
svstctni.

In like mnanner wilh thc gas. The law rcquircd tbat
iiluiiatitig gas should bc of a certain standard of
purity ;and that a Bunsen burner consuming five cubie
fect per heur shouid produce a liglît cquai to 16 standard
candkes, aîna ibat theic asuire or apparatus tbrouigb
whlîi il waz sold shouid bc accurate. A~t first it was
fotind mlosi di*fïicit t0 gel the companues te satisfy the
requircmnlns of tbis standard -about 12 c.p. bcing the
best tbcy couild thcn produce. Graduallv, howevcr,
thcy did satisfy the demand and now find no difllcuiîy
in giving :8 t0 2o c.p. I0 thc five cubic feet. It is not
ciaimed, of course, that the Inspection %ct is cnîiîlcd te
ail the credit for these iniproved conditions, but wc do
conîcnd that il was a vers' important factor in bringing
theni about.

As villa tic question of gas and gas mictcrs, so il is
with rcspect t0 cicctricity andi clcctric melcrs. The
ordinary wcights and measures standards conid not bc
useti to verify the apparatus througb and by which cc-
triciîy is sold, consequscntlv il was found nccssairv to
legalize :a systcm of standa;rds andi verification suitcd te
the ncw conditions that cxistcd witb rcspect to ibis coin-
modity. Il is. as bas otten becn explaineti before,
stmply an extension of the wcighîs àind measuire.s sys-
tecm t0 cover thc %ale of clcîricity. This sysîcmn bas
becn in operation for twcnty-favc ycars, -andi the Govcrn-
ment andi Parlianient of Canada lias not up t0 the
presNent lime recciveti a single pctition from any section
of the people of thie country tsking that i. bc abolished.

As te tbe methotis that have bcen adopted for the in-
spection of clcîric mcîcrs andi pressure, this iN, of
course, a legitimaîc subject for discussion bcîween the
clcctric iigbting industry andi the Govcrnmcnt. Rt was
ibtîugbit ai the oulset Iitat thc gns inspection service
couiti bc usedti dvat.geotsly in carrying out this ncw
work. The I)epariment is still of tfbis opinion. The
first ycar's work bas been mainly that of organization.

The inspcctos have becti confiicd alinost cxcltlsively te
thîe verilication of meîters at becadquarters, thus enabiing
themn tu become acquainted with tie use of their isîstru-
taents and the hia:dling ot lthe electrie current. Duriîîg
tlie ensuing ycar il is intended tbat caclh inspector slt:l
visit Qach etectrie liglithig stution at tent tvtce, at
ottener if needeti, to vcrify mecters, comîpare voltnteters
and test the pressure under full load.

1lsi respect of the registration tees, about whlîi al good
deal of complaint bas been beard, the wriler is free 10
admtit tbat for the sinallcr companies it is sonmewbat
bigh. Acting under this impression iii Septettber last
tRie l)epartmenî niade a rebate of Cftt dollars te ail
companies having installations of 5oo lamips and utîder.
Sisîce tîtat lime the Departnment Itas eCCt Coilsiderinlg
wbcther iii future Ibis reduction can bc extcnded tc ail
companies bavig installations of i,000 lamips and
indter. Tihis would include aIl, witt l te exception tif
about a dtv.en of tRie larger companies.

In connection with lthe testing of mecters il is clainiet
duat nicters, aftcr baving been sealed hy tRie Govcrtnmcnt
Inspector, have stopped altogether, "lowing tu the for-
miation ofa substance on the c01mmuLtattor." Is it eontend-
cdtbat this formation is duc 10 Ie fact dtlî thenmeter
bias been szaled by the inspecter and not by tbe com-
pany ? Is il claimed Ibat the seller should htave access
to the meter and that tbe buyer sbould be debarreti
fromn sucb access? Cîearlv, if there is any sealing to
be donc ai ail it is the inspeclor wbo tests tbe nicler
and wbo is the disinteresîtid party wbo should do il.
There are, no doubt, isolateti cases wbere tbe direct-
current mechanical meter bas II lo%%cd up -under
becavy load, but lu contend tbat tbis is a frequent occur-
rence, and tbat il necds cleaning every teW WCCL-S, is a
libel on the meter. Rf, bowcver, Ibere are difficulties (if
this kind wilh respect t0 tItis particular mcîcr, ]ct tRie
manufacturer% subni tîteir case te tbe Departament,
-and R venture tbe assurance dtthIe diffnculty wiRl be
met if atl ail possible.

Vour NMay article also cbarges otîr inspecter.- witb
"posing as electrical enigincers.- Tihis malter bias

been carcfually invcstigatcd and alo founidation wltevcr
in fact can bc founti for tRie charge. *rite inspecter aI
Hamilton, il is truc, wlten appealed tu bv a personal
friand on the dirctorate of the Hiamilton Eliectrie L.iglt
Co. for bais opinion as le the causse of the enornious
constimption of fuel uander tRie boilers of tRie sîcam plant
tbere, stiggeslcd that possihly the cbimncv was tue
small, and oftcred tbe maechanical engineer of tbe coni-
pany the use of certain works tir anîborities uipon tbe
subject. lleyontl this hie diti nt go. If tbis cati be
cailed Ilposing as ani clecîrical enigineer " 1 fear we
shall have t0 pleati guilty.

Now a word in conclusion as ta the opinions wlîicli
bave been soliciteti from the companies in rcpiy tu a
number of letding questions submitîed te îbem ; copies
of whicb voit bave been goot cnougba tu send mie.
Opinions ot tbis sort catn always, of course, bc vcrv
readily obtainad, and tbe R)epartnicnt nîiglit incet
thcm- tbre tu one -witb appeals from corporations
anti individuais ai over the Dominion, asking for tests
anti investigations of varions descriptions in connection
witb ciectric iigbîing. The statement that tbere is no
dissatistaction -no friction -b-elwccn the contracter and
the consumer, is ona noloriously at variance with the
fact.,. From per.sontl ob.servationliawritcr is perfectly
wel aware of this friction, and is; also awvare Uiat flot a
few of the companies bave cxperienccd mucli satisfaction
from our work.

Whiist testing melers in a smaîl town sorte lime ago
we offled Io compare the station: voltmeter witt the
Departmnentai standard, andi ot doing so il ivas founti
tRia' tRie Pressutre lad beeu îuntiîîîaingti four Vtbt ;11
cxcess of wbat thc ianîps called for. TRie contparny lIad
ben biaming the Iamp draiers wvitl suppiying Pour
Iatmps, but the trouble %vas% fuuind to ba iii tRie inaccîtracv
of the voitmcter. The manager ivas well picascd witi
tbe test and exprcsseti bimsclf.as being quite sure lthe
saving in lamps wulit pay tRie registration fec of Sto
many timcs over.
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STR~TORX lR~NllNO. >.Js i cay prucl ,samutl Il. Nvrir*

t.tT'R l IIRANCII NO. 4 .- 14în. mIS &Iru Ath Futti>. nasa. mollt.
F. Lin. I'r.sIs T I<'siru. Vm..ýiçes oq.Ol.Scrc7ary. Stranîfors

Juîmt., $&fi

L.ONDlON IIRANCLI1 NO. ~.Mrsotea instsil is> thse luran andi Euet "on
Sa, îtsg Css.* si. Robsiert sttni'. S'resldetst ; . Kklie, Vice.l',e4ilrt; Wtt.

Zslaset, ecetryTlmaugrr. 33] Rtihsond Street.
GULI'l itR.NCll NO il %eet% mît andi )rd %%ednrssiay- caria ttss.ti ti

30i. m., J. F.rlve.luiet J. Turk. Vjce-i'se.idrnt: Il. 'l. F*lr.seliss.
e.. *era). J. <rr). Fin Socrrtar)'. I*reasurer. C J joideni
OTT'AWsA IIRANCII NO. J.-.%Seet cver). secotd asnd touetil Saturday (ss racls

cttutttl. in ltututsgc. hall. lRideau tfret* . ras I. rt S'tessdslt . I ersi
secteuar). 3.î Weltinàgtsturiet.

lttSt'SIIRANLII NO. &N ee.mt asnu 1Ssurtj an inelch ittondaî. ls
straretst' SFretin-.

IIERIN IIRANCII NO. g.-%Ieets and anditiu Saturdaye ch vantaiît ai 8 ps..~..UtIe>. Panaenltst*. G mssî. Vss.e l'ressslit . 5eretrarj at, lait
Ruade.. ltritt, Otit.

KINC.STON llkA3iCli NO. tsi- -sImts su and jrsi Tuesday at teasinondatl iii
Frasser IiAll* Ki,)£ farct. At 8 P.ns. It"tisettm S. <>orncr. %ice.<',e.idctst. le ry
Illsiti.: Secuet"r. J. W. Tasuls n.

WINXIVESi( IRANCII NO. si. -llieN.ent, G. %I. larIcît: KS{e..eotary.J.Sutlsrmlansl- Finatscial Secretaty. A. Il. Jstne'.
KSNCAltltNE llRANCIl NO ta inets.r Tus>ttB~~(t!Ic.

Kit,i.,ut, blisxî. Dussrs.<aniel lgenneti: Vc.'eiet ssît<tltsm<
q.«rta"y, llercy C. Wailker. Watrtwsrk..

WlAkTON Stl<ANCII NO. t>.-ilmsident. Wns. Cradsiock: v..Sce.
rdS. I>ssssiant.

PEL'ERIitOSOur.i 'IRANCli NO. t 4 - I Met ilAndi 411s 's'lesneaY its

%grain linnsdry. Csarlse mtares, iecltry.
IIROCKVII.L.E IIRANCII NO W3-rsdn . W F. Chls>snan:Velr.

drill. A. FralisUin: Stsesin Se«ctary. %vait. R..bisn.sn.
CARL.ETON PUk.~ IRANCII NO. t6*.Lro. try Saturda>a eseti1sg.

llit.salent, jsu. %Icxay Seciciary. j. 1). Armtru,s.

ONTARIO ASSOCIATION 0F STATIONARY
ENGINEERS.

S're.deîtm .is.ANS E~ . . itr:stsfors. Ossi.
sieLeiens. 3'. G: 1F JE.1 is. Osi.

S.i-4ttrr. A. F. FI )KINS a 19 ltordet, sa .Tssrstt,.
.1cikitoi. a NapierEWS .. HaTmilton.s

TORONTO -A. FLR. ain.. A. %S. mdEs. . pl
5

li.. F. l>smnaMsi.t

OTT'sWTSinaa. Reie. %aLc

IilN;STO -j.i>rin.(Cisief Fncinrer l'etsitensizary). J. Canjlseli.

NIAGARA ssIS-.Ssliî.

lnmrnation rrcardinr caarinationss saS5 Le furaitlacsesin apstlicatijt tsi any
nuetritr utle 11ta ,rd.

Possibtlitl., ot Alter- IN Our colunin%. recenî l%, ivie have giver
Sating Catmts 1« thec ideas of several individuals as to
Uailway Patpmet. the possibilities of altcrnating currets

for railway purposcs. It sccms to have becti gcncrallv
conccdced that, whilc thcrs: was no reason on theorctical
grotinds why thcy should flot be used, stili for practical
reasons, conditions of service would requirc to, bc faîvor-
able bcforc thcv could become suitable. It is intcrcst-
uîîg to observe, however, that qîîitc recentlv an clectric
railway workiîîg on the thrcc-phase system has beco
siarted in the îîortb of Italy, at Lugano. Tbc dcî:ils cf
the construction arc in many respects se, différent front
those standardized this sie of thc Atlantic, as to make
thcir study intcresting and instructive. Thc application
of the polyph:îse system itseli in rilway work, is so
far as wc arc awarc. quittc the first instance cf the kind
except for cxpcrimental purposeN. IPowcr is taken from
a v.tcer-fili sevcn.ind.a half miles from L.ugano. This

fall alrcady supplies power for the clcctric lighting of
the town by the altcrnating system, and for other
electrical purposes. The thrce-phascç gencrator is of
îii h.p. Thc voltage is i,o0oo gcnerited direct withoîîî
thc assistance of stcp îup transfornicrs. This isin itsclf
a fe:îîure cf importance, as thcreb-V the incvit;îbIe fosses
in transform.ition arc avoided, and is rendcred possible
by the designi cf the ge~neralor, which is cf the station-
.ry armature revolving ield type. Tcfeunyo

the alternations is ;o, considerably lcss than the number
irsually adoptcd in this cotintrv. As ail induction,
capacity, and hystcrcsis lasses incrcase directly witb thc
fracquency of alternations, the reduction cf the frequcncy
is a malter cf engineering importance. It is truc that
below about 6o cycles per second thec flickcring of lights
affects thecve but as the rical field for polyphase alter-
nating currenis is for power transmission and utiliration,
this conNideration lost.N considcrably in importance. On
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the railway fine the currents are conducted b>' nicanis of
two uver-liead %vires. and the rails, whlich arc baîîded ta-
gctlîer in the uisual miner. Anather departure front otur
ustial practice is in the niatter of the poiver of the uiotor..
*rite car.% have a seating capacitN uf tse nt> -tour ; thc
gradle: on the fllne ruilas high as %ix per cent.; the spced
averages nine mîiles per htur ; and yet ecd car is
equipped wvitlî uni> one twenity-fie lior.se pouîer niotor.
I n mlany wa> s, tlierefare, the fili worthy of being
carefülly studied, and nîiglit serve as an objcct lessun ta
tlîase whose engineering idcas have a tendcncy ta fail
inito graaî'cs.

'im, absence of really proper and coin-

Eiectrlc întutospetent consideration of the general fea-
ttres and prelimlinary engineering ai

electric plants bas beezi prorniniently brought forwvard in
twa recmit cases. A tuwvn of 6,ooa inliabitants, long
and narrow, witli scattcred bouses, was supplied with
lights on the direct current systeni ; and a smiall place
of ncarly î,ooo, cancentrated round the railwav station,
was wired upon the alternating plan. In the former
case, a boause d;tant alinast 35;,000 feet from the powver
boîuse lîad ta bc supplied, and was rcached b>' the in-
genious tlîaugh camplex nîethad af transmitting at 220

volts by uising the ouitside wires ofithe tlhree-wiresyt,
and ten rcducing down ta the lanîp voltage of 104 by
availing of the :îddition;îl drap cauised bi> a water resîs-
tance. The copper rcquircd for feeders, mains, etc.,
was a vers' large amount, and the plant did flot pay.
lIn tlîe latter case, the voltage being high and the dis-
tance sniall, it was impossible, without uising wvires too
strait ta put on pales, to keep the voltage at the lanips
down cnotugb, and thcv kept on burning out. And be-
sides th!, tia resultant cost of generatar. transformer.-,
etc., wvas considerably highier than the price ai a direct
current installation would have been. Electrical in-
vestors shauld remamnber tlîat tlîc selectian betwveen
alternating current and direct current nîachinery is flot
a imatter whiclî shauld be decided purelv on grotinds ai
personal preference. but it should rcst an wvcll considered
enginieering.isnd commercial cansiderations. The alter-
nating current system wvas cvolvcd ont aof the inadcquacv
ofithe direct current systemt ta properly mecet certain con-
ditions, but the frict th:at its use is Most .1dî'antagcoifs
in those circumrstances, is no rensan for thinkinig it ta
bc the hast uinder :111. Other things being cqtsa-l, tlîe
direct current has the bcast ai it on the score ai cfliciency,
and as for ligliting or power, the ona passses noa d-
vant:îgc aver the other (gratiting the use ai alternahing
cirrent rniatrs, and disregarding the possihility oi using
starage batteries). Thecir comparative mierits scetil
tlieretore ta reduice to a question oi comiparing the costs
af tia twva systcms. Rcicring everytliing ta lthe stan-
dard af two-wirc direct currcnt workinig, wve f'ind that ta
transmit the same total power, althei sanie total loss,
over the sanie distance, thc direct current two-wire
takes zoo per cent. oficapper ; tlîe direct current thre-
wvire takcs 371' per cent.; the altcrnating systemi at
i,.oo volts taikes.aboiit ona percent. Sa the.altcrnating
svstcmi bas the Idv.iit.ege ovcr the thrc-wvirc dircct by~
,~6 per cent. But in arder ta do this wvc have ta lise
transiforinere, wvhih miay quite couinterbalance this ad-
vantage, utiles% thc distances, bc great. lAnd titis dccs
not take into contsideration the extra lasses due tii the
transiarmaers. In a i,ooo light installation, thc cost of
the trainsforniers will bc certainly not less than SSo, -.o

tlîat uinless the total diminution af irst cost ofi wvire by'
the t'se (if the lîighcr voltage be greater thî:t, $8oo, tlîe
direct current i% actually the clîcaper s%)%lent ta use.
Even if tic saving In %vire amouitnts ta kÏ8u, tlîc direct
--urrcnt %% iii bc tic mare cconiiînLl %% -steni, because the
transforîners ilieniselves lim~e inin inlîcrent la sduce
ta livstercsis, leakage, and hicating ; and these will
nccessitate ant e.peîîditure fur futel that n ilI bc b -.1%iated
b> tlîe direct current. The above cansiderations show
that every liglitinig tir power enterprise slîauld fic very
carerlîh!> cînsWdercd bct'arc (fciding an1 the crass If
niachiner>. ta tise.

I'r wotild be interesting ta learn whlat
Llgbtalig Arresters. efl'ect the recenit violent thuniderstornis

have hiad in directing the attention ai
uwners and supcrinteîidents ai electrie light and pawver
stations ta the nicces>ity ai adopting devices for the pro-
tection oi tlieir machinerie front liglitning. It nia>' pas-
siblv he but a coincidence thtat several enquiries regard-
ing liglitnisîg arresters were received at titis oflice iu-
niiediatelv follo wing the recent starnîs. The cectric
stations appear ta have conte through thlese stormis
tvitlî ver' fintie lass, but titis is uîot likcly ta liappeai on
every occasion, and pratective devices should bc regard-
cd as ane oi the miost important features af the equip-
nient aif everv elctric station.

Wî, nia> shortlv look for a final dcci-
Duty on steel Rails. cision rcgarding the proper interpreta-

tion ai thiat section ai the Canadian
tarifI' rclating ta the dt' tin steel rails. 'T'he Privv
Counicil wvill sluîirtly adjudicate uipuu tîte question in
response ta ani appeal taken liy tlîe Toronto Railway
Ca. front tie decisions ai tlîe inicriar courts, tinder
which it n'as lield that steel rails of the wveighit now
niastlv used iii clectric r;tilwa.y construction are subject
ta dîîty. Tha 'ronto Railwav Ca. are secking ta re-
caver a sum exceeding Sio,ooo paid as custauins duites
several vears ago, in accardance with titis iuiterpretatioiî
ai the tarifT. The decision ofi the Privv Countcil %vil
bc aivaitzd wvith li ich interest bv electric r.îilwav catît-
panies throuighout Canada, and b>' the projectors tif
new~ ronds, wvhose initerests are afl'ced.

'iuî dreadiul occurrence at Victoria, B.
Tbe Elettic laiway C, on Nla>' 26h, is %ne believe tic first

accident on an clectric railway iii Can-
ada ini whicli more tli;ui a single leé lias becit lost, tir iii
wvhiicl injury resulted iroîîi Ilie car.% lcaving tlîc track.
Since t'lcctric railwavs have caile ta occup>' ini 11.88nv ini-
,-tances tîte saiîîe positioîn as Nteauîn roads, grcatcr pre-
cautions than lieretafure will lie rcquircd iniiîcir con-
sitîchian and aperatin. Tie niaiîî cauise aitlîe.accidett
at Vicitîin scenis ta hanve lcen 1tlie want ai a suffucierit
factor af ,saiétv iii the bridge over wliicli tlîc cars wvere
rcquired ta pas.s. l:îd the prîîper aîîîauiît oi surplus
strcuîgilî heen allowcd in the conîstruction ai titis bridge,
it prob:tbl>' wotulî not have collapscd iii caisaîluicce tif
Uie cars% jumping tlîa track. On the otlier bîand, tic
cars- %entî ta have leit thîc rails bcausc ai bcing rcn-
dercd ttop.hictvv by the overlaatd of passecnger.s scaltd
an the top and clisiging to the sides ai the cars.
R.tiIv.t bridges ai ahI kinds ,;Iiotld bc suibjcctedl Io peri-
odical insprction, and mianagers oi elctric railwvays
s-hauld not allaw pasangarýs ta ovcrcrowd thecir cars it
the mnîaîîer dcscribcd.

julle. Sik)G CAt4ADlAN JELIECTRICAI1 NEWS
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ONTARIO ASSOCIATION 0F STATIONARY
ENGINEERS.

AT flic :înnual meeting of thtis Association held aif
(;.lit on fli nst ilnsî., represclnt:ttivcs% of tilt vatrions
lodge.s tlîroughoîît file province werc presnt, (roni
wlmonî cncouraging reports wverc reccived.

Officers %vers: elected as follows :-A. Ames, Brant-
tord, president ; T. S. Mtichell, London, vice-president;
R. M:ckie, liatlltol, trcasurer ; A. E. Edkins, To-
ronto, registrar. Iloard of 1E.xtniiners-Jamcs Dce'lin,
Kilngiton ; J. W. Bain, Toronto; WV. Donaldson,
Ottaîwa; Wnim. Stotî, i lanî1iltr*..

A rcesoltatioti *as passed auîtiorizing careful cnqu ry
by tlic oflcurs (if flic Association into the causes of boilcr

explosionts.
A deIleg:tion e.i.ussting of Mr. James Devlini, King-

s toi), Mr. A. M. wickens, Tot-onto, and NIr. A. I.
Edkis, Loindon, was appointed to interview Sir Charles
. rupper in bl:tlf of Dominion legislation for flic examni-

station tif crngineers in ail parts of the Dominion.
The ncxî mneeting wili bc held in Toronto on the 6th

of Jistne, 1 &)7-

A CANADIAN MANUFACTORY 0F
ACETYLENE GA&.

WiTiiiiflic pat iontih Nr. T. L Willson, the invent-
or of acetylene gas lias commeces!d the crection of a
factorv it St. Catharines, Ont., in. which to mianufac-
turc flice gas. Jîmdging by the sizc of the factorv it is
flot proposed to conduct operations on an extensive
%cale. It is rcportcd that %Ir. WVillson has cntercd into
a contract Io supply tlic St. Catharines Gas Company
with a certain quantity of acctylcnc for cnriching pur-

poes, and that bis purposc is to endeavor to cecct t

similar arrangement with the gas compaties throtighout
thc Domninion.

PmtsONAI-
M1r. E. Cari ilrcitmatmpl. tif iBerlin, wa'. rt-cenîl>' ceieed a mcmn-

ber tif %.'e Anmri%7.%n Soertv of Electrkit Enginmmr.

Mir. Il. t'. 11mxwss,.111n1iiimg chgineer, of New York. hla% limenm
cmgigetl b: Ille linsumillon Radiai Ra4ilway Company>.

Mir. W. J. Canmp. et ci ricatu tif the< C. P. R. Ttlgramit C.,. wa'.
a rieceml %..iîolr Io Nctw York. %there lie lhalt a confercmee %iîlt
Ille t'0%lat 1elegrp1 Ci'.

Mir. A. W. comgiom. tif Ille Gemmrai Elecetr Ctltlm1m.t:mv.,% ,.afT.
isai' lxeetinomfintct in hli% litane hv ;ille%%. for a c~ouplme tif imomtim..

I%%I 11k t rit.. wrnl bc pIca..ed. liiwcecr, Io Icatinta lie i.%
tim o aleî way to recuvCry atid liipe to bce abkc in rctume lai..

Mfr. Chiarle.. H. Wnrgimisn tif Mr. A. A. Wrigmm. ter Rcttircw,
Omit.. '., ciiiimmemm£l> tiuer%%ft in lt;% recenl exatnistatomt.. at
%I&Gili UniîetNitv. Mireai. lie tonez honorii in clectrical engi.

iiccrdiig. h iraulue.. iermodv-unmc% :and ia and imeaded lise
lilti ofpa.nett in uIecei.ricai engineerng branch.

1anong aise vi.îrrm Canada £0 the mrent convention of lime
National Ekleetrie L.iglmt A'..ociali<m in New 1

Vo<g
4

. werie Fredertic
Niciil.. ni-.nagr G. E. Co., Toronio; Mr. W. Il. Brown, amana.

ger 9coyal Eicetrie Ci%.. liward 1). tllack. Promf. lrnry T. iloley.
Muonrreai; F. fi. ttadgrr. Jr.. naiuger Mlontmorency Light &
t'ower Cc.. i-Itcbee-: anit Cha... Il. liunt, manager Elccîric ighl

& t'ower Cc..i.ontn. Ont.

M1r. W. C. Clienry ha.. bren appoinicil gemmcrali eperintendent
tif tlme Cion..ii;dated Railwav anti Light Compmany. Victoria. K. C.
hIe will excreke. a bemmerai spernmi" of lte ,.'£min Victoria,
V~anteouver anti Ne e.mi'e.maicing hi%. heatiquarlerx ai

Vicoia anti giting lite tramway andi !iXhling .. ytan hilb prsaitia
utnrnlion. Mlr. Chenrv i.. an rlcî.-ricai enginccr or r«mgnited
âb»gl;sy. andi rrsigntd a%. Mapeintendent of the Pocrilanti Germerai
Filmctruc Coî. #0 accrix hi*. iwr¶nt Ho.îo.îe ha%. barn con

nccîd 'iii >,aime tif lte Lirges: ch-cîrie pomw planît. cfAnicricz.

TRADE NOTE&
Tite Regîmmi Eîleclric I.igis & t'ower Ci'. have ordereit a 500

liglit aiternator frommii lte Canadian OGecrraI. Electrie Co.

Tite Beartiore Co., of Toronto, sare pîultimîg a mmCw l00 lm. p.
Gloidie & McCttlochî enigine in one of thmeir tanîmieriis at Acta,,.

Tilt! Roiger. Eluctrie Ca., of L.ondonm, have becîtu awarded th
comract for ant eleciric liglmî plant ait lie L.ondon water workm.
~Mr. Johin Crowe, of Montreal, liait placelt an order witm time

flahmcock & Wilox Comnmy, ce f oatreal, fiar cimmc flair tir f£hdr
i50 hi. 1p. issiîroved aIl wrougiît %tel Isigli parcmiîre water tube

The Canadian Gemerai Etectrie Ca. art- itist.ahhiîmg a ver3 conis-
pact tmarine liglmlimmg ,.et on lise mew iîtcanter "Ctoron.. The
geumralor i, a s-tandard înullipciar ijo liglit machinîe direct
couplet tii a vertical marinme type cmmgimte eîmîî..rîctet at lise licier-
boIrdi workm. tif lime commpamîy.

Tme Canadimi GemeraI Elet-ceic Co. .are icupplvig .a ver>' coin-.
,miete p.oaldIlant for lise bMontrei Gemmerai ltos%îital couimsimg
of lwm gencraton. tir 4u kilowatt% caîmacilv cache aid aie tif 17
kilowatt% caîmu4city. Tlimese mîaciimme wii lae uf tlteie commpamy'.
siew stoterate %.peedi lmuhiioiar typle.

Tite Packard Ftecîrie Co. are i',iuig montly it miniattre
r<înin a finîie menoramdumni hook eîmitied 1' t)aiiy Notex- comîtain-
ing blankic. for nmcmoaranda for each day of thm nmonli,. Tîme ia'.t
four pagtet are devolcit tu lise coiimpamy'ec advertietents<. Tite
idea iis a unique one, lait wiim no douibt a.msit imi widening lime
cii-cle of lise comp:any'-4 acquaimlamce.

Tite Ray Eheciric 3Ifg. Co,., of Jlmmisom aereeumiy suppiied
lise foiiowing maciime:-A% in fi. w. dynasmmo fur lise Gemdrom

Stmmrfg. Ce.. Torounto. an ciectru.plating dymaniô for lise Ontario
Silver Piating Co.*-6 brancit aI Niagara Fatlis, N. Y. ; a 20 k. w.
ligisting dynamo for the Eatglc Knitîing Co.. IlantiltOit a 30 11m.p.
motor for Widesnan & Cieniems,!i Cueipim; a- 4~ I. P. uMOtir for
Geniniei'.% iaumdry, Hlamiltonm; a 0 la. p. omonsr for time Miclea
pubs. CO., a 4 h-. p. motor for Mir. Carlisie, amid a là. p. niotor for
Win. Bleeri., ail of Toronto.

The Monîreai Sîreet Raiiway Company have placetl an oarder
with lthe Uiahcack & lViukox Company, limant of Trade Buildling,
Monîreal, for three- batteriet tif their inm1 rovedi ail wrouight litel
iigh pr..uewater tube boiicrsi. Tîmete bo*slcni are intended ta

furmilsim ,.lanm for lime new 4,000 Il. p. englune wiich imey have
ordered for ilimeir William m'reet power imou..ie xtCtiion. Probably
no more perfect in'.taila-tion of t.anca..hire or Gaiioway boler,
ha%< ever barn madle, ceriainiy nul in Canada, than lime preicent
cxmenmiicetant in the W~iliiam %trct power iamu'.. Theichowing

maleim lim e ltlahcok & Wiicox hoilerN proved îoo altraclive.
limowcver. auit lime managemntn of Ille Montrent Street Raiiway
havc driemimmeid liat tfueur pLint willie crovided wiim jm..î t%,
gond t.i ciimcry .. % Ilme greal %Irimt raiiway plant% in the United
Sittc:.

Mir. Wnm. T. Bosienr, gemeril CammiadL-tm agent for lime Pabcarck
& %icox wîrtube 41atam houler,., furiiment?- lime folowiimg infor-
îmaison rrga"rding lime geogeaphiicai tiitriluim of imeir carderi, ast
given imi imeir LasIt mosîîlms %ales< report: Atncrican saic%4-3.374
fi. p. in New Vorti, %6o ha. p. in Pcnn.Yivamia, 400 h.- P. imn Flonida,
s69 fi. p. in California 3,.%$o he. pi. in %Ia%.'.tchuiett-4, 250c fi. p. ini
New jersecy, 2S lh. p. in Rimode island, 6,400 fi. p. in hIlinois4, andt
6,88o im. pi. imm Miaryland. Mie foreigns ,.air were dividei t as fol-

low'.-: 8,322 h1 p.- in Rusi.ia, 74 h. P. in NorwaY, 1,,5 h. p. in
Francýe, 3,5 'a. p. in Emglant, t40 ha. p. in Beigiusm, -94 I. p. in.
Spain. 76f he. 1%. in Portugal, s26 la. p. imi Sctland. s92 h. p. in

Cermany. -: ha. p. in Hiollande, 424 h. p. in Southt Africa, 332 h.- pi
in Sweden. %z h. p. ini Iîaiy, 280 h. p. in Brazil, andt 128 ha. p. in
Maitagaascar. Time forcign lisI footsç tp iu 84t8 ha. pi., whilc lime
Amaerican li..lamonî Io 3 s,583 he. p.. or a total of 3o.oos h. p. for
the moralise tif which 7.000 ha. p. are marine boilers. 'he aboie
report indicatets oni>' an average mionth*s bau.ineait. The total
number of Babeocti & Wilcox boiler "uw mn tise aggnregates4
neariy 2,000.000 torste poiser.

The L.achine Rapids Hydraulie andt Landi Company' have %e-
ieeîeti the tree-phau.c ibysteni ofîbhe Catnadian Geraerai Elcîric
CO. for ther new tran..mi.sion plant. Ttc initial order ftir the

garuieratorec enverit %2 machinet, each cf ,ooo torNemowirr
capacity. Thi.. wllill ith one excepioni. bc lte gargtest poiwr
tran.ntk..on plant in te world. A full ticscript'io< of the deîailk
of tii mo.%t intereNtiniK in..îaiation wiil bce given to aour readers. in
an cari>' i%%u.e.
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Rt.%I>IAT LuATRa.4 rellecîted in the tîîtîaî,~ of ilienîther, of (lie CaiattjaîtiEctreiA~îitm wIio
ctnleii~I:ti alcudîugt le Trîîiiti Contî~enthion.

CANADIAN ELECTRCAL ASSOCIATION.

I'ARTICULAItS OF~ TIIE Al'rROACu1ING ANNUM.
CONVENTION.

IN the May number ofthe EEc-
TRICAL NiEws reference svas mnade
ta, tlîc Sixth Animal Convention
of the Canadian Electricat Asso-

I ciation which is tai take place in
- Toronto on the 17 th, î8th aud

i 9 th inst. The arrangements
~ N~ for this convention arc now prac-

tically complete, and wve arcecn-
abled tel publish herewith the exact program, as follows:

IIW1JiiAiTtbt-CÇ)t.IL Cii> NI IERa, 11bAsci, or TKatcL

IWUSfINSS PkOCRANI1.
JiIix 17,81t.

r.3 P-m- Opening ofir' "c.on in Cou»il Chandler. Iloard Or Trade
IhuiUi;ng. Vonceand;, Front Strtet.

1'te4ictit' Addre.a.
]Ceading Minute. oflait 31eltig.
.SearyTrea.utrrs kcport.
Repxtor f Comuiites.
Gencral I1usin,_
l'rtentation of l'aperst.
I)iteussion.

îoA>0 A 14. Cosderetîon of Repnrts cf Commidtees.
Ele<don of Sta,,din Ccnimittees.
.Selectson of Place and! lame cf cai Niutirn.
Election of oiicern and! Fsecutie coaurdte.
Gtceîal liosNen..
1'tewrîitain of IlaQ.1.
I)i.cusjon.

labo A. M4. Prteentatîn or 1aptr.

Greta Ilinetà.

LIST OF 1'AIFFRS.
"Ocan CaIsle.. (Ili.tof&al>. Chas. P. l>wiht, Toronto.

Acetylcne Gai,- (.!thî iemon.iratiooe. Geo. lIladc* liamilîon.
Rten.- James Mimec, Toronto.

ConndetraMln and! I>c-cu.s:. of the GC«merment Eiecric t4iht
Inspecton Adi.

%ongle Central Staion F.onm, P. G. Gouulet, %.jonîraL.
Potter Tv nsiiton by Poiphalle >*l-..o.

e Cea. %bite Fraser. Toronto.
**Operatinc Engirms iiîh9ut à N<asillai Supyly olCondent Waîe,

E. J. PhlUip. Toronto.
*'l'bc Ouilools (or the Elmc Riway." F. C. Armkrong. Toronto.

Set-eva
1 

of iheft ipper will In ,iluetnatcd L> eIcatic pmeoetion cf
diagiami, and lte instrn tl.erby sreaîly enhanre..

sOCIAI. FEAURS

sko r. M4. ?.l.mbm nd ladins wil a:îtend an ilu.îtraied lecures by
NMr. jame l inen î: nitW* "Radint Masser.' tobcdtlinee
in <lit Rocanda cf ihe lkar.! o(Traje. %bo-inc Prnf. Cool.,.

exiperrmcnîts an.! abo deînconra:Ls>ns of Rnentgei ray-a.
Inttreutng sbadowrapta will Le gaken and! tilqLoe.

JUs.mC tuni.
9:ço r. il. Ecur.jont uler . transir l t tog. u Joint l'.r

Anttial ILanjîitt go ineIt andi ladie. ai lo.te liîe.
fnllose.!b> ioî "igl sut it LI.C Oniatio, îeîuîruilî, tu

Toronuuiul.li i i . Ni.
JU4g I 1911.

Atmngctenus aieC leitir malle fi ait ctir.iî', ly Lot aol. o-î
ILiid, aloîur dt waqtr fronit iii Sctaru lieiglis and! Ititig.

Niotr-l)tsrinc Ille ;îrqiî:rcý% of Ille comnisii Olîpitfuh>. iit il Le
nifroedi fur jîîspectilti of tIse tus.sr stati4lti% cr site Torconto b.ectic
1.1&uIt CO. Wiid Ille *lcrîî .09Q yCîi..î

The subjects af the papers tal bc prcsented at this
convention appear to have beemi wisely sclected. Moust
of the questions treated of are destitied ta have iln imi-
portant bearing upon the clectrical ilnterests, aind tîmeir
fitl consideration and discussion at the pressent juncture
is most desirable. MV have cvery con fidence in the
abilitv of the gentlemen who have utîdertaken ta prie-
pare these papers ta make them both interesting and
instructive. WVe are quite in accord, hawevcr, withl
the view cxpressed by some distinguishied gentleman
whose nanie we catn*ot recall, that the chief value of
papiers ai this character lies in the discussion arising
out af thcm. If, therefore, the fuit benefit is to bc got
froni this interesting series af papiers, niembers af the
Association must farniliarize theniselvcs witb the views
expressed by reading and careftilly digesting the advance
copies which are usually available sorne days previous
to the meeting, and corne ta the convention prcpared ta
express their opinions and do their share towards pra-
mating a fuît and profitable discussion.

Take for exaniple Mr. Gossler's paper on IlSome
Central Station Economics." WVhat more interesting
or important subject than this ta evcr owner and nmana-
ger of a central station? If central station men~ wil
make a point of attendig the convention, take a
hand in the discussion af this papier, and compare
notes with each other, a fund af information rcgarding
central station management af the greatest benefit ta
every central station manager will be the outconie
It is due likcwisc ta the authar of a paper on which
niuch effart bas been cxpendcd, that his audience should
express themnselves regarding the carrcctniess or ather-
wisc of the views he enunciatee.

Thcre bas been manifest at past conventions of the
Association hesitation on the part of the majority af the
mnibers ta express their vicws. WVe hope ta sc this
spirit disappear at future meetings. Thec members wiIl
bettcr advance their awn interests and the weif-ire and
usefulncss of the Association by hazarding their opinions,

Bigrrng *'Bg *-beag SuCh a% bâd roXda, PunItureS, CtC-. Iis% contingent or niemnber. of tic Caiudi.ai lefctrical
j.%OCiatiOn expci 10 arrivC in Torontoa ai -bunrise on th ,Ill îti mat.

Juie, &896
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whetl:cr correct or otherwise, than by refrainitîg froni
taking part iii the procecdings.

Opportt:nity is to he give1 for a discussion tapon the
tilerîî's of the Electrie Liglit Inspection Act. Judging
frotta the corrcspondence publishied in this number, this ks
a subject in which central station men fei a keet: in-
tcrc.%t, and tapota whicli large nunibcrs of themt (cel coni-
jactent to, express thecir opinions. WVc accordistgly look
for a good reprcsentation of the electric Iigliting in-
terests, and a li',edv discussion on the inspection systcm.

Regardiaîg the social féaturcs of the prograrn, they
appcar to be of a somewhiat différent character from
iliose of previous occasions, and are conînendable on
accotint of thecir varicty in this respect. There is littie
doubt that they wiII
dusired. Toronto is
at ai tinies an1 at-
tractive and intercst-
ing city, and aI nio

hune doca. -ile appear
to better advantage
titan in 1 'leafv j une. "
In s.upport of this
statemcent we pre.4Cnt
in thi% i«ue a miîna-

ber of views of lier
public btuildings,
parks, etc.

It ks lopcd and ex.
pccted that niemibers
of the Association, a
large proportion of
whom reside within
onc httndred miles of
Toronto, will seck
relaxationî from the
ardtous dtuties of the
political campaign by
coming ta, Toronto
att the t7th inst. and
assiting in niaking
this the best conven-
tion ever held uuider
the auspices of the
Association.

The féed water for
a stea boiter slîould
suit bc introduced in
such a 1 ix a to al-
law it ta strike

prove as cnjoyahle as could be

against the sheli, bt:t should bc
body of water alreadv there.

TOR~ONTO BtOARDi or
li"ld.uanmu or the C.Q.A Col

discharged into the

%Vlien a Watch becomes magncîizcd by intimacy with
a ynanio, the niainspring, being temperocd, becomes a

nmagnet, and, as it unwinds. its attraction, varving in
direction or intcnsiîv, causes the rate of escapement ta
van' at different hours; of the da.

A~ writer Io a contcmrporary suggcsts a meaans of re-
pairing the insulation of commutators. Hec savs
hc lias foîtnd that lithargc mixcd ta the cansistency
of thick crcam with glycerine :înd applied ta the
cracks of the commutator, restores the insulation.
A'fîcr bcing applied it sliou!d bc allowed ta, dry ta or t:2
hottes and tîten fîled down tevct wvith thc top of the
comniutator segmcnt.

SPARKS.
A neLw lliL't.tIie telLeplîoti flleo will be bîîih bctwec.nt London ntuJ

Sarnia.
The Wootistock, N. Bl., Elctrie Liglît Cqnîpaniiy have receîîtly

added two l.trg.dytnaîî:o..
The Hlull Electrie Comîpany have purcm:scd tfîirty acres of lanîd

at Aylîîer as a site~ for a park.
Debentîîrc- arc being ofTered by lte village of Kasia, IL. C., to

rai-te fusnd% for ai: electric liglit planît.
The rae.yr4of Iroquoi-4, Ont,., have voied down a pooi

lion ta lighit the strcts by electricity.
The Iluil Electrie Conipaî:y are erecting polcs and stringing

wirrs for Ille electric liginag of Jitlli, Que.
Cunn:ingham & Ilintoti, electricians and electrical gonds,

Victoria, Bl. C., have dissolved luartiterhipi. G. C. Ifintosi
continlue%.

Mr. 1%. Atidersot, of Ottawa., is intalling an clectric light plant
for NIr. Geo. Brighanm on
hi% passenager boat whiclî
runls between Ottawa

- and flul).

The Cilv Caunacil of
St. Catharines, Ont., lias
inviied tender, focrelc-
trie street lighting for a
peniod or filve yca fromt
3itt October utext.

A comipany bccking
incorporation i.% the
Callendar Telephosie
Excbangc Co., of Brant-
ford, Ont., tonmanufac-
turc teleplhoncs and edc.
trical apparatus.

The suit or tlle towiî ofr
Thrue Rivers, Que.,
againt Ille Royal Elcc.
tric Comîpany, àlontreail,
bas been diinîisu.ed witli
costs. The case in'.olvcd

- an amtounat of$83,ooo.
Dr. W. WX. Jacques, of

feston, an clectrician.
connected with the, Bell
Tclephone Comîpany,
aninounaces the discovcry
of a method of taking
electrical energy direct
frota coal.

On Play sa:h the town
of Perth, Ont., granted
a bonus of$j,oooa for an
clectric railwa>. bctween
that town aud Lanark,
the road Io bc runniug
by Septemaber it. The
ditance is twelve miles.

Tt(At>E BILDING.
vetion. j une a 7. a , s 9, 1Bq The Victoria TeL-

phone Co. is applying for
incorporation. ivith a capital stock of $25.000, Io operate in Vic-
toria couutly. N. B. Among the promters arc J. E. Porter,
Andewcr ; Albert Brvmer, Peuth Centre ; and Stephen Scott,
Blairdville.

Thec righîs of thc Standard Light & Power Ca. to lay
mirc% underground in the %trecls of Mîontrcal bave been trans.
ferred ta aile Citizen%' Light & Power Company, which is con-
trolled by tlle L.achine Rapid% & Ilydraulic Company3 .

New Westminster and Vancouver, B. C., are note connecied
witbt Chilliwack by telephanc, îhrough the enterprise of the New
Westminister and Burrard Inlet Tclephone Co. The distance i%
%eventv miles The Une ued for the connection is the aid tele-
grnpli wire, which the comapany have talcen aver. The manager,
Mr. IL. W. Kent, eibates that tarif %lheets are nowbeing prepared,
-ad toIlafor converNat ion will bc verv reoable. 'tlcsge rates

wIl bc the %;ame as formeily by telegrapla. The new line will bc
cquipped witb the best and mtit improved long distanre instrai-
necnts.

GAIYADIAN ELIECTRIGAIJ NEIWS Julie, I&fi
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THE N. E. L AX CONVENTION.

Tus rccnt convention and exhibition in New York
City undcr the auspices of the National Electric il.iht
Association of the United States, appear to have been
attended by more than ordinary stccess. 'rite procced-
ings of the convention wcere about on a par with those
of previous mecetings of flic AssociaLtion. On the otheCr
hand the exhibition surpassed anything of the kinid pre-
viously attempted, exceptiflg only' the electrical display
at the World's Fair. Side by side with the clectrical
apparatus of to-day were to bc scai the rude devices
employed when clectricity wvas iii reality Ilin its infancy.'
The extent of the public interest awakcned by tliis ex-
hibition, may be judged by the fact that on somne days
the attendance reachied the high figure of 50,ooo.

As foreshadowed in the E LEcT-RICL NEs for May',
Mr. Frederic Nicholls, manager of the Canadian Getneral
Electric Co., Toronto, se-
cured election as President *
of the Association for the t t

ensuing year, an honor of
which that gentleman and
Canadians generally have
cause to feel proud. Mr.
Nicholls, whose portrait is
herewith presented, is too
well known on this side of
the line to require any ex-
tcnded refèence iii these
pages. He had bis birth
place in England forty
years ago, and in that
country and Germany re-
ceived an efficient educa-
tion. Upwards of fifteen
years ago he became a
resident of Toronto, where
step by step he bas risen -1Aý

to the position of promin-
ence lie now occupies in
the business world.

Mr. Nichollý may be
classed among tic pioneers
ini the electrical business in
Canada, having organized
the Incandescent Light
Co., of Toronto, and hcld XIR. 1'REt)IJ

the management thereof licsiden f theNtaotia

until a few months ago. He is also a director of
the Toronto Electric Liglit Comnpany; president of
the Brantford Street Railway Company; vice-presi-
dent of the Peterborough Stree.t Railway Company;
secretary of the London Electric Light Company, a
director of the Toronto and Scarboro Railway Company,
and in addition is intercsted ini mining, insurance, pub-
lishing, and other enterprises.

TEFHNICAL SCHOOL EXANMNATIONS.
TiiE examinations iii "lElcctricity"I and IlStcam and

the Steam Engine, " at the Toronto Tcchnical School
werc quite successful, a number of the students obtain-
ing a high pcrccntage of marks. The following are the
naines of the succcessfut ones. in order of menit:

Elcctricity-R. C. Harris, Herbert S. Small, equal;
WValter. Inglehart, Walter Redpath, Alex. Rose, H.
Amios, H. F. Hutchison, Thos. P. Marshall, E. Hlarris,

Il. C. champ, Fred. J. Grant, WVn. Simpson, %\,I.
WVillis, WV. Pliercv, Alex. (jerry, Sain. J. Evanson.

Stem ad ie tea Eginie-R. Il. Jolinistoii,
wValter tIngilhant, W. Pliercv, wValter Redpath, Il. C.

Champ, Il. Anmos, WVni. Sinmpson, Alex. Gerry, Fred.
J. Grant, J. Mitchell.

PRESERVING TELEGRÀPH POLES.
1%, the preparation of posts for the telegraph service

in Sweden, the following simple, effective and cheap
miethod of preserving wood front decay is said to be
emiployed :A square tank, hiaving a capacity of somte
2oo gallons, is supportcd at a heiglit Of 20 feet Or 2S
feet above tile grotind by means of a light skeleton
tower built of wood. A pipe drops from the bottoni of
the tank to withinl 30 inchtes of the grouind, where it is
connected with a cluster of flexible branches, cach end-

ing with a cap having an
- ...'.~'orifice in the centre. Each
'r~ -'71  cap is clamped on to the

'~ ' anger end of a pole in
such a manner that no
liquid c.-n escape from the

* 1 ~pipe except by p.sigit
the wood. The poles.-ire
arranged parallel with one
another, sloping down-
ward, and troughs run

~' ~. under both ends to catch
* , drippings. When ail is

readv, a solution of sul-
~ ~. ph'ite of copper, which has

S been prepared in the tank,
is llowed to descend the

pk pe The pressure pro-
duccd by the faîl is suffi-
cent to drive the solution,

gra, dually of course, right

thro :gh the poles from
end to end. WVhen the
operation is ended, and the
post dried, the whole ot

Y' * the fibre of the wvood re-
k ~e:<t-tins premeated with the

preerving chemical.

E t4d..t~ Prof. Z'afaz gc!4s the follow-
,icn i.z ,cioing figure% as 10 the relative

he.ating effectsof differcnt illuminantî,.: Arc liglît. 4 ; incatndescent
light, 14 ; keraseile, argand humer,. 338 ; 9-a", argand humner,
380; catndlc, 473 ; ga%, bîuertly humier,. 588.

SOE XCE.TIOXS. To OHim*. L.il.-IL ii..s hecti <i.ertced, e.a>ys
the London Electric.tl Rcvicw, that aniongst t18e liquid% 818cre arc
ertain af low conductivity ; for example, benzine, xylenc, and
turpentine, wlich do flot scin ta follow Ohmn's law, but wlîtl,
under the ca8îtinticdi influence of a high cecctronintive forco, sIho%
a graduai alter.atian in conductM:iy. Thiese liquds al.o exhIibu8
the phictinenon of eteic.ct! convection, ai current of the electra-
lyte -,etting in front the one clectrodc, whiNlt the ather apa
%amp)ly to auraci he repelled liquid. Rece:îîly, Eniii Wa.rlburg
lias ben invcsxtig.tting thesc phetionîena.. lie eniployed iutires4
of liquids which lios..ev.d low conductivi:y, grad..ally redtucng
the proportion ai anc ofth tlcon%tituent% until theconductivity w.îs
nr.trly ilhat af the ailer. Suc, miixed .solutionî~ s t% liese were
iaunid shill ta cxlîlhiî the ab<wc plîcinrîîna. The lat.viour orf
th#e.e solutions, in fact, was suci thai W~arburg i% led ho the con-

thcy cantaih an clcctrolytc in a slite of grc.it dilution, %ilion wluclî
thcir canductivity dclpcnd%. lic %suggesîs that the extraurdinary
hehaviaur ai hc %o-ctlcd pure lliqîiis i.% caplîtle of aî ,tiili'lart
expLination.

Julie, 8&fi CANàqDlRt4 BIJECTRICAI, NEWS
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CORRESrONDENCE
A WARrMIG TO InVENTORS AMD

PATENTEES.
To thi. Veliî.r ut the CANAAI'À t LrCltICAL

Stu, -- i t a recent issue of the Scicntiie American, a
niatter was brougit before ils readers, witicit, front ils
imnportance, deserves to htave ai tite publicity whMcli cari

bc giveit il, and front titat paper arc takcn, the quota-
lions iii titis iettcr. Tiîerc exists in tite United sutes,
aîtd in Canada too, unfortunateiy, a1 ciass of tuent wito
have adopted tce opinion titat tîte invcîttor iS mnade to
be victintized and 11 who try thcir best to exploit tc
conîmniîy of patentecs for their own biencfit and te
conseclucttt detriltiettt of titeir clients."

WVitcn letters; patent a.rc awa.rded, tite drawi,)gs and
claints of the patentt and titc iitvcntor's îtamc arc pub-
iislied in tce Olliciai GazeCtte of the Untited Statcs patent
ollice. Tihis appeais at once to a large nunîlber of
sharks, cailing tliscieves Il patent agents Il wito sec in

tite inveittor a possible sourcc of revenue. As soon as
the patcett is issuced titc iîtventor titcrcforc bcgins to re-
ceive letters froîtt variolus self-extollcd coiteerras, recoin-
nîendiitg itiitt to do varios tiitgs, to apply for foreign

patentts, or to piermtit te corrcspondcnts 10 act as his
agents for the sale of itis patent on commtission.

Il itv of these lctters and circulars contain state-
nients titut are absoiutciy frauduleni. The inventor,
for cxaîttpie, %wiii bc urged to appiy for forcigii patents
it Englaitd, France and Gernîany, and other countries,
wihtt tite agent ks perfecîly weiI avarc ltat after the

patentt itas issued in thte Unted States aîtd bas been pub-
lisited it tite Patent Oflice Gazette, vaiid patents cannet
bc procurcd in titose coittries, excepi under the Inter-
national Convention, whici he is scidoin able to avail
himseif of. Tie patent siturk relies upon the ignorance
of titis fact oit the part of the inventor to protect humi in
itis atefarious traffic. He is aiso protccted front detcc-
lion by tite fact titat in many foreign countries there is
ito cxamntioni as 10 noveity, and in due course, and
after te payiîîciît of the governimcnt fees, the patenît
wviii issue aîtd lite wiii bc provided with the letters patent
certificate to preseît t. itis "client" w~ho sleeps in
itlissfui igntorantce of tbe faci titat lte documents are not
wvortit the paper titey arc printed oit.

Ilit nîanv cases tite fées uipon examination wili be
foitd lu be plitnonteîtaly iowv and lte inventor îvili çnup
nt witat seenîls to int a barguin, simpiy 10 find tbat in
Gernit, peritaps, lite has procured a gehruuchmttster,
or mode) of utiiity patentt, instead of a patent ; or ln
Cantada lite ntav be led 10 believe tai he litas procured a
patent for otte )-car wlien lie lias simpiy filed a declara-
tion of intenîtiont, wbicit affords îîo truc protection."

Maitv of tite circulars senît out are arîfuiiy wordcd t0
convey te idea that tite invention was accidentaiiy corne
across antd that ils valuie was tmmediately apparent.

Inventors are usually sanguine and frequently fali mbt
the trait soi culniiigly se.

Once an iîtventîor falis intbe lte hands of one of titese
firms he is exploited to tce best advantagc, and rcmark-
abiy %veli plucked as maîty have fouid to their sorrow.

Tbe moral of ail ibis is-do no business %vith any firnt
isçuing circulars tending to itflate tite hopes of the
patentce ; bave nù dcalings witiî any ftrmn offéring to
scil a paient and asking for an advancc, and in al
patent inattelrs consuit ol litrsof good standing
and provcd ilitcgriîy.

If Canadian iîtventors wili itecd the warîting given by
titose iii a positioni 10 give advice, titey wiil save themn-
selves îtuci antioyance antd niuclt itardiy earned ntoncy;
ut te saine tinte tîte nmucidesircd resuit wiii be ut-
taitned of rcndering Caîtada ait unprofitabie Cîshtig
grouind for Yantkee patent sitarks.

X'ours, etc.
RiDOUT & M,%AVnFi.

A B011ER TST.
BiwoicF thte Montreal Association of Stationary

Eitgiîteers Capt. Wright presented a report of a boiler
test rcceîtiy made by him in tbat city, with a fcw pre-
fatory remarks, as foiiows

Before reading tbis report, 1 wvili niake a few words
of explaîtution. About two weeks ago i rcceived a
letter from a party unknown 10 nme, requesting me to
make a t,ý, o~ f lte steaming performance of a boiler in
titis city. 1 have met so inany sehemes to burn smoke
and mtake boilers do impossibilities, titi 1 arn api 10
look nt newv-fanglcd designs with susý>iciort. Yct it
must bc acknowicdgcd that great inîprovements are
possible. Thte fact titat for cery ton of coal you burn
on a furnace grate, at least z6 tons of air go up tite
citimncy ut a temperature of soo or 6co degrees, by
whicit onc-fiftit of the total lient in the coul is absolutely
lost, excepi in so fair as it iîîduccs a draft, proves that
ai icust in tat direction, improvemeni is possible.

It is unfortunuîcly the case, titat thîs subject is ofîen
attackcd by men wvio have not studied lte quesiont,
and, morcoi'er, aré in ignorance of :te usual practical
nîetbods of dcaling wiîth it, as far as te burning of
wood or coal in a furnace is conceracd. It was for
these reasons titat ai first 1 bad no intention of doiag
anytiig in connection with titis proposed test. But,
bearîag who the intcrested parties wcre, 1 called on
tem, and decided to act.

Tbe circumstances under witich lthe test was made
were uncommonly unfavorable a ruiny day, a leaky
roof, a very poor article of coal, coipietely saturated
wlith watcr. When I went there ln the morning, no
preparations for a test itad been trade. A Fairbanks
scale wvas got, coul wvas weigited, a wvawe barrel was
tnountcd on te scale, and connections made from ttc
service pipe to barrel, and fromn thte barre) to injector.
Titis took trne, and at ici a. mn. tbe test began. At
noon, aftcr stopping for lte hour, 1 ra over my notes
and wvas surprised i tite resuits. Ia coaforniity with
lte duilY custoni, tite boiler tubes wcre swepi oui during
lthe atoon itour. Witat wvus then accomplished is con-
tained in the report, wbicit 1 will now read.

D:.AR Sut :-.Alccording la your instructions, a tes«t was made
on te 261h1 ult., of thc.%teatiîg qualities and gencral behavior of
the boiter in thc work-i of IlThe 'Montrca! Toilet Supply Co." on
IDorchc.%ter strcet, in tii city.

The boiter iq of tle conin cylindrical type with return tube.
The Nhel) iMI42" dia. and ti sfeet long, wiih thirly-ninc 3" tubes,

ar. ti 5rae aea f i~• quac fet.The principal objcî ofthe
test wax tn detenitiine whcther certain pei:uli.tritie» introduccd in
tIîe seuing, itîcrcasecd the efficicncv of the furnace, and the steami-
iug qiîalitieiî of the boiter. lThe tebt was made under the usual
cveu.s day conditions of work and began ai îe a.m. cnding ai
4.0 P.Pm. EvMrthing waxt talcen as found ; no change wa mnade
or ecaning donc prcvious le the %tart. A bituminoas lower port
coal was used and was an itferior quality or what is known in the
trade, a% IlRun or the mine."~ City waîer 4t a icntperature of 34
degrees watt atonc (cd b te boiler by an iujector; thc overflow
water, in t.tatitng the injecter, wa-s retumned te the barre! it came
fromn. Tii batrre! wag mounted on the platfornt of a "Fairbank*
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sente iviith wcaer citt*tiiî.t andt fruitsî. The' eliî:îge, or
weigit tir water ruîîmuuîg 10 e.tk:iî ht.rrel ts;~hec sate, atti tue
lime wiîcî fillect w;îs %..reliîllvy lioîteu. Thet otaul weiglit tir warr
fed to the boiter betwevis in %udI at 4..50 pais., tas 68(4 lits.
Four liarrels of dry' coal wa.. duîîlpeîý-l ini %cpai.r.ie It?,' lit.i-4oeI
fluor, cadli lîeap weiglîiig :34 lIbs, . total tir 95.1 lh1%. voii..tiiitd
betwctî (lie lîtîrs above siaîîîed, sied lthe mlise vcit l*ap lasteti
wa4 carefully obscrvedt. let tii smmîîer any variationi or irregu.
larity i. ob,4erveti et Onîce.

At the close of Uic test the ah.les weiglied i)0 lits. Dt'ductistg
tii frotît the' weiglit of eo-al laid titi the floor. lese 862 lies. of
ctislibtttibIL or pure essai coniîumedt Ieteeîî the :tbo.c lîclre.
Iîriîîg elle atooi i*oîr, lic& butlicr futit1es s: canito1 the col it t lic
drytiig rooda nuJitnaiigles, and :209 lits. tif water wa% fedt thec

huiler, and i lies. of coîtiiusttitlc coitiittd on thte gratc. Thiis
Performîanîce foiritîstio part (if the test ini working Isoler.%, for if
retiietl, would desiroy lts: wliile, auJi tlîes anioutîts of fulel andt
water nimîts bc milbracted frtîîî the total bcîween tu a.111. aitt 4.50
pi.i. andt takes titis furiest Total coitbtîstible coisuileti lits tlhe
gr:îte lîetwci s0 :ud i : ai. and i and 4-5 P.111., Smo lies. Total
watcr fed lu tise huiler dîiriig lise xaili' ltte, at a teitprattire oif
34 tiegrcces, 6655 IlN., tîhîil i411 at't 1O.tt Of 8.2-16 POuts of
w:îter front a teiniperattire Of 34 degret.s bt stcai at seveity.fise

by gauge, lier rotend of comtbuistible burîtti oi the grate, equtisal-
ent t0 ane evaporatiol' frontt antd at 2t2 degrees, of moi poutis of
watcr pi potud tif coinbitilîbc. Titis is lits- mensi r.2,rtornît.,Ce
of the boiter duiug the working tinte of the test.

Tite galige was kept ver>' rc>filar ntsvnt.îC The total
aLbsence of black sutoke frutte tlle stack was reiltarkabie. At
limes wîieu "ret coal biai Iscen put oit te gratc, a tlîiî grey
suîoke mtade ait appecaraitce for a .Iiort litte, and gencrally on
lottking at Uie top end of %niolic %tack llierc was nuo visible proof
tiet there was a rire uteder thie boier. At the close of the test
lte waîcr lesel iii thec gl i va,' the saie as at thte begiting.
The uîiiforîîî rate at witicli water disatppeareti frotte flic boiter was%
surprisiitg. Duriîtg the working lueurs, botte foreioon andtriaier-
itooli, if 209 lits. of water tnd becît regularly feti evcry test
mtinutes to the boilier, elte valser 1usdl in the glass wouici have bten
lîractically Ét aie durng elte worlcirg lime of test.

But as it uiîxpiected change did take place. The tiîirty.nine
tubes it the boiter were cleaned in te noon hour, andi it was
observeti bet wecniî antt: p.nt. titat the consumption of fuel wa.%
forty.sseiîn pouits le.s, litait it any siîcty sut-c.Ssive mtinutes
duriiig thte fort'uiooiî.

The ietliot of coiîducting the tet lerntted titis comiparison.
At first 1 iliouglît lucre wa ait crror, but if %o, 1 failed 10 dticect
it, antd il ctliiiiueti ai litse %sne rate tel, t tite close of the test,

itowittstiî isteui weigil tif watcr eI a .1 ,eair of

tliirty-fousr degrecs siipplied to the oilier rier liîoîr, *as pracîically
thc sute bot fîreniooin andt aftertiooti.

Retween *0.50 auJ à s203îit. 6 lths. tif water wcrt' fêd to
bottier sud 174 lits. Of coîîlîIIIttlîle ivas cusîsuntedtitoi elle grale.
ilctwct'îî J aUîd 3 P>.itt. 1237 lit.. tif w.aîer sçcre fed lu boiter, and
127 Ibs. ut cotiibtjstibie comtsitited Oit the grate. Titis lu.at litse

raie Of 9.74 Ptîuîul 'If w3ter -kt à teittpcr-ltîre tif tItirty.foeur
degrt».e vapour.îed i% 51tenue at secveity-five by gauge. per Pound
of fuel bîîiraî iti elte gratt :-.-quisaicent tu ait evaporaîlon from
andi ai 2a2 degrees, Of 1 i.87 Itoullds. of wa-ler lier Pound oif conte-
bustible burneti oit the grate.

The asiies weroe 9.45% Of lise sveiglît of coal, and in conformity
witlî ail reliable andi ciempiarable ocl f boiers, liteu standard
resulîs are caiculaîtd firoît elle weigbt of coitbusible, antd the
equivaieni eva-poration front and ai 2 i 2 degreca.

The boiter bousec appenret u ii. fornîcti by a roor. built over a
formter aiiey way. between iwo adjacent buildings.

It raineti teidil)- duriig~ te tinte of te test. Thte roof lec.sked
aîtd it was a difficult nittlir tc fint standing room in front cf the
boler wlitc walcr titi sent drop on mny note book.

The coial used hat icen keltt outie in a t yard ail winter, anti
contaited lunmps of ice, wilcit of coursec, ditrlag the weiglting of
the coal werc trowît oui if olîsecrved.

lit view of the restîlis% obtaincti during tItis test, il %sitid bc-
rcepeatt cd uttier diifférent conditiont'.

The %vitale rcspcctfîillv %uthinitiet,
(sigiîed) CASITAIN JANIES WRIC.IrT.

Montreat, APril 7th, i896.

Tie ri.sidcnts cf Iieainisviiie, Onit., are uergiîtg the txten.%ion of
lise Hlamilton, Grintsby and lieaniviiic RaIlway tu lit towî, and
it now setitîs probable tint work will bc coittrncnccd titis seaoiî.

SPARIC&
rite' vilage ofr %Vestixort. Ont., wvill îlt.ullin îtroduit. e itectric

liglut.
hlothwueil, Oltt .. ito 0iig iii Illit tdirectti of' tttiilug velt'l i k

liglit.
Ait î'lect ricai staitît eaiiteliiig iitîtille i. l etkruitt 1 iti'

lttlit t Ottawsa.
The' St. Joitiî, N. il., St ree't IZ.ilwa.y Comptlanîy tre txcct.iug

liseur lise to ste jîark auJ ceîttt'terv.
'r'ie Caitadiait Getieral ielt ric Co. hiaveî tres% asarîleti tilt

coîttract for ii electrical eqiilitimil of tlte 1 laîtiltoît Radiatl lec.
trie Raiiway.

Tilt teiegrltph and Iciepioîe coîltiiies%' cailtles wt're tdans-
.aged at Tierce Rivers, Sorel, aend otiser points t lite St.

L.awrentce, as litse resîmilt tif Nriiîg floods.
The Latcliue Rapuids llydtr.tulic & Larnti Co. liave dociticul 14

place thuir wires îtittiergrtitid. The mtanîagemtettt htave rt'ct'lly
iîîspecled sys4teitis of conunits ini differetut çilles in the Utdî
States.

A citizen of Qiîelbcc la sait tii have seul to l t aiis for ait eItcirie
uîtîibit1, witicit Caau asceit andt decendt hisl wiuit grt'ate t'.t'
titan uite trawit by Itoirse4, andt cau do its Nixty sutes st Isoter
coinfortahly on a level rtati.

It is said tiet lthe Magirnt Poewer Gencrator siedt Motor Go., ot
Chticagos, will sltortly IMit upiot the miarket a liglilitimtlocycle. e
pricc of whiclt wiil bc oily siigily ini advaitce of ltha tif a lirsI.
clams bicycle.

The Sienne Boier and IPlate Glass Insutrance Comîpanty, of
Canada, wiîh hcati ofice at L.ondton, Omît., aniouie eltte tr:îtt-f'er
of tlîcir plate glass iitsiraiîce btisiies to i.ioyd*s Plate <,lts%
lttsurancc Co., of New York.

The Upper Ottawa lniproviteit Co. arte replacitig tliir No.
94 COPP'cr wire, trot Ottawsa tr0 GîiYun, 5'. Q., a1 tfitlaîute Or 40
uilles, wiîth No. 9 gadvanizt'd irom ire rThe voitlruetittit i%. iii
lte itaîîds of Mr. Maurice Quaiut, cleciriciai,, of Ottawa.

Thte Brantford Operaliig anti Ageney CO. iS atllying t0 Paria
ltent for- permtissiton tu chmanîge i Ustîatue lu elie hm;i-tiî<riJ Elet'tric
anti Operatiitg Co., to iitcreat' liter captl sttock 10 S.jo.ooo. ;îItti
tu purcitase thte franchlise, as-4tts antd rigits tif elle Bratfuord

Eiectric & Power Co.
Thte directorm cf elte Royal Electrie Company liave t-'ddcil to

proceed at ontce witit theu ccîîsructiîti of the watcr potwer eI
Clîaîbly, Que. il wiil bu. cwiîed by the Chiitlly Maifacttrimîg

Contpany. l witicit liante thîe charter now andtis :îth ie Ptro-

riiors, teln ut îtîintbr, have stlbcrit)etl $30-000 4-ei. l'lî
Royal Eiet'cric retîiltait itlî'rtet tif $:200,ooo

The Bell Teiepitoîtc Comnty liavte iiade apiciatio lu 0I lie
City Couicil of Monttrent fttr p)Crtlisiult Ito la> iiiiîlt.rgrttiiîd
conduits for tittir wire4. The Stanîdardi Ligiîî anid Ilower Cuin.-
pan>' have certain ptrisiicges linthis repît wihi wert' oblaîiîd
%orne years ago, aitt tilte Couticil liat'e trcitiet Io rcfîr lite itîer
tu the City Attoney before takiîtg att> actioni.

The Si. Marius Telclilione Coiiîititîv, Si. Jouit, N. il., il t lcîr
antu:ul mteeting, elecîcti tits' ftîiitwiîtg direcioirs sMsss W. E.
Skiilcn, icli t cl.cd, 11'aiicr Il. Allenî, C. M. llosltwitk autti
C. D. Trîteman. Tite direcîtor :îfierwartis chose Mr. Join
?lcI.eod as presideit ;Mr. W. Il. Allaitvc.tniiit auJ MJr.

A. IV. Mc.Mackin as secrelary anti geuteral mtantager.

The Hawkebury i.smber Co., of Ilawkesîîirs', Outu., hase jeter-
chaed a 25 k. w. dyitaino of elte Eisont ype foer iigliug the
isterior of liseur six ntilis, wiiicit were iresiinsi>' ligiet h' atri,

anti scrics incandescet, frits a 6o.higit Wooti arc: dyntamot auJ
3,5-ligit %ai dynamo anti witicit arc slow tst'd su liglît iîcir yard%.
Thte change iii a tecidect inîprcventt'nt ci the olii sytei.

The foliowing -iîuidents were %scccsftil au the sp)riuîg examtîina-
tions aI McGiIi Uuts'euiiy, Montrent: lehtctricai [Eu"iginicig-
Chtarles Hiarvey WVright. Rcnfrew, Ont ; liarr Aicx. Clias.e.
Kenîvilie, N. S. ; Willians Cîirric, B. A. Sc., NI Ontreal liiter
Norton Jaquaysi, B. A.. Montrent Wnî. Norton Cuinughiamî,
B. A. Se., 'Monttrent ; Stewart Fleminîg Rtutherfordl, Muu'
Mecitanicai Engiltecring-JanîeN h.cN.ter Wilis Gili, L.iffle York,
P. E. i. ; Fratncis Edward Couirtice. Port Scrry. Ont. ; tulmn
Wi"lliam hhutater, Kingston Statioun, Ouît. ;Tiios. Fred. Keitts',
Ottawa; Ernesit Randoipît Clarke, Stratforti ; ilctrv Artituir Il:tv.
fieldi, Charlottetown, I>. E. 1. ; George Alexandler WakiKintg-
mton, Ont. ; Gordon Scott Rutherfordi, Montreat.
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ELECTRIC POWER FROM THE MONTMOR-
ENCY FALLS IN CANADA.

. Ilv C. C. Cm~sa

Tiii Falls of Montmorenîcy, situateci eiglt miles
belowv die f.ir-fiiînetl and historie city of Queixce, are the
scelle ni elle nr the illst initerecstinig ani successlul edcc-
tric trîn.sinissions of power it Aiirica. 'llie cataract,

MONTMinIC:EY .C.îs SîmOWNGîs NOS. 1 %NI) 2 G.ATP llt)Ush'.

alîîînst ton weii known to neeci aîîy description, is the
chief itaturai tttraictiLi in titat vicinity, anîd while tnet

pcssessuîîg the umagnitude (if Niagara, tberc is vet
snietlig ni the Sanie grandeur aînd îîîagti ficenlce in
the %vild rush (if ils waters, andi the
saine dcafeiling roar duit stuns for a
momîtent the mlinci of the tnost stnlid
beltolder. Prn a liciglit of more
titanl 27i fcet the waiters f-11 perpenl-
dicularlv over the face of the rock,
fî,rfning, Ii succession, furiotis Cas-
cades andi seething pools iii the
ravinc eio,: rîîsiing off to meiet
the watter.% of the miajestic St.

ht i Illte espei:iffl objecr of titis
article to eall tue attention of those
initeresteci ii Ille général dev clop-
mnent i %%ater Po%% ers, andi epeciailv
of those Who n ay have occasion to
ilivesNtig.ite Ille Problemni the trans-
mistsioîn and distribution nf pnover by
alternate currents ni cectricitv, to i
the miethoci and apparatus l'l li< iIS

usec, in the belier tha.-t it is -Il abject
lesson., not Oinlv Oi %cienîiiic iliterest, but of great prac-
tient valuie.

"0 at people les% coitscrv.iti% titan tîte -habitant,"
-le,%% apt Io re% ci iii the nienorics of the shrouded
past. uitilitarian PnISsihilitices ni thi% beau1tiftli cataract
Ittiglit 1ave atpPealeti Carlier, but with this mlistic
people, andîc withiui :iglt of elle of the iargest ciliés of
Canlada, the massive energy ofiNotitlorelley %%,.S

alinwcd to %vaste awvay for years iii dashing utscd into
the citasmi Ihelow.

Il t but a icw vears ago that a cornpny, organksec
it Qucbec, conlstructeci a dfatit across the lnarrnwv gorge
in the Montmorency river ;ît a point j 500 ect abot'e thée
face ni titc lhils, witl the ottjcct nf utilizing soute of tue
power for mi;uîuifactuirinig. A cotton miiii was buliit at
tie foot ni thc bluffs, atnd shortiy aiter, a smifi are
station wvas ereteci for the purpose ni donîg arc Iiglting
in the City of Quebee.

lit the ycar 1889 the présent Montmotirenicy Elcctric
i'owcr Contpaity establisliec, iii coituection with tite arc
plant, a simili incandescent plant of about ina heorse-
power capacity, uimtlg 2000-volt alteriate current
nmachtines, biiith. y the Royal Electric Cotnpany ni
Montréal, and tratîsîttitting tce current to Quebec wvitit
a loss ni over S0 per centt. Titis very uinsatisiactory
and unecoutonîical plan was continuiec tintil the sumier
ni 1894, wvieu a Chtange nf nmanagemtent brouglit to tite
service ni the Conmpany the weil-tricd e\perience andc
eniginecerintg ability nf Mr. Frank W. Midger, Jr., as
gencral mtantager, and Nir. Louis l3urran, aks ciectriciaut,
ta witose intelligentt wvork andi attenttion to tite practical
détails the finîal success nof titis plantt ks iargeiy dite.

Acting uitder tite advice andi direction ni titese geitte-
rîtei, the conipani' increased the .capacity ni tue nid dant
to ai itiitiintuitil ni about i 2,00o htorse-power. A shtort
tuntnel wvas run titrnugl tue soui rock, contiîectiîtg the
dani tn the ivoodeit fluinie %vhiclt contintués along tige
face ni tite adamtanttinte bluffs for a distance nfi îjna fiCt
to the gale btouse oit tite brow nf tte Itili. 'lie cont-
sîruictiaîî oi titis fluie %vas a task ni conîsidérable miag-
ntitude, iitvolviitg tue exercise ni iticit etgiiecrisik
skill. Froni tite gate itotise, oit tue bmow nI tte itili, a
stcei-riveted tube, i:viitg a diaiteter ni 72 iîîics andc a
leîîgti nfi i 00 feet, ks carrieci dowît a steep incinîe to tite
power hitotse, wlîere tite pipe-linte terminuuales in a large
steel receiver wlticit supplies the water to cte turbiutes.

* .~. y,- 1' T.
.~IIau

COrTON COnî'.Av '%VITii 'tIEt

Owing ta tue extreîîteiy itigit iead antd the great.
velocity It wvlicit tige wvltels îîtist IlectssarHy) run, theyv
wuere requireci to be very simtple, straîtger andc more
comipact tian is tue geuteral ride. rThe wlteis adopteci
aire tue 1' Littie Gialît ' turbinîe%, îîtanuiactured by J. C.
WVilsn & Ca., Picton, Ontario. Tite iîoticeablc icature
of titese wiiecis, besides their simnplicity, is tite alitost
cîttire absence ni latéral or end tltrust, so irequently
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fâiud in tise ordisa
btackets, ke>'ed n
so fnrnscd tisat wia
tise ouse %et is coui
particuilair siz'e isîsta
caipasIcity Of 700 l'Or
re'oliutions per muit

Cansada, but saisie
cais be gaised i'rousi
wiscei is only 21 in
iclsgts usot exceedis

Thîe geaseratissg
bîuilt of nativ'e st
wvide. it is sittiate
spot betwveen tise hi
Chsarevoix Raiiroa
devoted cutirel>' ta
mecisanisus. Alons
wisceis aire arrange
ceed lit assi asîgi
on tise tise floor aib
recciver iii thsis sai
the laul race
wviis esspties
insto tise st. Law-
rensce river, aind
paîrti' iîsto tise
48-inci steel pipe
wviicis supplies
waîtcr ta the
whieeis ils tise
nsiiis ofîtleseMogit-
msorency Cottois
Mai lact ur ii g
Comspainy.

T'ise scod
floor is tise dysa-
Sio roomn. It is
a1 large, W~eil %cin-
tiiasted aînd weii
iiglsîed spasce,
liaîviug prasctic-
aiiy tise saînie di-
mensions ais the bi
engineer, it is aI
construction here h
with the best en
that cicctric iighti
hurriedly constrtic
that haîppened to bu
thal aipparatus wvhic
regardicss of qualit,
than uisuai interest,
poscd for future d
provemeuit hais beer
nsised to isîcrease
plant, and to reduo

Trhe prohiem iii e
scnted to tise Monts
typicai of the probi
tise utilization of a
distribution by eleci
The prime requisite
mission and distribi
rciiabiiity. Tise sir
phase aitcrzsaing

try types. Tlîcv have two ses oi triciiasa ansd the electriesil public iii geieral. 'l'le svs-
tise saine shaft, aind tise huckets sire tensi his becis prov'en aînd tried iii nunserous Cases wiserc
itever end thrust thcre issasy be froi it lias beeîs the soie depcndence of tise hîrger enterprises,
teracted b>' that tif tihe otiser. 'l'ise asnd wliere tise îsraedcaiiit)y of t rassuilit tig power iii
alled lit tise Monstmsorenscy falis lias a btulk b>' tisis systeim liais been denioîsstratud beyomsd
sc-powcr and rumîs lit a specd of 6oo question. Is kicks, Ilowever, range ansd flexllsility ; it
lute. Theflc' Little Gialnt '' turbine is iacks a tisutor wisicis cofnsrite rdaily anstwcrs the requtirc-
c knowil outside tise D)omnîion of' tuent% of power distrioutiîsi ; ansd it Iaîcks tise abiiit%. to
idca of its simple and compact nature ho readiiv conv'erted itsto direct currents for raiiroad

tise fasct that tlsis 700 horse-powver and ciectroivtic wvork.
cies iii dianieter and lias aisu extreilie ln tise insutipls:sse systenss iowev'er, wisicis have
sg 2 feet. been deveiopedl witliîsi tise iast fewv years 1w tise v'arious
station is a two-storey structure, electrical conspanies, are to bc fouîsd ail tisese reuînlire-

onie, and is 1 i0 feet long hy jo feet monelts. Coupied wviti tise simipiicity and reiiabiiity of'
d iii a picturesque and comiveisient tise sitigle-piase systchsss, are to bo fouind ransge anuds
ilis and tise Quebec, Monstmorency & ilexihiiity. Tise iniductions uotor forîsis tise sissinig
ci. 'l'lie first floor of tise builinîg is celesit for comsmnercial power work, and extessds its
tise turbines aund tise necessary gate range far be>'ond thsat ce'er rciized by the dirct-curreiit

g one side of tise roos tise niunerous msotor. WVlses we ilow add tise two-pisase or tisree-
d iii a row, fronsi wisici tise beits pro- phase rotary transiormers, w.e have a systeils, ideai isot

eOf 45 degrees ta tise dyssainos oiy for long distansce trausmuission purposes, but ideai
we. rise w~ater k, takeas ' roni tise for genieral centrai station wvork, wisetiser tise eniergy hc
le roons anid is dischsarged parti>' iinto priniariiy furisiied 1»' steami or water power.

r' Nattraiiy,tless,
in order ta obtaiin
tise illOst cons-
piete and coms-
mercial resuits
frons tise power
at its disposai,
t Ise S ySt e il
adopted by tise

E-lectrie Ilower
Comspansy is a1
miuitiphase sys-

tell)s. 'llie f)ar-
ticular isuiiti-
plhase systens IS

tiseS. K. C. (Stais-
iey- Kelly - Ciscs-
nev) two - pliase

~~~~~~~F Mo11~v.s.. ossios.. systeml asaîppiied
b>' tise Stanliey

tiiding. To tise practised eyo of the Electric Manu-actiring Comspany, of 1Pittsfseid, is,
onsce apparent tisat thse design and U. S. A., the Casîadiasi (iaussifaicturers beisg tise Royal
ave beeni carried out in accordance Eiectric Co., of' Montreai.)
gineering skiii. It is tinfortunate Tise gencrators are situaicd on tise norts side oi' tise
ng stationis, as a rulo, bave beesi dynanio room. ''ie founidations aire of soiid shsaîIsossryv,
ted wvitis any sort of tnatcriai throuigi wisicl arc ruas a rsunsber of tic rouls wisicl isoid
enear ait hasnd, aînd eqiipped witis anl issuiatiug cap 10 the soiid bed rock oi'gralite. Tl'ie
fi was offered ait the iowest price, insiating cap cosssists of 10 by s 2-iticli tislibers wisicis
y. This roons is, therefore, of more have been boiied in paraffinse iii order to cossspieteiy
since iii its equipmient, or tisaI pro- remove ail moistture. Tise bcd plates of tise aachsins
ievciopments, cvery necessary im- aire heid in place by iag screwvs set iisto tise pairafl'sued
sintroduced whsich iii an% tva> pro- tituber. 1Ea.ci gcsierasor delivers aiteruasting ciirrenîs,

tse reiiasbiliiy anid eficiesscy of tise differing iii phase by g0 degrces, to two indepeaidestt
e tise cost of operatiosi. circuits ait ani ciectronsotive force of frons 5200 to 5700

lectricai enginerissg wisici was pre- volts. B>' means of riscostats iii tise icids of tise geuser-
sîorcuscy E-lectric Power Compainy is ators, the electromiotive fÔrce can bc varied botweeîs
enms pressted to ail enterprises for Ihose limits, to meet tise reqîsiremnents oi' tise circuits.
waterfail by tise transmission and The frequency is 66 periods per second- tisait is, tise
tricity of its cnergy to diastantî pointîs. current is rcversed approxissaitciy Sooo tusses a mîinsute.
sq in any such systcmi for poivcr trans- The generators are wisat aire conssssoniy kisowus;i ais Soon-
ution are, neccssaîrily, sissspiicity and aiternaition macines. Thsis fretitietscy was sciected a
npiicity and reliabiiity of the single- bciug one of tise standard frequencies advocatcd by cas-
system are Wecil knowvs to ail cdec- gilseers of tise Stanley Eiectric Nlaitlscttsritig Comspanay

juile, iliýfi
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andJi l refterentce toa il pcritirký lier second (16,oo
aiterîtations) ; for, whte thse Io%% in tihe corc of thse
traissforsscrs was increascri froîn 2o to Io per cent., and
tihe regul:îtios of the gentcrataorq frotta a total ai 2 per
cent. ta a total oi 1 per cent., thse self insductive drop irt
thte trasiiitisiont hues was such an important factor tiat
the Inwer frequictay was considered preférable, as
giving, on tise whlole, a better rcgul.rting and mtore
ecoltontlicatl systetît.

l*ie cuirrents delivered by thte gencrators are carried

ri.T
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E.M.t.CR%'sp op Titr GitsxsJRATORS AT NIONrMaI

by la iiisriated cabies ta thse switchboard,
.Itteutdanri, b>' sisitabie switches, may cortnect
crators to thte transmission Unes. Two sepa
lisses htave been constrîscted ta Quebec. On
tihe route of thse Qutehec, Montmorency & C
Railroad, carrying twa transmission lunes, eac
-à cap;îcity of jota K. WV. ; the other follow
Beauport roaci, carrying ane transmission
capacity afi 500 K. W., and provision for ano
Ail rte Unes are etitircly otvcrhcad, and are cnt
ported on wooden pales, with the exception Il
crassing of the Chiarles River they arc carried
river titi iran paies, s j fect high.

Triple pettico:tt porcelain insuil-
alors wec tised, antd wvere ma;de
cqieciaiiy for titis plant b>' a Cari-

:îd an îsn n iat tirer, d leig

ltawever, but siightly front thse
de.signu n u cogatintt riçe for
igh~i - voltage %vork. Thse fine

wr sNo. o, fi. &S. hare copper.
ITe drop, due ta thte aliiiic rs

aitce of thte %vire. is 8 per ceit,
wvhicli i% itcreascd bv thte sei.lf
inductin ta ta pier centt. Oit tite

emtremttc ends ai thte top cross%
aris ai ecc pole liste are -strung
galvasti.'d irait wircs, wvhich arc *-

grotitded at every third or fourth
pole.

Titese irait wires, tagetiter with
iiglitsting arresters, piaced at
ecci etd ai thte trantsmission Unes, give a com
sale protection froni ail iightniiîg storms. S
lias hecit titis protection, titat a discisarge int (
gencrating station or sub-station is practically r

Thte transmtissiost Unes entter thse city af Ç
rtat portioin kitawn as St. Rochs, antd tise sub«
locatcl iit thte centre af thte indristrial distric
power is îseeded for thte tannteries antd sItue fac
wltici thte city is itîted. 'l'iec srsb-station is oc
by 6i feer wide, antd is t'vo storeys itigis, built

wvith a stone front. mrhc building consists of a store-
roon oit the second fluor, fic affices of the campany in
the front, on thte first floor, witiî the roomi cantaining
the distributing stvitchhaoard intcidiately in thte rcar.
The transformer house i% a part ai the saine building,
but oniy ane storey higît.

Trhe trantsmissiîon lines cnter the sub-station titrough
thse cupola ta the Iligi potential recciving switciboard,
whiicb contains special high.voltage switchcs. i'hese
switcises are motinted (in marbie and are fitted wvith
special scif-enclosing boxes, wbicitare intended to etit off
any possible «arc that nsay bc formed on apening the
i,aOO-volt circuits.

Framn thse transmtission Untes the marrent tif thse geiter-
ators is carried ta thse step-down transfarmers, wvisere
rthe elect roiiotive-force ait transmission ss transfornted
into thse Jistributissg electroniotivc-farce Of 2,000 volts.
*rhese transformers are thse regular indoor typte ai thte
Stantley Campany, antd arc arranged an a rack, in two
tiers, five wvide and twa Jeep, in sncb a manner that thse
air has frec circulation, or that they sôiay bie artificialiy
ventilated if it be so desired. They are of 50 K.WV.
capacity, and are connlected in pairs. Each is waund
for a primary cecctromaotive-force of 2,500 volts, and a
second;rry one afi s,ooa volts.. The primaries of cacît
pair are canncctcd ini series for receiving 5,000 volts,
ansd thte secandatries in series for delivcring z,ooa volts
ta thse distributing system. This arrangemtent gives an
additional safegtuard by lessening tic voltage an ;îny
partîcular coil and ira case af a burn-out i any aone
transformer, thse other will carry the ioad for a tinie un-
tii thse rclay transformer can be cut in. 'lie insulation
of cacis transformer was tcsted with io,ooo volts. The
regulation of cacis transformer fromi no laad ta full laad
is about i per cent. Thse average efficiencies ai tie en-
tire transformer equipment, as showvn by thse shop tests,
arc.

Tirs Gs.ssRATt-I SUIITCIEftAÂRr), bIOsTxIORi..CY POIVER HOVSF.

Efficiency, fiu Iond, 97.8 lier Ceilt.
liatf 1o:td, 97.9 PCer Cellt.
tits.rter loaid, 97 per cent.

The transfornters are divided inta twa sets af eigbt
transforniers; each, with a rclay of two transformers
wvhich cati be cnt in or ont witbout stopping the service.
Three secondar>' distributiitg circuits are carricd to thse
distribrtting board in thte next room. P'rovisiont bas
been mnade, however, for two mare cir-cuits of tise anme
capacity.

julie, 1&»CANADIAN BliECTIRICRti NEWS
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T'he current frontî the secondaries of the two sets (if
transfornicrs is carried to the bits bars of the distributing
switcbboard, front wvIiclh it is fîrnislied to tlie nuierous
City circuits for lighit and power.

The genierators are the S. K. C. imductor type of two-
phase machines, ruinig ait 286 revolutiomîs pcr minute.
E'ach generator bas a capacity, ai 5,700 elffcti%'e volts,
of 100 amperes. *1'ley are the largest imductor na-
chines dhat have cvcr been bujîit, and are the first and
only practical machines that have cver beemi coistructed
for suceil a higli initial cectromnotit' force.

Thîe armiature is staîionary, consisîing of IWO sets of
Iarninatedl iron rings, connected by steel rods four inches
iii diamecter. On the inner surface of eaclb laniuiated
armature ring are tifty-six groovcs for receiving the
armature couls. 'l'ie weiglit of this portion of the na-
chilleD's 42,580 pourids. The field or exciting ccii is
circular, 94 inches in dianmeter, and *voulnd 01n two
copper bobbinis, Ccd 4M inlches tvidu, witl a COPPer
strip four inches tvide aud .026 inch thick. it is insu-
iatcdl betwcen the layers wiîb a1 special oil-Cloth whiclb
is practically indestructible i temperatures under îSo"C.

To the dynamo builder the advantage of constructing
a field coul on suicl lines is vcry apparent. Vith a frec
circulation of air, and every turil of the winding bcing,
fi)r cooling purposes,
practically iii contact
with the mcoving air,
there is no possibility of
overheating in any por-
tion of the coul. The
copper bobbin, absorbing
ail discharges, prevents
any excessive risc of cec-
troniotive-force on the
ccii, which might be
cauised hy carelessly, or,.
under extremie circuim.
stances, intentionally,
opening the field circuit
tînder fuil charge.

.There ai e, in ait, 56 THoE DmsTRIIICTINt; STATION, Mo0

armature couls, 28 for eacb phase. The couls are smal
and were wotind in a lathe. Eacb coil was carefully
insulated to stand i i,ooo clts before placing it iii the
armature. The insulation of the comiploted armature
tvas tested, finally, with i 2,000, volts.

The inductor, the only mcving portion of the ina-
chine, is a steel casting, 43 inches long, and 84 inches
in diamictcr, uipon the pcripbiery of whicit are two sets
of polar projections of iron lamnin;ie, fourteeni at each
end. The weigbt of the inductor, including the shaft,
is, 28,470 pounds. The net tvcight of the complued
machine is, approximiateiy, moo,ooo pouinds.

In the operationi of altcrnating current motors, aud
also cof transformers, il is now generally rccognized as
important that the currents and magnetic fluxes should
vary sinuisoidally, for the more nearly such a condition
is approached, the iess are the tosses and idie currents.
A first stcp toward ohtaining thcse conditions is tlie
making cf the inipressed electrornotive-force of the
gengerator sinuisoidal. The flux between a field pote and
the opposite iron of the armature distributes itself, so
that it is, lit evcry point, inversely proportional to the
reluctance of the gap at that point, or inversely pro-
portional to the distance from the field pole to the arma-
ture iron ; that is, the clectro-niotive force lit any in-

N.

stant, is iniverselv lis the clearanice. lu1 i r(er, tlin, toi
obtiu an electromiotive-force fiillitiiý. the sigle Iaw, tue
pole faîces of the induclors of these gcîuerators. as %vefi
ais the pole faces tif the indouctors (if al gen-
erators, minufacturedl hy the Stamiley Electric Matiufac-
turing Company, are so slîaped duit their curvatmre
may bcecxpresseil by a formula %v'licl wras ilcrived< hi'
M r. Kelly, of the Stanley Company, and is contaisied iii
a Ujnited States patent issuied to tilil.

lit tie design of the inducttor mîachinie it has becmi
ftîurd hy tlie wricer tîman atiy deviation l'romu tisis lawv,
or tue use of ami> cîlier tlîan a siiusolidal electroiliotive-
force lias resulted iii increased losses iu transiorniers
and untis.fatctory running of motors. lut one instance
the Output Of.a 20 hl. pl. Illtor Was redCet. 2j pier cMIL
on a miachine witli a distorted wave, aud the conduit-
sers whicli wvcre intended to balance the lagging currenîs
of tlie nitor, wvcre absolutely uscless for that purpose.

A novel tenture lis been introduced t'tr the firsltigne
in these gencerators. The entire distributing system lias
becen arranged to bu ruui iii parallel, and, iii order to do
tliis the generators grille bc kept iii phase. 'I'lere arc
sonie objections, liowever ta parallcling i,ooo volt nia-
chines tlirougli thieir principal circuits- also (Io difficul-
tics occur in p:îr:lleling long transmission liges. A dec-

t'cct arising iii ami> %vire tif
omue lige, sui as a
grouind oir lcak, affects al
ilhe wires iii aIl blue liges,
soi tliat if ai any othler
point anlother grculid
occurs, the gemirattors
betwecmi the ttvo groid.
cd points are l short
circuited. 'lo overconie
1111% difficultv, the muains
front tlîc difl'cremit nia-- chines are kept separate
and the secouidaries cf the
ste p-dawn traisforilîers
aire coîinected in parallel

rTuoRENcv FALS l>OWÈ'R IIOVSH. with the supply muains.
ln consequence, unless thc liue front omie genlerator

bas two weak points, tlicre is no leakage, and, ait au>'
rate, the leakage due to two wvcak poinits cami aff'ect.
directly ont%' one igenerator. lit order Io keep thme
geuicrators in phase tumder tlicsc conditions, a separate
aud distinct synchromiising winding gives; an elect ro-
motive-force of i 2o volts and lias a syncliromiisihig capa-
cil> cf abouit 100 K. W. 'This, togetmer %vitm the efl'cct
that cati be obtaincd throuiglu the paralled s;ecomidaries;
of tic stcp-dowmi transformers i% suflicient t10 giv'e per-
fect parallel running. The load cami bc readilv sluiftcd
fromn one generator to the other by varvii g thue quanticy
of watcr supplicd to the turbines.

The exciters arc twvo slow specd, direct current nia-
chines of I 2 K. WV. capacity, cacli of suflicieut capacity
to excite the fields cf the tlîrce altermiators.

Sonie cf the electrical data of tiiese miachiines
acintcresting, ais sbowing te iîrvnetm

dynamo design and the possibilities cf the inductor
type cf machine. Front tie shop tests tvc have the
following:

Maxismm boss in~ field, 4Moo watt,.
L,' inarinature irotn,

'firiction anîd wi,îd.ge 1 20,00W

'irfiaturc colilwr 7000

Juise, 88C)6
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F~ronti these wu calculate the efliciencies-

il rtfoad. 9.. 1 lir centi.

Qu;îrier Io:îl. 8-, lier ceint.

'l'le rkse or' iuiperature aiter a ruai ai' twenjty-fauir
liaurs, witlî full lo:îd, is as follows:

l'icId col, i.2 C.
AtriîîaIure in,îI. :1 C.
lliiutor irosi, 7'C

saC.

-'l'lie rcguîltianii, tîtat is, tic v'ariationi af the electro-
motive force front no ioad to full load, witlî saie spccd
anid sanie field excitation, ivas 3ýý per cent. WVithi full
load on oie phas.ýe and o ioad on the other, the percen-
tage difrèremice ai electroilotive force was 3,1l per cent.

'lle design of tlîc switcliboards and the gemîcral
features ai their construction cati be best understood hi'
refereîice ta the illustrations on pages s 3 and 14. Bath
the gcnerator atd distnibtuitg switchîboairds are built of
niarbie, supportcd upoti iooden frains, anîd the pastel
îîîetlîod of construction is followed througliout. Eachi
s-lah of itiarble wa:s testcd for iîîctaliic streaks, witli a
pressure of 12,ooe volts.

'l'lie gemierator board consists of three sections, of
thîrce pantels cadli. The lower panel of tlîe ieft-hiand
section cardes thie two rlicostats for coiitrolliiîg the
fields of two ai tîte generators. Tlîcy are îîîoutited on
UIl back of tlle baird, and only the handles and the
lîeads of tlîc supporting boîts show. The middle panel
carnecs four miachine switclies with sclf-closing arc cut-
olrs, two for eachi gelierator, and one of these for each
phase%. These coniicct dircctlv to two of the four-wire
tranîsmission isthes.

It is iever iîîteîîded to open tliese switciics utider
i0.1d, cxcept iii the case tif grcat enicrgency, wlîeîî the
autaîiiatic cut-offs will takec care of any dischargc from
the hatie, or aiiv tciidency te arc. %Vlien at generator is
to bc takcii out of work, tlîe laad, if it is running ti
paralîci witlî &not lier, is slîifted te the otlier by gradually
cuttinig off the supplv of water to, its turbinie ; after thiat,
the sîvitch can bc opened îvitlîout difrîculty. If tlîe
gcznerators arc ritiîiing iiîdcpcndently. the load is irst
traiîsferrcd al the suh.station before opcîîiîg the switch.

'l'lie tiippcr patel comtains four amnieters, tîvo for
cach triiiiis sihe. and four voîtiiecter, wvitii liiglî-
pateuitial station î'oltntcter truinsforiners plat.] dircctiy
at tlle hîc.The riglît-laiîd sectioni is cxactly tlîc
satet as tlîe kift, îîitht the ex..eptioti tliat it i%, at preseii,
et~itiippcd (tir orI) u gczieraur anîd tra:îsniion cir-
cuit.

The lowcr pastel cf tic mîiddle section carnies three
futur-pole, stl-ttoisîtisfor coiitecting tie syli-
clir4s.ltjisi undiuîgsof thie gusicrtcurs iii paraliel. Tlic
.%snclrtiiisî tg lauîiips arc %hou. nl jusI abtOi e.

.l'lie iniddhc pantel is tlle exciter parie], carrying the
neccssani switches for paralleling tic twe exciters, and
for clî:rgiiig the fucîd cf any geilerator frontî anv exciter
if tlîe c\citcr% are maniing isidepentlcntly.

Thte tîpper panel centains tlîrc direct-carrent amiet-
crs foir the fuelds of tlle gener.ator.e, and aise four aller-
uiatiuig curretit voltieiters, witl voltnicter transfornmer
ail tlle back, contîccting ite te 2.ooo-volt potentlial lises
îîhicli retatri front tlle sub-stion.

The disîniluting board was cnigitially dcsigned for
paraliel rumîiing orily. but il ivas afirîards Icarncd that
oii rare occasions ice :tcctiitlatcs in tlîe turbinie fced
pipe:, wh~iaffects tlîc specd of tîîe wheels and mankes
parfflel ratiting ait iiitpossihility. lii coiiscquncc. te

original design was changed to permit either indepen-
dent or parallel running of tlie gencrators. The two
sections on the left of the board are organized for light-
ing aloie, and to permîit the transfer of an>' two-wirc
circuit uipon any of the possible four sets of step-down
transi ormiers. Thiis is accornplislied by a series of thrce
double-throw, double-pole switclîcs. At the cxtreme
top of this section are the automiatic circuit-breakers.
Trhe two sections on the riglit of the board arc organised
for liglit and power, and differ front tîtose oni the leit
oniy iii that the four-pale doubie-throw switches are
suhstitttd for the two-poie double-throw.

The two centre sections are the sanie in design. The
uipper panels contain the voltmeters and ammecters for
the various circuits. The mliddie panels carry four-pole
double-throw sîvitches, and are connectcd ta the second-
-tries of the stcp-down transformiers in such a nianner
that, if the switclîes arc thrown up, thrcc sets of two-
phase secondaries arc connectcd to tlîrce separate sets
of bus bars; if they arc thrown down, ail the secandaries
of each phase are connected in parallel. The iower
panel carrnes the ground detectors of the ordinary trans-
forming type. The wholc switcliboard is z6 feet long
and sia fect high.

Ail the motors now in use b>' the Montmorency
Elcctnic Plower Company are the S. K. C. inductian
motors. These motors wcre described by Dr. Bell in
the january numbcr of this magazine. They vary in
s:ize from one horse-power to -,o horse-power, and do ail
kinds of work, running the tools of carpentcr and ma-
chine shops, driving the saws and wood-planers of plan-
ing milis, and handling the freight cievators in vartous
nmills and in wholcesale warchouses with perfect sattisf.ac-
tion. lt is now weii understood that the miagnetizing
current of an induction miotor l-igs behind the applicd
electromotive-force, and that a lagging currcnt in prac-
tice involves considerable loss and expense, by necessi-
tating the use of larger conductors and generatiîîg ap-
paratus. while it seriouisly interfères with the proper
regulation cf the generators, and incrcases the normal
drop cf the line.

. in thc S. K. C. motor the magnctising current is fur-
nished hi' condensers; the muteor then t.ikes current in
proportioni te the tond. Two condensers arc connected
ii nmultiple with the fields cf the maoter, and cacli lias a1
capacity iii amperes at the werking voltage practicailly
cqua.l te the no-load current cf ecd field cf the motor.
If thiere is ne distortion of the carrent wave, tîte appar-
cnt energy taken b>' an induction motor ithl condensers
is equal to the real cnergy.

Ani intere.sting c>.ample of the i alite of conden.sers% on
induction motors is Nhown in a sinali plant in New Eng-
land. The generator wva% a 6o-amnpere two-phase ma-
chine, mantifacturcd by one of the Jarger clectrical con-
panies, and ivas furnishing poecr te a numlber of small
induction metor.%. The mators wcerc doing ail kinds cf
gencral factor% % weri and runninig ten hotur.s a dit%. The
average load on ilie motors ivas about one-quarter cf
their maximum. The amount cf carrent furnishcd bv
the gencrator te the niotors wîas iz amperes at 1, 1 i
volts. TIhc powcr fa-ctor ivatso.ioS.

W~licn the niotors wcrc supplied with condensers, the
current ivas reduccd te 28 ampercs at s, s ic volts, and
the power factor ivas increascd te o.S61. The reason
that the power Faiclor wvas not inercascd to unit3y was
the existence of fiarnonics iii tlîc curve cf the clectre-
mlotive-force of' the particular machine in use.

A,- te thc comnmercial cflicicncv obtained in this plant,
it is intcrcsting te note thiat, withl the gcncrater working
at: full ioad, for evcrv tee K. W. of cncrgy dclivcred te
Ille pulîci' cf the gencrater, 95. s K.WV. arc dciivcrcd to
thc fine at the generating station ; 87 l-. K. W. arc de-
livcrcd te the terminal cf the stcp-doawn transformer.%,
and 86 K.W. itre delivercd te the distributing mains of
the stah-.sîaîion. Csir'Magazine.
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ELECTFtIC RitILWIitY DEPIkTMESýT.

AN ELECTRIC SELF-LOADING CAR.
àlk. A. jackison Reynolds, (if INontreal, hat. patentcd

anr clectrie self-loading Car for Street cleaning purposcs
whicbi is clainîed to possess gre:at mlechanical ingenuity,
and which proisies to result in a large saving in the
Cost of caaaing City strecrs. 'he first car ima:îitctured
under bis patents ww; turned Out of the Rathibun Coin-
pany's works at Descronto a fortniighit ago, and is
sbown in ltse acconîpaniying illustration.

l'lie systcmi of cleaning is as follows :Abolit olie-
third of tise surface (if the street i% swept front tise curb
inwardly towards tise railwav tracks by the ordinary
horse swcepers, driven in tlîe opposite direction front
tie utial way Of swteeplig front the centre 10 the oui-
%ide. The refuse is then taken up by lise sclf-loading

iîîstantly .a any point desired. 'l'le brushes, steel Cas-
ilngs, and rubher aprons are so constructed as to work
in either direction automaticallv. The cars are driveai
preférahly by «a stationary niotor placed directlv ovcr
the brussbes on1 tbe operating platforni of the car, tîte
bruslw ~ing vperated frontî a cotinter-shait by sprockcî
wlieuls and chaiti.

*ïhe brush, which bas beeti specially smanuitfattured for
tlw purpose, niakes fève revolutions to eacbi one of a car
wheel. Ih works iiucbl on the saine principle as a car-
pet sweeper, and will tlirowv the dust «a distance of
twetntv-five feet. Its capacity is about twenty-eiglit
car loads. Thli brooni, wlîich is fatstcnctd to xilid lheavy
axles, is so :arranged tiant it always fUIs lise case il%
wlîicli it is colnîailnd, a siniple but ilngeuiios. device

a..

car at :iny dcsired -specd and convec&l t0 the desired
location.

TIhe car Nhowuî lîercewtli is zz feet iii lcngth, 8 feet
wide sand tj'-- lecd hgli, %.Cr% conîip;ctl% andL Ntroiigl%

huilt ait cvery section. Il is faud with aIl thie.pplaaîsce.N
for elcectriclty common to at regular trolley car. Con-
t rarv Io gencral aise tise brakes, motors, etc., arc aIl
sîituaîtcd abovc Ille %% btcîs% 'ind txlc.% :0 41. not Ic imipede
the full action of lise brusb. lli opcrinsg ptftîrm ont
whicli the pcr.sons.%tîand while directing the motion tif lise
car and broonil is S\j feci, and so placed ams to proîcî
ilieni froni being touclhed b% Ille dust îlîrow,î frtini Ille
revolving bruslî or broomi.

The resuits arc -nccomiplislicd nîainly by placing a
large rotary brusli across Ille centre of :a nmoving car,
nid brulshie. bcing covcrcd withi stccl casings, villa

propcr outlets for disclîarging thc swcepings into Ille
body of the car, and covering the brusîtes witlîh i steel
plates, linving rubber aprons itting tise pavemnîcts.
The high specd of tbe brusb forrns a povcrful suc: ion,
which takes up ail thc itcmized malter and deposits il
caver the brush inb thc body of Ille car, whicli i. pro-
vidcd with pivoied dump fluor:s for dropping the load

changing tise siye of the latter to suit tlie chanmges nmade
hv the wcar of material. Tie brooni zacts ;as well one
wav a s anioter, stcel deflectors being so arrangcdl lhit
il ;nuî bc rusn batckw :.rd w athout an% change tif iiacliincry
or et en waithout touching il. IB% a change of Ille trolley
Ille action nîav be rcvers-cd ins:an"tlv %0 as Io Iîrow tise
<hast one wav or lise other ;as, may bc clesired. Tfhe
broonil nma% bc cxtended %o as to cover tise whole sîIrcet
tiuitside lie, lar-track if neccssary. For rcmoving -;iowv
in %%iter lise car nîa% bc constructcd ws long Or WidC as
niay bc rcqudrcd. Tlhe car nia bc unloaded ina tlîirîv
sccond.%, on1e mani doing hIe wlîole work by nîanipulating
a lever.

Mlie cost of opcrating this clcctric swceper is clainied
b bc:mbot S.oo, per mile. *rite sid swccping by horse

machines cari be donc for Si. jo pcr mile, ivhich rnakces
thc total cost $4.io per mile. Froni Si,: 10 S2j per
nmile is now paid bv cities for thc --;nne work.

The price of cars %vilI bc Si,ooo, with a roy:alîy tifonc
dollar per mile for ail .sxrcts clcned.

The invcntor, MIr. Rcynolds, nowv of NIOnIrcal, but
formcrly of WVorcester, Maslas lbad au experience of
thirt)-fivc 3ecars% in the dcign and construction of

julie. %&»
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illecll.liuic:t :p:îats lîav'isg spelit four vears wvithlictu
be.st etigincers of Pîaris~, L.ondonm, 'i.iiîia, -t'id otilcr
I'crcmgti citi's. lie is also tile i,îi'cîitor of seî'eral other
devices fur whli'ml patenits hav'e becti grasted ini Canada
:ttîd fie Untited States.

M r. J:iclsr.n iforns ls fini lieSm lsî alrcmdu' eiter.'d
isito :greciiictît %villa Onîtario parties f'or the exclutsive

lise of' fais cars ini timis province, for whicli priv'ilege tie
cosi.ider:ttionî Of $.5,000 is 10 ho Paid.

SPARJCS.
'l'h. dlirect'tir, ifitue I.oîiio Street iulwy opmîi lii:ii'

:mîthitrift'J tlte i'.sîme if a larrer :tmtitiiii tif ,,tock.

%V'ork li. li'-em o'iiîet iis sicav car scd.for tlic Lonidoni
St r.'.' Raitwa>' Ctistittv Io cost $7,000.

%v'trk <i titi, eIuit lait AvIitier rîîad i%. pnogrt'.itîg vrti'
'l'ut' tirs four ears, witl .,Iionltih %liip.'J fronti Peterboruought.

t)iîg tiise v'îar igt. aite Niag:îra Faî.il',] Pri & River lt.iilw.%
ci'ted T<9oS~a..mgr. he rcceiltî ',vcre $65,784- antd cii-t

tif vijeratitîî $4O0301.
'l'lie Siuil EtCe'ric Cii.,. payer hut.. aI Dechleie i'. coltîttietcd,

'.'.'le steti car lited. tif %ltte. wiul lie riiîi'lî. ini a few day'.. Car.%
îîili lx' riintg befone tii. sI iîfJut'.
'h l'u, 'trîilia Electrie i.iglit & Poiwer Co. :îre iti.tliîig.a dir'ct

imrreuî Ca,.iiist Grisîerai Fleî'tric Cii. ilower planît for Itunillimig
,i itett we'l' iear tîcir powver liit'.

l'l itiue Eiectrîc Liglit & Ilover Cii. hav'e incre.d
aigritdarc %vtire nt ;Iltîiati'scenlt planît Il' ondcrimg ticti 600 liglit
qutaIlifii'. fritti titse Cuaiiai Gr.îiserail Etetrie Co.
'lhe'Cîm.îiî:tî IZaiiw:îy amîd i.;igitt Co. cf Vanceouver. have
tirtîlecd iwîî :ttldiiiia itm cars. front lite C.ia.diatii GemmeraI

1Ehî'î'tgrk'ciit. Tite aviitît' iliî'i i l te Ittdtrd C. ri. E. Son

C. G. 'h. Clark. .ulacrisitesideiit tif liise c'ectric higiting stationi
:iî 'Ni.igant V:ttl'. Omnt., recciîtiv h:,.!a narrow' ccape fronmt deati

a1 iîtaaii ic cotstiig ilt cJitt:it wiîim a trolley witie riding ;a

3lrtauOnt. i,. in have ineattîdeseeît tigiit. I'ower willht b.
tîititiid frouia .vat.'r iowcr about ai.' litile oui cf lown. 'fli
.. 'îitct for the plans hta% laeni ciîî'cd mith tlle Cattadati Gemmerai
Eictrie Co.
'lie Londontit Sist R>'. Cc. hiave piae'd ati order for t:
:tîtiîmiC. G. E. Soo stiitor'. witiî lite Canadiau Geierat Ehe."

trie' Coi. iti, is iai a o îtors tif tlîi'. type olierating oit lime
i.iittimi roil.
''T'e t t'.aîr if Slitelrîtoke. Que., hiav.e satctiomid ilie con.

stnimetioti tif atm cieî'tric raitway sanmg lime oteî f aite towti.
Wo'îtk stihliltiert'fore hie cossmmitîc.eJ aI onc, and liii paris fine

î'ît-tii'eit( ty rail.
NIlr. C. A. Ctunntintgamm hta% cnlered an actionti iiIlme court%'

zagaist titi' Rîîtai Ei.'ctric Comupîany>. ciainiling $so.ooo fir lime
fil,,. tif &,îî,' .îf fi;,' e%.".. Tite 1îi'itif listez wiiiî ite accident wite
ini lige' ciitiv tif Ilte Citt-timiy.

Titei' owmticf i.itowei. Ont.. hma% %lutter coti'.idcr.îiicmî lime que.
itsou tif tsîaimtiig ai eîcitric' Ilitl ians. A c<întttiti'e cf the Townt

(Coitil fita, itirnîemdrd tîmat ai eletrical etigitteer bc iigmmaged
sti titirli iii i'',t ilimef.

Thie canisig% tif te iontrca Sirret Raiiway Co.. for sev,'n
113.111111'. .'tiiig .1otim A3iril hast, are <i.ç.6 aam.t$4,

"4&.4)4 foîr Itall t' ptniJ i,.-t %car. att1 i oes f $mt.6itg:
gi1 9119 ami ilct'a'.. ilii' :mv,'%%rnge îl,'tilv ecarmiiig% <if S:5tO.0
Att ecc'îtnci raihwav .ctmmptti> i% apivitg for intcorporationt il

îîicnit mmi Il-ii.. .'ts f Chiarltitctowt. I'. E. i. lie cits' etitincil
hia, gratt.i Itl' comnt1itt 1'.rniliit Io aiterale car,.o utdy
îsIim.'bIcp sî.1, t'.rotigiv iîtiîi.eu lle imc3it'teriai s.i"utoî

The, i hamitiiîomt.. clitîdiikc tzlcme.&%Tr R:mihîsa Co.. "lato pro'
1o imUhiia trle o isse hum.. troum iii connces'ioti vill Ille titi fiet

<'an >tlu iiit liai itit l etn have rt-i'qtestd a bonti'. cf
$m.îi.xo %%flots Ilte. lin.. eamie, ascr amsis Ill.% nie ammîîîmmmm

T'ii dal.' hinit for titse e4i',iunetitent cif lite i'iectri.' m'ttway a
Quebr '.1 m e.xlîirci. v.hliitioie Ilme fonfritimne <if Stoooo. It
i, lh'',tlzb'. homitcer. ilimai Iti' Cilv ctificil %V;i1 grant an e'.i':t'io:
.if titîie. 'In. Blerntier lita'istg gie s.trtealia titse work wiit

Tii lPart l)ailittii, St. Ctilstittes & Titorvali Ry'. Co. hiav'e
nîetuîllv rclîilîl tîteir o'ci.elai Une Ciianging froint lme oid Vani
o'lci cnruîmit Illcm b te ttirdUltter'ninnlngz

tn.ihlev. Adliinal n 14rs'i lime C. G. EL .- h:0îelav.' atlso
i''t 14-is mcis fonii lit, C.'î'xeiin Gecrai Eheetcrie (:o.

'ihu' 'v. k tif construimg ste new cctlric sîret raiiwa>',vse
-a l.omcti. N. fi.., s naeîiu aidhvil. lie Catuadian C'euneral

Eiectriî' Cnîpaivi have ale ecoitlrai' for thc aîaîmi. sici
tmt'iul,.1 asou k'. W. bzelmI1ralanti mes double nitors CýG.F. bS

W'uîrk hia, 4i ei .unlnienue titi tlle clicîn strel =aIi'ay :a
Same,à. Omît. la iN Illei intentiion tif the compan>' Io have une cf
titei' tites svsents mn Catiaia. lie rcai wilt exten.! (raim Sarnia
taN l'oit uiiî.î astis ilii' a wc'eelieacls. a sumnier resttomi cIle

simore cf inle Ilureil. lie City gave tlle Company a boni' cf

a o,coo.l
'llte .-ar%. tf Ilte %V'estntinit-r attî V'ani'otisr Ehecîii Tratmway

teîîdemîee of Mr. P'. %NI. Smiiîlî, the eflicit.ît îiaige.r of tige' rond.
'L'lie îî..w ik',.citier Shoot~' Steel i te:dligiît. salade b>' tite. Utiited

St at.', li badliglit Ci). for aise pttcsc. ha.%s al.o beemi aitaitîedI
1'i' N' .titd tuol lis e io't imtprove.d ti..attimgtt obitainiabie.

cliNe.. of St. 'inîa'. Omit., lias inade. at fortiitil ~Iro.Ii%itltiit tu tiglît
the city- witli ,000 canîdie îiwrliglît' anid .'lectrify time railway

T.sen ite pricc a'.ked front the cit-. i.. Smoooo for tlle firsi
iliree year.i. $9.000 foli te 'ecod tlmrce )-cars, and $ oofor the
followuîîg four yeari, the city 1tu have time option tif litirci.tiig tise
~il:tit It theî end ofiflint limne.

At a recmit ilietingi of titi lircivi'.ioîîatl directar,' of tlle Cîmathiati
City aiu Suburbau Railway Ctoîîmjiaîv,. or Clitaiîî Onit., t lice.
wt're îire'.iut M,'m.Johnt ?le.rver: G. Il. Siiollield, %I.tiitiai

Casipheli, Jolît A. Waiker, Frî'd Stîite. Wmni. D>oumglas, Q. C..
anîd <;i.o. C. Raîkimi, L.ondoni. NIr. Watker wa,' :lil )imited chair.
miail of ltme t'rovilon:îi liomd, and W'i. 'îVu. Dou.nglas, Q. C.,

Nec.retarv. It wa,' decided tu ai onice olien aî stock book.
Wuîrk h,. bieî coîîmiîcîîcrd titi tise piower hous,. for tsite Ilamil-

tit Radiai Raiiway Ctîii>'i) :it Huîrlisiglom. l will lic of brick,
53 feet by soofc, u wîil conmî:in thrc.' boilers anJ two etîgine'.,

ea.clî of 250o home' power. Thelî chîimneY witt bc- 14 fes in thiatîmeter
at:.base and an$ fret in lîcigi. Slîacu will lic left for :îdditioia

etiginei tmtd boilers ,dould thiey lie required. An effort will be
mmade 10 pl liis e iii olperatitîn b>' Domminioni Day.

An exclmanige %ay. alma tise enterpri'.. of orgamizimig acopt'
ic titila an ciectrie railwa>' for Pocrt Hope 3irois 10 develop

,trate abmat fir a comprtic smiali cxpem-iditure anl clectrie rail.
wî'could hi! ui'mmted bLtwceii Port Iope and Plontypool, ilîu'

ciimiticclisig witlî tIlle C. P. R., and extcndisig :a muait x-rvice tu
Kendall, Orcito, Osaca and chier pliaces whlmi arc ai lmc'

ncmed oniy by sage.
D)r. Oille. lîrei-%dcent of he Niagara Central Raihwa>' Ctisîjîiar.).;

Aid. J. S. (anîlîibehIanJ J. C. Rykert, tif St.i tmme. and %Ir.
Wiliai ociI f Titoroid. r-cetil' wamlr un it lie Dominionî

Cove-îmmmîemîl rcqîme'.ting that tige sulbsidy of Stoo.ooo ,.tmudimtg tii
tii.. .reidit of site rocad i0 Hlamitonm lac di% rtej '.o that ,%4o,ow tif
il ntigit lx- ap1îhitt 10 the iniprovenitnt of the exilammig roadhed'
and S6o.ooo %.ubsequenîty- tu an elecîrie %'.>'st.'m .ommmectimîg witit
the. Torxînto, lianiiiom & Buffalo Raiiwav'.

Tite. ,.Itaretioldems of tii.'Nioncton Street R:milway'. fihat amnd
&aver Conis av bave eiected dirt.ctor, as fîllîîw,: J. iL hharri'.

presidrent J . W. V. Smithm, ;iepc.dn R. A. Ilordi'n, e.'rî'-
îar'.îrec.turcr; F. W. Sunmcr. E. C. Col. J. C. RîI,..'riiîmm, F.
A. Vc. and Aid. Girvan. Il bas. becs% Jdclti n rocr.cd .4t
onice with te consmtunction of the rmadi and it i, c:xkcted tu hmave
cars- runningc in about two niontht.. Stock loa ise :itoumnt (if
$.io.ooo ha'. bc-en %ubscribced. Tlî itwr liii,,'. wuil b<' .'rict.'îi
i Ille wliarfî.Idinlg:ai Ille fioot cfKimîg sîruet.
'Ilie 3ontreai Street Railwa>' Conmpany are &gaini tiaking
mrîcnsive additions. tu timeir po'wcr lîlamil. Ai tinter iî:î' licoui

given 10 the C'.nadian Gencrai Electric Co. for a i,s.oo kilowaîtt
geaeralor which witt bce coupied direct tu a .1.omte IioNrsc'power
arie enginc.- Thiî. iminiense unit, in wiiichiilte .veîgitiaf Ile

ge.ncralor.alone wîil bic teari' sou toit,, i% %iniiUar iiistl tii dIe
dinct.ecnnecled unit,' ,.ujîiied in tise Torntio andSWiuiîc

Street Raiiway Companic%.. W~ith ste. addition of th ii.' mc.
mtacine. hIc cmpaeity aif lte generator in Ille NIonircal Raiiwav
Conipa.ny*'. power hc:u,,c wiii exceed S,oo or. liw.'r.

'fice incorporation i,. announced of Ille Ccruwail Elt.riî' Sire'î'
Raiiway Ctampa4ny, with a capital %tock cf Si 5o.ooo. Illei ci'iiipm
hcing Iornird tif il. R. ilooper. C. E.. D. A.'San F. N. S%-i'df.tfl
and irs. iper. of sitîel ud W. R. iHitchicock. tif Ctitti.
wall. At a remcis tt.liiig tif lthe conian>-. oficem', wcn.' cl'ie'd
as foiiow.<': 11. Ro'1 iooper. p)rcsidrnt ; i). A%. Starr, .ic'îr'
dent aud nianagntg direclor; 1". N. Seddait. .c-rcitrv auJ tre:'.
uirer. 'Tiite coiîstruclioii of te ra;iwav lia'% bet conitueîicî', %titi
-a portion of il w;II '.ioriy lic in operatioîi. Titec iar-i are hiiig
htuila liv lie Raîlibun Cc;, and elle nmichin'ri' ha' ili. Caita'idan

Ccnerai Eieeîric Co. A panwerfuil izo lîair,.e.pcwer clei.'tiýctc
nmotiv.e %viii bc ti'.cd in laul frciglit. whviiei willIi hti uc f Ile
pîrinciplsa ,oune: of reenue. A brick î'.îv.cr ltîuse 7: x .30 fi.. i%'
bring huila on W'ialer ,.lrect ticar Ilte canai.

Tite annuai gencral meeting cf Illte oiaciidm f aile Ottaum
Eiect rie Comapany ma,& field :a Illte ctitpamn%"s tifie, cameltr
Sit.'rk% and hlgin sarec. on ste tsi insi. Ti. repoirz <if ti. lerci-
dent and dirctors for aise vear ending A;îrii 3 otil waN pre'.csitid
%sltowng at gros'. revenue 'If Stlle.6,binz a ver' satisfactcor>'
increaseoe ieprvoi er A divitlend )f ciglît ircent.

wa', deeiarcd. 'Mie total nunuber of inrcandcent liglits insîalledl
i'513.an increase tif abiot s.oo d.uring tise >'ear. Tie nini'

be farc light,. 49-, nioom St. litterNi t sq. "During the ycar
considerabie a'dî'ance icas ruad in Ilme tw.onstnck'mu of a mîew
Nwitclilioard uinder lme direction tif site generai stîplerinitemdent.

.'tIr. A. A. Dilln, %%hiclt miii resuit in a compictc untification tif Ilte
lijan' ne,. %0 that the wtoie %%-%lent inav lit Conirsitled front

Ilme centrai iigilng anJ powr .lton. A s'aietif ltank, a,
ittnaniouslv ;actcordeci te lire,.-ident and direetors. a'nd impoti
miotion ilie lImard wa'. re-el'ictvdl a% oiv'. lion. Fratnc*%
CI.'mow. l in. E. 11. llren'.n,('.. Gc '. P ri. T. Aiii'atni. J. IV.

McRac. Wni. Scott. C. ikrkeicy- h'wcil. 1). NMurphy :tti Geoi. Il.
i'cries'. Ai a %.tbsequeni nierting of lte d'rrctoru Ilte fiitwing
office;% wec re-ciected:. T. Alicarro. pret.:deîtt :and jýcneraI nian.
agcr; l.1Ion. E. 11. hironson. %ice'pIresideti D. R. -ît..et e'rc"
ttuy.îreasurer: A. A. D)ion. gencrai %uperintentient:- Rrdmond
Qîtaisi and! A. IaVi>', zaud;itars
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1%vuîr townî liglif cd Il> lciy t% is%?

Tite Ciîizestîî' L.iglit, lieat andi Iloer Co. of St. C.:î;tii:tîî'
Oit., bias lxiei iiicoqr'attt witlti a 'iital %tock tif No0.000, ini

D r. Cotbeî, (if l'ort i ioîî. i'. iie're.t%133g tiic ditl tf' lii' r:îe't-
w.V îîili t iv titt f obîlîsinisig pîîoer f0r :îîî ttittîîill 7j kuliot t
iuutiiiticycic aleitc'î:tor.

Tlii; N r:îv liiiieiis licî' goîii far etiougit. A New Vot k
phicii is3 say. f liai Il) ttiiig iie 33'i tî> 13 liah. ''foiit thec

%lcrevtoro'eî3. .r*c miiit'.i' proiife.ratig i,1 tigeiltos îtir
tihe ct'iitc ti'.si iik of th:it ! -. Excli:uiige.

Mr. jolin Gooelwiii, il% eimîîlo> C of tihe otttw:î Eicîrie Cossi-
piaîiv iis unn ît :t dent iuîîfcnded for tigitefiilg lis) wlire. rolic

tir cord fliat ilnay lic strlig fr03oisi i ce 10 aînotiîir. wiiicil, il
3'.%:i ~iJ I hut CskO tài%eiti hl3 ctelef*i w*rJ33g. di lxiet a'.31
Ibet.i sttcurctl, Ilie tuie.artic is heing riiatiifactitrtniiiî lxireai
-ki hIl %IbiopS Or titU Ott.tiw:t C.Lrhoft :tid Pol'OCdin Coitiaisy.

ii' tiirct'.piliasc plans it 1 ''Tetont wa' .tit up rcelitiy, atit
«t rcgîiiar s i ll vciitirt% lie31> sîiliIliee to thie to tOif 'cTtosi.
'lie lise tci Vlevileii. il 11 iiiis clitati,. ir.telie.aly comples tf ,

:133(1 wi lie reade' for occuptliont mi tî %hort situe0. 'l'lie lirt liotor
tisoti ici Illî,-llii. wiii tic a 7% kilowatt %%-iielironou% itiot0r tif ftt

nili lit- %tipplied ti op.te il atrc iacisnes.

~Iit :33:tgaiitfm ha1:% >et.ii otiiiititfc ii :Ile ittijitt t
cetr ttt~ittig 'iipim% ini the' UitedictiSate. iîit'Iltduig tlle
%*%t0rit EIectric li iatiiig Lotîîliaîiy. >t. i'atil, M1itii. . lit' ce'ntralî

Eiccîrie I icatiltg CtilitIî:uîiv, New Vork Ille Ne'w 1EIigi:înei Elve.
t rie Iic:tittg Ctip.'utls. the iltirtot ii cftric Cuîîisl:îtîy. Rieliitîtîid.
Va. .Tite. Carpii'r Élen'îriv i Ie.t siîg M iftîr'igcoiiiiiaii.
Sf.ii. Nfitile. t flle Dewt' Fh'o.tri. liî'aiig t'lifiall,i' :'îs.
S,. y.;Il titil EI'ct tic livt'tiig coilipaliv, M 1. %*'etoi. N. V'..
:t% Wti a evot ai tfiier:, wied Iiaîve îuot leii :t'tvt' in tut' litisi'
lie%%. formsinie signe, unit wlii tîilrtl t'ai:îlle 1 3ut T he.'t
ciaiitf.ctirmitg otili lbc coiiccittr:îtcd :11 C.iIitliritlgt 1hiif. j. V.
Ayer. x, it'ml.i tif the NaUtiiuil Et'cîtric Ligîî ;%..tdîtîî
the ge'iicrai mîaniager. l'lt' eauiithil %Iiicl% ik $8.iXO,ooo.

A Geriai exptert. t ftt'iî. cre''fîi c't.Ui.tt'. lia% aitiiit'l:t :u
tuie totailtigtit tof teicgraffi liîit" inft'îoI'' i w4 (îi;rx illilts,,
(If evilcii 4tiiermi: ' t%45-600 t'i2%c' htioic 80,700 ; A'.et. 6>7.-
400 ; Africa, 3.0,antd Aîi'traia:, 47.500o 111181t.. 'lut. L'ilittîî
St:tc'.t:% :1 grenIer letigii t iattiil (f lier Cotblry,. 40.1.9(0 ittife'.
ni Rts%%i.t t'ornit tixt, :tltholitiiu i'itj.'ttR'.Jî s tilli).

Si o0o sites. 'r'ite oîlîcr cýtîuîtîtics ftilltiw iii tisis îirîcr: Gerism:i',
Fraîîtce t'tm. i:r. itritisi I ittia.t Scxiî't'. silo Uliet'
Kiîîgdt'i. c:aa. itais . 'Turkt'y. flie Argetîie Retibuirî.,:i
andi Cisii. Ic tt roiiî tif propo'.rtioni. hitwever, lZ'lgitiîit leadtl. w~iii

409 ileis tif wsire for every' t .000o xlta e. iimt.' tif' tel t'itîîr%,. 1'
ittais)y contes ncixt ii 3.;; sllit''. t il i:ti i% t1iîi> sIigit 1v i'liil

C.eîinîî'.anIllet 'it i Kilîgt'tit-i îs IMSo utliles tif t 'eg'tîtfor
eies. cr'.000 :litîŽ of coiuntry.

SECOND-RAND
ALTERNATORS
FOR SALE

We hiave or sale evcrail ,.cosid-
i3IItltei:ito wIIici wc liave

takcsi ;if excisi fioral'rri-

chine. asid wicis wu :îI'C oferigat

lîîw figures-. TIL iîccîîani.tein- Isave
exciier. :ttd ,.wiîcliloa-rd tpliatntu-4

ai arc rc.îelv for imînwcdratc Nervice.
For lttrticîm-ir.,.tlpply

AHEARN & SOPER
GUtawa, Ont.

Teehones

SoId Outrlgbt.
.. No Exorbitant,
Roaltie....

Only Telophone
made that does
not g0t out Of
AdJustmont.

Send for CatalogUe and PueS.

John Sallarr, $H&Go
2,4,6 MI si., ML film, tiaiflax, Ml.&

ARE BLIND TO TEIR OWffIITIPTMETS il ttueyrLUflhIrrI'If~ bave uàmoerc:dflfers or 8team PiMsi a by bavinc
thems eovcr.d vrtb Our SeCtional verfmg it la flotoaly a great saviez to yout employer* se regards fuel
but tives you much ltisa trier to do and nbeyoENCINERto get Up sean ta one-bal! the trne on the coldest day.

EUREKA MINERAL WOOL & ASBESTOS CO.
Dosirs te ' pias ole 124 BAY ST., TORONTO

ELECTRICAL ENGINEERS

pffd. Thomses. talc Ch!,(' edtc-

tician of the Ru)%, Soiie Dnmsan oe a feal

a eiCîrn o t.. Plan' s 3(1ale .......

ern fc a'. Roya Til ce'.c Sl-mL e f

STATN 1[IONfi INSTRUMNTSC
"Litie ipant"I Elest ia Turine

Direct curr In l it cfic.11jiltifcie i artia g:o sel c o'tg.

-tsid Ile wori Sg 1%îrt u a e hd ahl f. igti%tg"itill-

~-D scrtive;% CI clSeonAplain

Entimaîe--. furniilard for to:îîlesc îiîer lilsit'.
Machlîîcercsd gcarimig a *p)CCuI.ty.

J. 0. WILSON & 00. - CLENORA, ONT.
253 Little Giants sold to th'e Canadian Govcrnmcnt.

Plea» e Wtlof the CAWADIAN ELSCiRICàAL P4EWS whSti co.e'.pop$.in& with AdverUs.gs

J (tict, fi 196i
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GANADIAN GENERAL ELEOTRIO 0O.
(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $II5 00,oo.o

HE5AD OFFICE:
65 FR~ONT STREFT WEST, M M TO1RONTOt ONT.

15RANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. MONTREAL. IlMio Street - - WINNIPE6.
138 HOMiS Strieet HALIFAX. Oranville Streeit VANCOU VER.

are thc Iargcst muanifiacturers in the British Emipire of Standard
Electrical Apparatus for

ILWAYS -

PIà*&u Irentlon the CANADIAN ELECTRICAL. NEWS Wh.O COrr.ondlng with&AdvertIs.rz

june. stkfi



GANADIAN CENERAL ELEGTRIO 00.
(LIMITED)

Railway Apparatus
IqMwM -e invite attention to the comman111ding position the Conmpaiy lias

attained ini the ElIectrie Railway fil.

Our Appatratus is now ini use on alinost. without exception, ev'ery in(l<:pCtidCIt road ini the
Dominion., and the filaic, t WC hîave becti awarded practically ail the 'contracts place(l curing the
past year for equipinent cithier for iiew or existing roads, is the stroiigest piossible testinionial
both as to tie superiority of the Apparatus itself, and the fauir and liberal basis on which Uthe
businie.ssof the Compaîîy l)is conduicted. Amnongst the roads froiîî whi cli ordiers for lIp~rîis lia ve
recently been reccived nia>' bu inentioiied the following:

Huit à Ajimer Electrlc Ry. Ca. Vancouver & Westminster Tramway Co.
Moncton EleCItIC Street RailWai, Hiat &City and Suburban Street Ry.

Pawer Ca. Onlpb Electrlc Street Ry.
Hamilton Radiai EIectrlc RY. Ce. Bedin & Waterloo Street fig.
Cornwall Eletile Street fig. Port Dalhousie, St. Catharines a Tharati Street
Halifax Elletric Tramway Co. Raitwag Ca.
St. John Street Railwag Co. Brantford Street RallWay C0.
Montreai Street Railway. Landan Street RalWay Ca.
Toronto Street Railway. kiugston, Portsmouth & Cataraqul nailwal.

Lig9»htig aud Power

Transmission Apparatus
'~In considerhfg the develapilcz3t of aur systeins of apparaitus for

Iighiti:g anîd powe:r transnmission, we have kcept iii view the important fact, tliat v'ar>'ing conditions
of service require varyi:îg inethods ta incet thein.

Wc hiave ini our Edison Direct Current Three-Wlre System, our 500 Volt Direct
Current System, our Single-Phase Alternatlng Current System, our Monocycio System
and our Three-Phase System, a suries of niethods, cacb ul i art i tes o h evc

ta which it is aidapltcd. We are not confined ta ane systeni only, but caver the whiole range of
Direct Current, Sinigle-11hase, and MliIlaeAlternating Appara tus. Our intere-st ini enchi case.
thercfore, lies in using the niost suitablu systeni, since wu manufaîcture all ; not ini twistintheîl
conditions% 10 suit anc particular systern, however ill-adapted to the p;îrticular case.

Oar reuent sales of Uigbtlng ami Peuir Apparatus bave excided ail privions records and include the sale
te the Lachine Rapids Itgdraclic ami Land Cs'y, of twills three.pbasegmerators, mach of 1000 b-9. capacity.

Pieuse mentIon the CANDIAN ELEtCTR&CAL NEWS when corresponding wIth AdvertIsers

julie, I'SýKI cj;NAIDIAN BLECTRICAL NEWS
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J .. dge %VIîie i îîîlred jîgîei . St.
Jcu)îiil-, Quet., Et*.egîlvl ilb ii.'. o"" THE..Rihioi (: Tif l!FDAKE ENGJNE

t 1.. ol cî~oui l îî tir the.. ..- reê'kiig tir For Running Dynamos in
a lfl o alv.: f i tli.' ittiilt fl' stat aon tltt uîîgt Small lsolated Plants

it. tl oif tll ;nu d.''î t llmt b. I vii i.îg mie'M T O
tif dtil i, I ) t.. tb i ll ru p ii îaiîi tff, aîîd ST»EADY AND EVEN M T O

ta~et f utii tti..jl>tiî'it.ALSO FOR

IIIiciNEN Moci T0 Efin, stOIERS, COIEIL
PUIFS, ZI10EU, STEERIO COIR. EIC.

HOOL. PHELPS MACHINE 000
sumo toit ]3ASTEANl, P. Q.

G~ AGOLDIE & MPCUILLOCi Cô.

Imrroved Steami Ejigics iard Boliers

A sait tht» EFrectiots of sanse in the moit Coniplete Style of M.lem i ,prome nt.

Wou[ MCHEHR WOOOtORKING MAHIN[RY, 839MI11 SHINE AND SîihVI MWCINFR
FIP'.b Mimid IBIMIPlm. IPWOof 8.fIleusu anlDoi.

called to the 111WHEELOCK " IMPROVED STEAN ENGINE
SpQC'aI &" tt t as belng unequalled for slmplicity, efficlency and cnm
In working, and especially adapted for Electrie Lighting, Street Railways, etc.

~~AL.ONTARIO. 17

-~'ROBERT GRAI4AM&
Water Whes, Englnes and 11111 Naehinery a Specilty. ... OTlTAWA, O NT.

-TH Eqrà

>STANDARD. a a
WAERWHEEj

M DF in sie 5n nhst4 inches

Jo C ic ictr. Wn h cei o.ne uli casl îtna

trïtror cylincer gate. Walet pmi un full
fate or slhut comîîlctciy .off %%ith haif tm of

l~andI u.hcc1. andi a%. ca.y goveracil as any

Wit for Estimies, Refercnccs and CatuIo>ues or aie SAOR>WATE.R Wimni.E, aise iiicid and Rourh Geaming of
every sizc and dcrinption: Engines, Mill Machtnery atnd Electrir lower Plants ; Luaest lImprnved

Blandl Saw llînztng Tabks ; Sbears xud Gummets; also SurWae Grîiuler for Shingle Saws.
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PAT ENTS N"cutu o

-1 INO? à MAYON!, 3

wbes owmpoaiu wfth £4Vertise.r

A WmIiIy ionisai I a nforma.

21M eaeoguL.ud iM foradv.,tioe

GENXR* e a etau, eau "tain
»"Or. intelligent and g.iauW.

-a#n bu applu<ng te

CAMAN ASSCITION
8TATIONAUY ENINEES.

.J.Yoiti. Pretîdent, Board of T"d Uildl-
iaMoctreal.

NON-A RCING
Automatic Circulit Breakers

1'ou ha% e beeîi lookig fur a suci.ett3fut Autoniatic Circuit Brealter
ta b. use.! on the Primary Side of ycur Altcnating Currcnt. WVe have

it, and guarantee it to you iii cvery way.

Lightning!l Lightning!
WVho is afrxid of that? Vou cati rest atsured that if you amc

equippe.! with our Circuit Brecrs )-ou nec.! have no <car. W e havé
the tient protection offere.! to the electrical publie. WVc are leaders ist
the maùnufacturing ol Circuit Breakeri, either for Direct or AlttcmatIa*
Current Systeins. Any voltage. CATALMvxI FitER.

AUTGMATIC CIRCUIT BREAKER 00. - Nswaygo, MIoh,, U.S.A.

DE PATEI. Couplings alld Olutohes
Perfect

Balance
Liberal

Clearance
Excellent
Lubrication

-z1sç

Positive
Friction

The Split
Featîre

Reasonable
Firat Cost

Area& iail mb Worthy of your inveetgatlon * imis FOR PEICU

OUE WOOD SPLIT PULLEY C. - OffC#t 68 King St. W., TORONTO

ÂHEÂRN & SO)PER
CARIIUM EMUTATIMI OF TUE

WESTINGHOUSE ELECTRIO & MFC. C00

ILTERNIIIN GuoIREI DTNMO3
from whicb can be apeiate.!

NIaule Ln inc lap

EERIC. RIIWIY

6LNERATOR AID MOTONS
Off Raway AWIpaals 1: ot

PIM»a mntion the. CANADIAN ELECTRICAL NE"S wIin oonsspondlnt wtth Advr»re

CANADIAN JEIXECTRICAb NEWSjune, 1896
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~. ~ HFDFRON ANFACIR Ain COMMUNIO SURRI~ ~IPIES
* STIMATES FURNISIiED FOR ..

Wirlng and Installn Complete Electrlc Plants

E.XPrItl.Ntl.rAi. AlPPARA\TUS, MOIIELS, PATNruS. 4BerSt
I IGirT M ACIIINEkRV AND) CONEMUTATORS.44BerSt
ELRcTRiCAL APPARATUS 0F AIA. KINDS REPAIREI). Cmrjr
STORAGIE 1AITLRIFS, I)OCTORS' AN! ) DNTISTS' EL.ICTRICAI, CrerJrr
ApprucATUS ANI> MAIIInNEIZY.
ELECTRIC ANI> GA~S FIXTURES. MONTRERL
ELE.CTRIC FAN IMOTORS.

THE OTTAWA PORCELAIN & CARDON 00., Ltd.

Carbon

OTTAWA,
ONT.. .

MANI)FACTURERS 0F

0fo ail kinds of Arc Latnps, including coredP ointsand solid carbon for incandescent circuits.
. .LSMot or Brushes and Specialties inorcelain Insulators, Cleats, Door Knobs,Carbon for Telegraph, Telephone p and ail kinds of Pressed. Porcelain for

and Electric Light Supplies . . .Electrical and Hardware Lines.
RLLi 00008 OURRftNTEMED TO OIVU SRIT18fflGTION

MORT IPEOILE
IVNT _PROTECTION OR FREE TRADE

WE WANT YOUR ORDERS FOR

Electrie Bell Supplies : lYirrop Reflectors
and Electrie Light Supplies..

carboet~~u~r .LlIW)bIID BateiemuduilSTGOD
Mexco D)ry BIatterie»* RRCE 42 lcmndS.,LND OT
lieUs, Mirror lieflector8 R2C5 RihmnIS.GLNDNTOT

T ROT RE Ot« THE J. 0. MCAE BELTIHO 00. MNR

THE BÂBCOOK & WILOOX
Vsater Th-be

OVBIt 1,600,000 ftORSE POWER~ IN USE.

fieAD OrFICB:

415 Board of Trade Buiding, IontrMa.

M T.a3r ShoN 3 a BENE1 ENIT FReAND

WMS cia T.r- SONER S BeNeNA llENFCND
-- LARGE 1100K "STEAMýl SENT FREE ON APPLICATION


