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BRITISH ELECTRICIANS.
O.ý the îîreviouis page cîppear the portraits of

secr:I l3rilisls clectricians whio %vere iii attcttdaîce at
the receisi convention in Toronto of te I3ritiilî As-
soîciaticîn for the Advancenieît or Science. Lord
Kelvini, long knlovn as Sir \Villiani Tlhomsoun, s OIte of
thse inîost cmlincint scieiists ai to-(lay, and to flit is (fie
iii Io sîsiali degrec thte woniderful advaîtcelient wilicli
lias Iseen tmcde ii the devclopintcnt of cectricity it

reccîsi years. lie was born in I reland iii 1824, aînd
gradtuatcci at several colleges. Froni 1846 tO 1852 lie
was 1FcIIaw% ii St. lletcrs College, Canmbridge, anîd
siitcc tai tinte luis lifé lias been devotcd to the progrcss
of piy.sical sciensce. 'l'o telcgraphiy Lord Kclvin's

.services have hseen of pecuiliscr value. Ilie acted as
clectriciait for the Atlaintic cablc, 18i7-58 anîd j865-66;
lie inveîtîed te iiiirrar galvatinmter and siphion re-
corder iii coninection witiî sub-mnarine telegraphy ; lie
acted lis clecirical CngîitcCr for the Frenchi Atlantic

cabtlle, i18ts9 ; Ille Uirniliani and Rivcr Plate, 1873 ; tlle
%Vecst liudî:cn c:îhles, t 875, and the MaI.ck.ty-fletnnett

Atlantic cablesý, 1879. lie lias ittvented a ntlariner's
conîlp.4s antd sitaigatioaa satinding machine, and nany
elctiria.ul nseabtiriîsg mtachines. il is %vork lias been of
iîîntense valuie i praîîîotiîtg commnercial intercourse.
'l'lic sticccssftil cousîpletiait of thte Atlantic cable iii 1866

hrotîglit Iinti kutiglithood, antd iii 1892 lic w'ns created a

bauront. L.st > c.cr lte celebrated lus jtsbilce, wii m as
a ntotable ceent t ic leworld ai science.

l'rofessor Oliver J. Lodge was born in Stafi'ordshlire
int 1851, and lias hiecî Prafessor of Pliîysics in Untiversity
Collcge, L.iverpool, silice i881. lie lias given coni-
siderable attentioni to clectrical rnattcrs, and ks tite
atîitaor of numiierotus puiblications, incltîding Il Elemient-

Nryl\cci.itics," Il Modernt Vievs ai 1,cctricity,"
I>ioîsccrs of Science," Thrie WVork of Hertz and

I lis Stccessors," and -' Liglitnictg and Liglitning

Prof Ayrtonis s noV in biis fiftietii 3'ar. lie is a
i.osidoîîcr, andîc cntcrcd the Indian Telegraplt service iii

1867, and aftcrwnards pî.rstied liis studies tinder Lord
Kef% lii. %%'iecn lie wc:t 1o India lie becanie assistant
Ici the Electricai Stupcrintcîtdent ai the lîîdia Govern-
nien1 rIeiegrapi, Departînent, returning oit leave ta
Eîtgîastd iii îS72, aitd being enîpioyed an variatus
maîî ers rc];îthtg tu telegr;ipby, inchsidiîîg the elecî ical

testiitg of the Atlntic cable ifl 1873. Oit the estnblisli-
ment of the japanlese 1liperial Callege of Enginseerintg,
lie was offred the Professorships of Pitysies a:îd Tele-
grapiiy, whicli lie field until 1878. I1 n1884 Prof.
Ayrioît %vas appointed Proiessor af Applied Pltysics at

tise l'itv aîîd Gtîilds ai L.ondon Central Institution. lie
is a joint editor of 'Messrs. Casscîls' " Mantsals of

'recîîîîoîog>'", liaviuîg writteiî oie of tihe series, «'Practi-

cal E-Iectricity," %vi'icli lias run titraugi scx'eral editions.
1lec gave a valtiable lecture nt Bath in îSSS entîitled
"'flic Electricai Tranismiission of llo%'er."

Mr. \V. Il. Preece %vas borti in '%%raies in 1834. lie
%vas appo*nted 10 tise El1ecîric and International Tele-
grapi Co., 1853, bccorniiîig superintendent of tise

Sotiiersi D)ivision iii j856. :\fter attaining emiinence
ii Isle telegraplt wO'rlcI lie w~as in 1870 tranisferred to
thte Liciezil Past-ollice as Di% iNiottal Ettgiîtcer, in 1877
beli, appoinied Euigineer, and in 3892z Etiginecer-ini-
Cîtief, aînd is also Constilting Eîgi'ier tci the Colonties.
le lias been associnte autisor of tcxt books on tele-
graplsy antd tise tclcplione.

QUESTIONS AND ANSWERS.
M Ir. IlJ. G .* %wfltes 1 have e tîcîsîinkiiîg or îî%iiug lit * v xhý,N

steamn fronti Iiglitiîg enigilie to lic;at osîr biiniig, but do net kLvi
bowc to di t ilt bvlout pan tmg lin back presure, wdîii 1 wish t,

.avarna. ouw buailding iN cotir %torit!s bigli. anid is pilped a91Ill tO î
psipe sy.steii, carryiig %taai i i s lits. 1 inisdtie -aditliere ,a

svîîsof exbaustlt %tint licatiîîg, but tlic royalties cliargcd a,~
excessive, as far al, 1 can ilie out. 1 would like tai knes, é
tliei cl it. )- ollier way, if flot îîuile %o elaborate .1% Ure plee4t
way, msay bc. l)etaîl. wiIl lie nstucli a îîîrec'iat d.

Mr. Jamirne Jobîsstoîsc iaNks .wb:t wvould tue ad' i. mcîo
wit h lit%. planti t -) britig clown tht' tenii perature olf niy Ilta' 9-asb i
I fiid t hicvlare about 6oo' on euteriusg tllc elilissîse * , ald tll%, I k\,
lieve. is l00 l00 lunch. We til.e sort coal ; aloîiuîaIil itius!2
botter ; aisr draft ; nso forcîîîg,.ausd 1plant amsple sue sttillssib

Sol, 1 woîihd I;kc if.%sme of your re:ader% couldiakk nie il
whiat to do Io kea'î uIl ail ohl'a beli ais tise goveriior %.iae of ahigh

speced clngile. and %lo wliat Io do to cxtract the gre.aae or a
rroin the belt. A li.tiidfail or two of wliitciîg 1 fluai (o lic go

tlug ta put n thli bclt wilicn il slips bd ,adwill cure ut fo thrre
or four hioir:. Souacetîtiies 1 scrape it'oti(%wlsiti riiiiiiig). but oebra
1 dois t. (2) Whlat advauîtage or di%.tad%.tlitage is tbc'rc iniiMc
or lowceriiig uIl :peed of:a lîigl spiced eligisa ? (3) Wlii u nnitg
:L liigli NpCVCd autoliatîeC ciiî.oilcisgiiîc, %liich s Illt l ore CXe
ninsicai pre.ssure, at froni 50 ta8 Sa bs.? AIlo, wlieii runuig pump,

anîd clryiiîg roolil coils ansd conimsai î0 h. p. eiigiisc, I cu carry
,tt>'%% lîcre froi 4o to 8a ib.N. W'lijcl i% tlie lsc.t îîremuire. iid'A

IlosT.%Rî.-

Sîibcriber"- wrtecs: 1 hiave a tlue about 2o fect lonig fronti my
two bo'ler% to cliissusey, ansd would iike Io hiave ll tc pinon ci

tothscrs as ta wvlîethier 1 could, b) plaaing %vaiatr piie a tise Qui.
%ide on toi), get a bighi cisougs teiperaturc iii tise water te be
wortli hec trouble ansd expene. We use :abouit tliirty feet tnhboçr
ror cacli bolier. Thec flue is extrciisciy bot -iisîist be about .4oota

io0. I., it posible that it osiglit liclp to chetroy tlle draught by
coolisg the fluec and loweriîsg tse teniperatuire iisidc l? Il is Mc
too >.ood atl presclît. 1 would like %uiggcstioiss iii detail. lie%
eais I figure aoit ta se jr a i12 x gý4" Arîniigtos & Siiti''ngine,
ruîsniig at 280 rev., Sa is. s:ass vili drive 25o aiperes ai ii5
volts ?

Jamecs MiNteeiersoi tusks : Wotfld %orne of Ille boys tell nie %%bat
is tIse best kind of *oil to tisc ii tise hydrauic cylinider of az
elevator ? Ours bas îlot ba-d an>' for four 3'ears, but i thinil
s.bnuld geL Soulse.

jRcadera or tbc ELECTRICAI. NEWVS 1r0eaaesc to rwar
replies ta any or ail or tise above ciuestiomîs befoie tise 2Suhdo
Sepîcîsiber, iii order cîsat tb ss.c Ia>' appear iii aur Octobet

istc.T IE ITOR. J

TO OVERCOME THUMPING.
sin. -For Ille b)e>scfiî of broilbcr cngilicer.- Jiouiglît I wvouitfl

tîscui ofh' ow i got o'aer tlîe trouble or a tsuissping ini tise wuterwa
of iii> pumpll. anad Isole it inay bc of aise ta sorte o55e likei
sitaîated. lit tise firs! place, it w.as getting w.iter utder a licad ci
abouit 30is,,aîd potiisdcd frigiitfuily, but whvlsciuipiig ouit C4
tise tank sue %vo:ld rsailal riglit. I lowcever, as %ve coulai onlv c-ý
tlle t;ank occasionliiv, WC lsad ta suit lier to circunîstances. Vit

eiaînber% I %taick oas iii abuisdance, on batli %ides of pip ang
on toi) of tansk 7o fet'e hilgi. wvlsere sise liaîiped Io I also plawe
anc i~ fi. x s" 0îs puissp iii place of snil original one. i put 00
%irausg sp)riîg s uccion v.tives and thsrottled the lscad of %ialer.
but ai to uso liirpo(%e- lioouîîd site wouid. At last 1 put ais a lituk
nir valve oii tise suction psipe, ansd thsrotcled tIse water aiitil shehad
ta draw lier water tIse leai littie bit, ansd tîsei vcry slighili
apcused the air %.uive, wlscn ail at once tise trouble ce.ased asid thOt

lxiaiisditig uvab no msore. A. ALEXIS.

It is untierstoccl thsat the Cornswall Electric Street Raiisvay CoMp:J.
aie nsal'ing arrangemesnts ta excenal thcir line to the Otlsama & St,

Il cri, rilway station, i ýj utsiles distant.

Tise corpioration of Magog, Qusc., arc istalibng a i,oao ight siqk
lisiase aiteusatar andl oitie appa.ratus for their nersa incindcscrit Iigllil
plant. Tise strect iigbting wili lic clone by bixty 5o c. p. incandc«
laîsuls, whiich ait cxpcctcd ta rurnisîs a lsuch mare satistactory gutd
iigliting service thian tiir eqluia'alenc of arc iamps. Tric Ipl).Itatcsb
bcing furnihcd by tic Canadiars Gencral Eiccttic Coisipa'ny, o[Toto=

CANADIAN BLECTRICAL, NEWS Septelliber, is9j
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WESTERN ONTARIO LIGHTING PLANTS.

Tue xetr Ecctric Uight Company was organized
durinig the present year, tlîrough tlic efforts of NIr. R.
C. C. *l'reiitine, %who becaine manager. 'Fli plant,
ivltci coMipleted, wvi1l consist of a G. E 60 k. W. aller-
nator anid 0119 20 Royal arc machine, with usual switcli
board and instruments from the Genieral 1-Electric Coin-
11an1y's wvorks. Tfli circuit is about 6,5-1 miles i length.
.1 boiler, bb x 14, vilh eighîty-four 3,1 inch tubes, and
a Brown cligine, 14 x 36 ecet, furnishies tic power. Thes
powver boause is a twvo-story brick structure, 34 >- Sa cet,
witlî stone fouindations and sniokce stack af iran, 6o feet
Iligli.

%Vie 4Nr. TIrentaine assuniecl charge a few wvccks
ago thcre were about 35 incandescent liglits in use.
,%t tie present time a staff af workm-en are busily eni-
gagcd wviring an additional 900, liglîts.

.%r. Tremaine is a native of Nova Scotia. Ile wvas
born at Daîrtmouth, opposite Halifax, on November
4111, 1874. Ater passing thraugli the public and high
sclîools lie, in 1891, entered tic Schoal af P1ractical
Science at Toronto, graditating as 13. A. Sc. in 1894, and
taking a post graduate course in z8c>i. lat thi sunîinier o
Uic saie year Mr. Tremaine taok clivîrge of the clectric

liglît plant nt Long I3ranch, which positiot ihe filled for
twa seasons, when be removed ta Exeter and fornied
thie present Company.

DURIIDIAM ELECTRIC LIGIET P'LANT.

Messrs. Kilmer, Crawford & MNclnityre are the oiwners
of îlîe Durhiam plant, which wvas installed just anc year
aga. Tlîe powver house, situated on tic Rocky Saugeen
river at Aberdeen, four miles from Durham, is a sub-
st-antial franle building, 2 X 40 feet, witb metallic
sidings. Power is furnished by a Barber 90 bi. p. water
wbeel. The generatar is ironi tic wvorks ai the Cania-
dian General Electric Co., being a 75 k. w. nionocyclic,
tlie switch board and instruments being from same firmi.

Thîis canipany have about sixteen nmiles of wvire and
Over 900 lights, and will shortly instaîl a number ai Sa
c. p. street incandescent lights.

M O1JNT FOREST Et.ECTRIC 1.IGiT PL.ANT.
Thie electric light wvas first introduced in Mount Forest

an ilie year 1885, tie present owners, Messrs. Carie3' &
Collins, purchasing the plant fromi the former awners in
igo, and running oniy an arc systera until z893, %vben
'bey installed an incandescent plant.

'l'le power bouse ks celntrally located. Steaîîî power
is supplied by a \Vlîeclock 140 h. P. enIgine andi hloier,
opQrattilg L 500 liglit National generator for incan-
descent systenî, 20 liglît BIail arc miachine, 2000 C. p.,
witlî switclîhoard litted witlî National instrumients.

This couipanY bave 14 aIrc laiiiPS anîd 350 ilîciesc-
cent liglits iinslalled, anîd are alont ta incrcase (lic
nuilier.

Mr. T. Il. Collins tcls as manager, anid utuler bis
supervision an excellenit service ks leing iurmîislîed.

CII ~ ~ LUI PSIt~E.Cr . , L' 'tANTi.

This plant, otvined by Nlr. R. 'F. llear:îian, is under
tlie managemient af NIr. 1. Il. Fry. 'lli power bîouse
is situatied on tie îîorth branci of (lie S.iti;yenl river,
about i /- tmiles froîui the
town. l'ower is stpplied b>'
tvo turbine %water wvlieels
of t00 and 501h. p. Thiere
aire aver ciglît miles of wvire,
and thiere are insîilhed 300

incan1descent lightîs, 34 arc
Street lanips, and 25 50C. P.
Street incandescent lamîps.
'llie generators arc a 500
lighit Reliance andl a 25 and
3i Reliance arc miachtines,
%viîb full complemlent of Jî . Il.
instrumients.

Mr. J. H. Fry, the clectriciani i charge, ks a native
Caniadiau, boni tienar Port I lope, Mla) joll1, 186.1- 1-e
lias betil iii charge of tie pre>cànt plant for over six
3'ea rs.

BO0ILER ACCIDENT AT LONDON.
LoA{)J. Grinmslaw, a miachinisi etiployed b)3 I.

Leonard & Sons, ai Lonîdon, was killed iii Watsoi'î.S
box factory recenîly. Ilc %vas engaged puîtiîîg ;n a
ncxv hîigh speed BaIl etîgine, and lbad started up steani
before ivork on the engine was comipleted. *rite cap af
tie drip attachied ta tlîe pipe uised ta conduct steamn
fram the bailer ta tlie enigine blev out a short tinte af'ter
tlue engine wvas started. I)eceasied %vas standing iglît
under thie drip at thic Unie, and %vas covcred by tlie
condensed steam. The farce of thc explosion sent lii

iat a small hale about ten ficet away. lit tlîe acconi-
panying illust ration, sliawing liow the accident occurred,
A is tlie drip pipe, wvith a cap (cast iron) ai tlîe end,
tapped for .3q or i inch pipe, and B tlie steami boiler.
Trhe pipe conncctions for drip lîad nat beeni mîade at
trne of accident. The vietal of tlie cap at boîtoîin %vas
7/16 inch, and tlîe bottoni blew dlean out, but tie
tbread neyer stripped. Thei steami pipe anîd drip were
ive inclies in diarneter.

Thet Dolhcny (Jegan Comien), vf Clintiýn, zrqiirfr>g an incti-ic-el
(na,îso C-ipicity, liae ilacc.1 a,, 'ndcr miîll, ile (snadiin Gencial

Electi c Comp)any <tir a 200 light incandescent tnachînc of the Edison
type-
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EXHIBIT 0F ELECTRICAL APPARATUS.
Os' tif the iost initercsting and unîique exiiibits at

Ille Tornto1 Itîdustriat Ex-hibition1 lno% in progrcss is
lh.at ni ,,,tectrical apparatuts. iere k a noticcaibie iim-
Provelvent in the display as conîparci with former

i arsittîouglî a numiber of tie miaîiacturiîîg coin-
v al re not rcprecleîtd. 'l'ie grawilng ilntcrcst in

clectrit A apparattuý is attracting niany v'isitors to the
cast tvtrig af Machîinery i Hli, wliere the extîibit is
tloc.ifet l*.ach conmpany lias sumffcicnt space ta permit
of Élie j'roler and miost atlv antagcaus arrangement of the
iliatciuier> ,.i (dieeffect produced in thccveniing by' means.-
or Élie mianv colorcd liglits is plcasing iii the exteile.

'l'le lZoyal Etectrie Companîy, of Montreal and
Troronto. lias practicailv two exhihits. Near the centre
of the hlli arc located two Leonlard enigines of 6o and
loo îi.p. *Flec larger engiale drives two Royal Electric
'rîitoimýoii- Iloutstotn 5o-ligit arc dynania'; beltcd in
tanîdem, these machines being uisecd for lightinig lic ia-
chiiner> l.lii dotlier buildinigs. Blelted ta tlie ûo.p. cii-
(giIieisaIi "S. .C"two-phiase gelleratarand, %et up ca
hyi j' a switcliboard complete. 13chind the switchboard
tiiere are connected up tvo large transforniers, wvliciî
take up tue full capacity oi the nmachîine. IThisgenerator
fcirnisiies the currcnt for about 400 coiorcd incandescent
li.glits atrraniged over t le conmpany's exhil ilit in nottlier part
of the building. 'Fli above portion af the exhibit ilay bc
said ta represent a thoroulily equipped centrai station, in-
cluding arc and incandescent tiglits and miotars coniplcte.

Passing ta the extremc east enîd of tic building, we
reacti wiîat nia>' be termied extîibit No. 2. Here the
.4oo incandescent tiglits above referred ta, are arranged
in festooans ticar the ceiling aver the canlpany's exhibit
in ,suchî a maniner as ta give thi most pteasing cffcct.
ln the centre k ii crown ai about 150 lighits, while
extendisîg froîn tie crownl ta Uic four corners af tlheir
space' arc rows ai colared tights, nunîbcring in
ill about 25o. Tlîey have also on1 view twelve alterniat-

ing current -irc lanps, anîong theni being sanie that
humt toc, tiaurs wvith anc carboning.

On a large table is disptayed a complete line of elec-
trical supplies, wvtile a pyramid of Royal sterling rub-
ber covercd wirc i also to be seen. *Fie mi;cliniery
liere exlîibitcd includes a range ai the wvell-kîîown S. K.C.
transforilers, raniging froni a miniature ai 1o lights ta,
ane ai 1200 liglits capacity; a range ofiS. K. C. generators
anîd niiotors, operati ngaon thle t %o.phiase systeni, f ro ni 2tel
jo tî.p., wvitiî switcliboards ; direct current tour-pole dy-
nanios and motors, and their tatest type ai street railway
apparatus. A speciat feature af tue exhibit is the tîigh
Voltage transmission line, the current being generatcd
at 2,000 volts and raised by means af step-up tranls-
tormiers ta 20,000 volts, at whiich pressure it is con-
ductcd over lîigtî voltage itisulators an the modelI pale
line and again stcpped down frani 20,000, ta, 2,000
volts, and used in tue regular S.K.C. transiarmers ta
ittumiinate thebuilding. Ttîis portion ai tiieexliibit is par-
ticular!y interesting, inasnîucti as tue Royal lc ctric Ca.
aire niaking a speciatty ai high potential %vork and long
distance transmission, and thks display is in:,!niid to
ittustrate a canîpiete long distance transmission and
dtistribution Elle.

Bya speciatiy constructed switciibaard the danger ta
olierators in transmiitting under a pressure af 20,000
volts ks entirely removed, as thie switctîes are sa ar-
raiigec ttîat there is no possibility af 1'arring across"
s0 frequently occurring in hîigh voltage work.

Ini ca,înectioi with the dispiay ai the Royal Electric
Canmpany, it mnay be notcd Unit a type ai cvery clectrictil
machine madle is exilibitcd. Tl'le principal rcature
naticeable ks the tc:îdcncy ta o a rc aînd incandescent
ligliting, as Wveil as ail kiuîds ai potver wvork, îvitiî alter-
nating current, and judging front tue variouis siyes oi
:îlternatilig anid induction type motors shawni, tiiere
apîears lia iicsitalîcy about putting them ui tue imarct
and guarantecing results. Soîiic conception af tlîc
mîagnitude ai tlîcir exhibit nia>' bc obtaiued front the
iact that four car loads tif niacliîinery %% etc lbrouglit tip
froni tue factory iii Monitrent for thic tirposv, (lie work
ai erecting the saille hcing done îîîîcter flic Supervisioni
ai INr. James 1Fleet, the canipaniy's expert.

hintering Élie Maclineîry lilait tront tlîe sacal, Wvc rnd
titiaur righit ant attractive exlîibit b' tie the \V. Aý.
J olînson El*cI ric Comîpaniy, ai Toronito. Ani I deal
engine, naniufiîcturcd by tlîc Goldie & MclCuillochi
Conmpany', is driving two ito0 volts direct current inicauî-
descent dynamos, operating on tie tîrec-îvilc systelli.
furnislîing current ta incanîdescenît and long hiurîiing arc
tamps, and suppiying incandescenit liglits for the main
building and for operating the cineîîîatograplîe. A z250-
volt powver gencrator drives several iotors iii differeuit
buildinîgs. Tlic exhjibit ai Uic compaîiy alsa includes
the renowvned WVagner transfarniers, cnclosed lonîg
burniîîg arc îanips, altcrnatiîg and direct current ceiling
fanîs, two arc liglît dynanios lin operation for illuiiîîiatiîig
the main building, and tlîeir nette 6oo liglît itîductor
alternatar. Ail tue abave apparatus are pravidcd witil
full switclîbaard autfits, the %viiole [living been nîaîiu-
facturcd at the Toronta factories oft' ei conîpany, and
making a creditable exhibit.

The Kay Elcctric Nlanitetritg Comîpany, ai i ainl-
ton, and tie Jones & Moore iil*ectric Company, af
Troronta, each have îvcii-arranged extiibits of dynanmos,
nî)ors, lamps and generai supplies. l'le farnîerconipany
lias also an view a compicte switcliboard. Tlîe niotors
ai Uic Joncs & Moore i7!cctric Caompany are painited
white, presenting a neat appearauicc.

Thei speciat fenture ai tue exlîibit ai tue Toronto
Electrie Matar Company is tlîcir direct conîuected
generators, which are ctaimcd ta be tlîe irst of ttîe kind
ever pt;iced on exhîibitionî in Caniada, and front the nunil-
ber ai pe-:,ons wvho inspectecl the apparatus it wvas cvi-
dent tliat tic innovation ivas appreciated. A 30 k.îv.
dynamo is direct-connccted ta an Ideal engine af 6Oc
li.p., riiiining at 300 revolutions per mi;nute. Th'is
generatar, together %vitli a campiete switchibaard, coin-
prising a 6oa light plant, %vis mantifactured for the
Mietthadist B3ook & l'ubiishiug Comîpany, anid will
siiartly be installed. Tliere is aflso sliowni a smaller
dynamo of 15 k.wv., connected ta a 2o hî.p. hte;îl emi-
gifle, running at 550 revotutions and lurnistuing tin
volts. Mlotors froni Y-. ta 12- lî.p. arîd arc lauîîps caîîî-
plete tic exlibit. Arc and incanîdescenit ligliuilig anil
power are furnislied ironi the sanie macinei, and tie
economy iii space b>' use af the direct-connected geuicra-
tors wvas irecity conîmented upon.

The Shîclby lamp is exhibited by tue Johin Abelt
Engine Company, Wvho hiave recenti) obtaiiied tue
Canadiani agcncy for thiese goods.

Owving ta the convcuîient location ai tîcir lar-ge show
roonis on Front street West, within aile tiiinîate's walk
ai the Union Station, tie Caiiadian i enerat Electric
Company macle no exlîibit at the Exposition. aNany
visitors to, the city wverc sliawn thiraugli thîcir immnense
wareiîause, wvIîre everytiig iii the line ai etectrical
apparatus could be sceen.
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THE Great Northweatern Télegrapi
TUSI Companiy htave remnoved once tobr aillte annoyance and expense Occasionealbthe destructive action of acid upon their wîres in ltheSarnia tunnel, by cncloNing <hem ina Iead cable. Underthie direct ion of Mr. A. Bl. Smiîth titis new aabe, encmased

in a wtxaden conduit, bas been laid in a trench 4igttenincites underground, alongside thie railway tr4cks. lThecable mnsures over 6,ooo feet and weigits about
a 8 tons.

Au. steel used for boilers of steamnbips
at eta.a@. construced under Lloyd's niles is now

required <o have an ultimate <ensileitrength of flot les% titan 26 tons, and not morte titan Ioons per square incht of section, and the ultiniate dlon.ation miust flot lie les% tita 3o per cent. in a Iengti ofincites. 1< is Io be capable of being tient Io a curve,f uitich tite inner radius is not greafler titan one and amlaf times the thickness of thie plates or bars a(ter havingten ieaied uniforulvtIo a low citerr-red, and queitcited
i water nt 82 F.

IN thie towns amd villages of Ontario il
is gratifying Io observe the rapidgrortit of electric figliting, bot for.blic and privai.e use. New plants are constanilv

na instaalied in places where coal tif and gus bias itere-fort been the only illuminant%,, and (requent exten-ots to circuits are rendered necce.saçy liv the growing'preciation of elcctricitv in places witere Itis %3sei of,iitng bas been employed. %Vhile thte greatest ad-nicement in tibis direction lias been mode in Ontario.
as b> no meains confined to titis province. TitrouLgit.
t t.e enuire Dominion the oullooli for lite ekeciricituing business is somewhat enco<aradun«. In titerit ine provinces manv saw miii, have recently beentapped witt isolated plants, by mseat of wticlt niglit
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Ivork is liermiitted, and it is tlîoughit tlîat this brandi of
ile iglILiI r) w~ill he considerably e\tendcd iii the near

Imîlure. 1 hese itateincits wvill, w.e believe, be borne out
bv thle electracal niatiiifact LirinSg compalaies, w~ho have

anoy~ .1COI:îîîarativ'el> gooti business during bute ).ears
utlin ~~iit'~ autoc-pression was alnîlost general. 'Iruîe,

tile cosI ol' clectrical apparatus lias been mueli reducecl
wvithîin a short perioti of timie, leaving a smlaller niargin
oi profit lai thlt manufacturer, but this lias iii a mleasure
been oflset by tlîe greater v'olume of trade. A still
%vider adoption of clectricity for ligliting purposes wvil

lie~çincsedbefore the close of the inetccnth century.

Wi.uin E uropean couintries gas anti

steanînotor propelleti v'elicles for
road purposes have attainied tle- great-

est degree of -itccess, experimients madie iii Anîcrica
%votild sceau to lie in favor of electricitv as the miotive

powçer. Trite E-lectric Carniage andi %agon Company
haive umauaguraled in New Vork city an electric-siotor
c.tb anie carrnage service, whiclî is saiti to be mîeeting
%vitl nauicl sîîccess, the power being furnishiet by stor-
age batteries. Results shîow tlîat about a. 2i horse
power is necessary for thla propulsion of 2,ooos potis
ou'er ordinarily approxiimately level roads at ten miles
pet lînur. Duri:îg tlîe nîontlî of june i,5So passengers
wvere carnied b>' these cabs a distance Of 4,603 miles.
Tire raies chargeti arc one dollar for the first two mîiles
or any part thereof, and So cents for each extra mile.
it wotild appear that the field for the electric carniage
uvas gradualy wideningý.

No better illustration coîîld be founti of
Tte Proziess ait dsrdsiîil aeb ai

Science. the rapi trdswihav enm e
of late years in tic fieldi of science than

is affordeti by a peruisal of Uic proccetings of the B3ritish
Association for tic Ativancemient of Science, wvhichi for
the first timte la its lîistory convenet inl Toronto la
Aiigust Iast. To tlîe city it wvas a source of congratula-
lion that mcen whlo are so prominently itientifaci wvith
the progrcss of Great lritain shoulti have assemibîct in
Tforonto ia suîch large numbers. It is said that gencral
surprise wvas expresseti at the heaîity of tire Canadian
cilles vi.siled, as wcll as at the abundance of natural re-
sources posscsscti by the Domîinion of Canada. As
these iaiprcssions are madie knlown tlîroughiotît the
couintries of E trope, beneflîs to Canada arc likcly ta
folloir. It %vas plcasing t0 observe thiat of tîte various
brandies of plîy'ical anti nattiral science, that of elec-
triciîv recciveti pcrlîaps greater attention than any
otlier. There wvcrc present at tlie mleeting a nuinber of

tul-nwîclectriciaîîs, who toolk ali active intcrcst iii
Illc prticectiings. A paper af more thiat ordinary value
was rendi bv Prof. Ayrton, entîlet Il Sortie Tests on tlîe
\ari.11taon of Ilhe Constants of Elecîricity Metcrs withi
Tcnîperature andi Cuirretit," tic author beizig.Nir. G. W.
)oild lZîcks. Tlîe discussion followilng siloved that

ain opinion existd thiat clectric nîcters registcr more tc-
t.ur.ticlx ilian gas tîleters, but Iliat îlaerc: is still matchi
rooni f'ir iniprovenient la tieni. Tiierc is a growilig
dcrni.iatl lor a meter Ui:ît wvill 'vork accuiratcly atit can
bc purcliaseti belor Ille presclit cost. Soule otlier
papI: s of clecîrical iintere.st wcrc : I On a 'Mcthot of
I)etcr:iîii:ag tue Spcciic lichat or' a L.iquid il, *lJernîs (if
the Interataional Elcîric Unilîs,- b' !1rcaf. il. I..
Chntiedr andt Il. T. Barries; "«On Ilic Fuel Supply anti
-Air Supply of tic World," by L.ord Kelvin ; Il On Uic

Constitution of the Electric Spairk," bw Arthur Schutste;
Ani Electric Curve Tracer," b>' Prof. G. 13. Rosa
On the Source of Luiniosity in Ille Electric Arc," by

H enry Lerew and MNr. l3asquini ; '' 'flc Senlsibility of
Ga.lvaniotuieters," by Prof. Ayrton ani Prof. J. V. j oues;

IOn Sorte New Formis of Gas Batteries and a Nev'
Carbon Cosinisg lBttcry," b>' \Villard E. Case. A
paper by MNr. G. C. Cunninghami, late manager of the
Montreal street railway, was also reati.

Au mmnseWaerSria's have been taken by the St.
Powe Immense.t Lawrence Construction Company, coin-

posed largciy of B3ritish capitaflsis, to
carry out an immense electrical water power devclop-
ment schenie at 'Messina, N. Y. Nvar this point the
St. Lawrence riv'er rutis through a series of rapitis, and
in the course of seven miles therc k a1 fafl of 56 ct.
Aboust thrce mtiles tromi these rapids there ruins the Gra.ss
riv'er, sorte -,00 fcet wvide, whicli takes its course
throughi a gorge necarly SQ t'eet deep. It is proposeti to
cut a canal tlirotigl tic level plateau and to estabiit a
power bouse on the batiks of tic sinaller river. The
water wouild be delivered tipon turbine wh2cels wvith an
absolute lbeaU of oaver 40 feet, ant Ceratatn u
turbines, %vould flowv througli the v'alley of the Grass
river andi re-cater the St. Lawrence below the rapids.
he canial is intendeti ta develop 15o,ooo horse-power,

of wvhich one-half wvilI be rendereti available ira Uie first
instance. Contracts for tie entire work liave beca let,
andi the company hope to have the unclcrtaking com-
pîcteti by I)ccemrber, iS9S. The electrical apparatus,
including filteen 5,oos hi. p. gencrators, arc being manu-
factureti by tic \'Vestinghouse E(ectric and Manufac-
turing Company, of Pittsburg. Eachi generator wvill
wveighi about 3,000oo Ibs., and will stand 22 feet Ilighl
above Uic top of founidations. It is estimiated that tic
entire plant and canal will cost in the nieiglihorhood of
two million dollars, andi that power cati be sold at fiftcen
dollars per horse power per ycar, ruinning twenty-four
hours.

OUTLOOK FOR MECHANICAL ENGINEERS.

Ille Il sc-, are for iiose ra,îira Éi lectric.i aaîd ieI:a.
C.dt «ilgnern al ise Si-bool of r.aaelScience. Torontîo? 1
hanve -.c'enla i your peropinionvi botia optuaîîisîtic. ad iic%Isi.ile.
Tiioe oitîtin: lîîihottever, to tltose gradutinsg.as Elcriec:ai
1:Inlgncers-. lins 30 limIle grantlt.Ie ira flc above etiarse tlo openi
Iinbi tu ice fieldi lia la:ai Engineering. incliicling dratuglsisig,
(lc..Igaig. ilivenhirig. etc.? 1 anis conieilîlatling ikisag lie above
cttrse, buat fe] Ilnt aur .I:aowlccdgc or wh:ag Illtoe vin
wbi il iiiclistlc%.tand wli:tt tire 1ro'.pccts lia il are, i%. aloitiefinite
cnoisglà. 1 banve and bt! a iking for tiil)ictl :ciencc %ti

iiaaclan~ry. mat ta conafidenîce of %tucces,. alosig lA% lie. 11rof.
('.altbraitll sy.- Stacce.-; ic1îeaiui'titn tire Iicci.tl lime..,. of Ille
c.iadit!ale for Isis chta'csi voc;ti0si.** i atnait 1precit at Ironie on
uay) f.iilacr% barras, t:tjr,. 1aJ %;ttc a ;titicmLa:a ztaLsng On%,'
4cotrsc, aid uotld ai1aprcci.tie vcry anaîcla yotar Opiion antl
attivice.

j~~V~.~lîis a1 tiffacui aliter to %Jvi'.c ytit . Iin Ille
course ot solitime an Ille tiesiuce tif lilowlctgc tif ail tie

cir.aaaltanesof aile c.c. Spe.akiag ira gemacr.1 ternus Iaowever.
WC' toli saty i li it ciiiiticenraig Isetgt, ttus-anbbciaaung ou:
a, Larges- nunsiber tif gr.tdits% ilsuale employassent il, ili'. line

w0i.t Nctii to watrrat, atai ilire -ire ninanv conapctcaii ti1gislemi,
civil, iiicilaaualc. :nui c-cii ca!., wlsotî:rcisitlhie to tnd caiî1oy.
nient ai% sJqîlC, cçlninllcaa'.îr.atc 1%vmilar .aaltc.Iille expeusee
co.laîeccc W;1l8 ilacir ediatilol. Ini vicîr oif tlis lccî yOta
sIloii gave lie saliect e'arefîai caîcpui andi con'.tlctaîln lactfre
tiecutiaag It, ciller %u laci ' il %cent%. Io n% il is Onuv iit.C Who
air (aoaa~crcqsuai'.tnî'cd, a't Il cu% ecaîlcton.1anti aistaral

fauies'. .lisî ca.ul existai in aievetiv n>lrge nîcasmasre
Of iLte% Our t'nia 1'. diai sofi rnaaa votung mien are fo:-s:ik-
uaag gookti liie'c 41n Ille C-ariai Io taitr coaairdcai :aid îîrtifessIon.ti

Wacs belsevc tua:t x vcaîaag allan wlio tîaîtlersîatnti,. frî,,ig
i, a ,.cicnîafic ni.tner andi li.tN Nn sanie.icnqi aI li% cia'tpo'.a wili
whlaia1 î' ao iitan.. is salire Iii<cly to -.cutrc :% corniontahie liv-
ing anid a frair- ctliîpctclic% 11iîaî Ille one -.VISO Corne. Io hIe City
.ant itks at lrofesNsimil ecourc.

gelitellilb.-r. 1897
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NEW BUILDING AND EQUIPMENT 0F THE
BELL TELEPHONE COMPANY, MONTREAL.
i îîs conîp:rix's new building, It the corner of Notre

l)aixxe and st. Joi Street%, Montreal, conitains fie Iead
office, easicrn anîd local departiîîent offices, electrical
enîgineerinîg dcpartnxxcît, mlain excliatnge, distributiaxg
roisxi, 1 0091r roi aîd vitritus otiier depe'rtîxxents, in-

clridîng the Momtreal agcncy. Theî Merchlîaît. Balnk of
I l:îlifax occupies a1 large portion of the grounid floor
tile izo al Victoria 1lîxsrîrancc Conmpany andtile Northcrni

lcLtrit. 8,1irfatîii Co., l.iiîîited, hi.t e office: on
tilt fliît Ihîtar, andi the fir.%t andi thatti floor.- tic laid out

prinLip.tll> lut olhates to bc rctdet. A corridor test b>
onec hutndreti and thirt> ect <10 a6 1.i30)) long runs front
Notre Danse street to I lospital strect, witlî a large
,vestibule at cachl entrance. Off this corridor are the
enltrant9Ies' t0 the clevaitors,. st;tirla;ts, Montreal agcncy,
lonîg di.staî,ce botlî%- and the baniking roonii. *te baîîk
is large, am odrallanti%onic anti well arrangeti, tile
roonil beiuig
tliirtv-six It.
wide by aine
litindrcd azîd
tweixty - t %wo

(cet long.
'lle vaxilt

iii the banuk

w.as huilt bv
Messrs. J. &
J. TFaylor.
Tiorotito,;îisid
is OiiC of the
filost expert-
';iv'e a rnd
% t ro ail g c % t
';:rfety de-
posit vaults
Vxer hIlai

a. si a da
'l'lie dotir tif
tIlle sut in-
cilîdiiig tlic
l'tilt %work, î%

(11xer a1 foot
tllack, matie

ai cliroile
';te, ac-

2 _______

cortinîg ta
the iiost iioticra pr.it;e in safe <.o truction, and tlle

Il ails%, flo1ar .and %:cilitig are IlI of strenlguli arnditi~n

roortioaa.te to the dtlo<r. In .tisiicLtioi %,.;Ili the % ault
are em.iiaiig iîî~sfor dept'silitrN and aI book L;îItlt.

liac k alsia .r tirecttor<, rocîxi, linci andt coat roamls,
;and a1 la-altarv.

h"ie .% huit: of thc etii flotr a: di% ideti intaofis
for tlle coanipas> , xxlxîcl aiso accupies a portion ni tlle
tiairti iloor. Thlîc hard rcorn n the secoand flocir is i'*

lv 28'. Ths raorwani, xe s th UcesdrC olc,
ocdrîpies Ille Notre D)anse stýrcet groitaige oui tiis (bar.
-l'le tiltier offices on îlii% flotir are ste genai office andi

11î0%te of Ille sc.car îcsuc sciograplier, gencral
sîaeriîcatie a .it NPeJîI.ll .1geaîts. Fîxere arrc .îlNo book

vaillis.
On fie tliird floor are locate(] uIl enîgineerinig depart-

ment, drafting otffice andi leiigi departnicnt, po-.xer
rotuis plictogiapiit. dari, rioi and lonig titî~ est

rooni. Trie operating room, whlxi is 36 feet %%,id, by
a 10 (cet long, andi 18 (cet highi, ks on t h fou r ti floor.

1 t ks iiglîted %% itlî large Windows 0o1 aIl1 Sides, ad his a
large prismratic Skyliglit in tie roof.

Ili ordcr to proteet tle telephiome apparatrîs in th,$
roni front ire, whlxi worîld nieanl an enortmors- loss to
hoth the conipany andi the business caiflhitiiîit%, it %vas
necessary to construct the ainsi fire-proof hujildin,
possible. 'lle floors, roof and xvalls are ail niade of in.
conmbustible niaterial, andi cvcry %vindow on the floor is
prox'ided xvitl rolling steel shutters. Tfle sk> liglit orer
UIc opcratting rooam is of double thickriess, arnd iluthing
lbas bccî krnitteditaguard and prolect the,%% hale flt fii ae.

Off the operating room is the operators' lunmdi and
reatiing roonis, a lockcr roomi, a lavator>, a steani
clotîxes tirycr and bath rooni. Tl'le rcst of the floor îs
takien rip by tile janitor's quarter..

Ini the basenient the underground wircs calter the
building at tlîree points%. *Ihcy are assemnbled i n the

dik tri bLiting
rooîxî, andl
front thence
pass to the
o pcrating
rooixi in a
fi re-prool
sha (t. In the

b a seni en t
also art
localesd the
I i n c ii c n's
room, store
raoxx,cngine
rooni and
houler ront.

The~ hei
iîîg appar.
atus- of the
builiagcon.
sist% of tivo
l3abcock andl
IVilcax boil-
ers ot the
latcst pat.
teri ; twvo
i ni ni c nl se
Stutrte vant
steel fants

andi independent vertical engines ; a largc stcami coul,
xslich drawxxs the fresi colti air front an open court, lîeaîb%
it and farcesN it under pressuare to ecx roont in tue build-
inxg, and the sitiateti air i-, exhatasteti tirorîgh Ille corri-
dors anti clevator shaI t, tlxroragli roof ventilators andl
backI. ta dx outsitie entrance. Thxe air, before tieiivery,
i% filtered, wasiied andi drieti, andi is clîangcti tlxr<ugh-
out the entire buîilding once evcry ciglit minutes%. The
building is coîispletel) liglited i lx botx gas anti ciez-
tricity, aîli tie ciectrie Iigit wires bcing rran in arxitiurel
conduits. Tîxere arc two hydro-stcani cievators.

The exterior walis are of brick, anti terra cotin, thcst
lieing tlie best fire-rcsisting nilateriais kîîotvn for the
purpase. The groti floor is of reti terra cott. the
rei of the building beii of brait brick, anti terra ,autta.

Witli regard ta Uiecelectrical feattrcs, coiiimencisîgat
flxc haenient Ilxe subhscribers* linîe enter tic buidingZ
in cabie: of two litnadreti wires cadi, ail cabIes critering
undetirgrounîd. "l'le cailles are licsrmctically scaicti anto
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40on terminais, or cahle.hcands, and the variotis pairs of
%vires are led to binditîg posts iotuntedl on the %ides of
the c.tle-licads, but instilated froi il. 'l'le caible-liead(.s
.Ire seLttred to an iron-supporting frainework of in-
genioti, dleýign, ample provision hiavinig been miade (tor
futuire ;,îcre:îsc. Close to this franmorkz is thc I main
distribtiitig [ranme, which is al1so an open iroan [ramie-
%vork, soinewhat resemibling the cable-supporti ng
apparaitis. 'To one side of this framle lirc convectcd the
undcrgrotiid cablc.heads by means of sniall cables de-

sofiewh at more conmpli.mted, consistinig of a1 mnlall coit
of Germait silver wire, wvotisd on1 a hollow bra-s s pool,
a short mietal rod passing throtigl the hole in the ~ul
bcinig hceld ini place by a drop of fusible alloy, the whlole
niotnted in a rubber case. This conitrivance is held lc-
tween two sprisigs. WVheil a current greater thail the
apparattis vvill stand, conmmences to llow in the circuit,
the spool heats, mlelting Uic fumse meital and relew;ing
the pin. and this alloivs thme life ta grouinc, ernllUng vif
the heavy eturrent fromn the office.

BFE... TELiFm'mo\F Cg.-GESI R.% ViFw omF Om'm':RArjSÇ. Rcoîslw .L.OCAL. Am ND )s.~ SWITCIIItO.%Rll';.

Bmat.L TmE'ms Ccý.-Vimv w LC11 SWvmTC11mmîn.m.

s:miznetd for indoor work, wvhilc ta the iier side is con-
necredi tîme cables lcading ta the switch ront. On thc
'îde tif the rack, to whici :mrc connected the outside
cables aire niotntcd thc Iightning ;hrrestors and '«snc:ik"
current protcctors, the camibiation bcing wcll-knowni,
technically, as style Numiber Four. The lighitning ar-
restor '. ansist.- ai tivo plates of carhon secpair.ted hy a
ring of miica1 ; litzlitning or othcr high patential currents
ivill lump thc air gap ta grotinc withotit passing thraughi
the -witch proper. The sncak cirment protcctor is

The two sides af the main framle are conncccd by
separate pairs 01i1 'jiimper" Ilires, a1 special " naine-
prool " iinsulation bcing uiscd. At this franie arc made
nIl changes dite to ncwv wark, rcmalval of instruments ,
changes in location of in,;trumnitS and, in fact, :ill
cauises.

Lenvisng tlie main framie the fines pa-,s, in cables, up-
stairs to the fourth floor, whec the siîich rooam is
sittu.-ted. liere the cables are connected to the inter-
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iisedi.ste distrfitiisg fragile, mlitiLi is %-t> r miiar to tile
fratnte lowni-stairs. Tii (rasie is used as a consslecting
point bctween cables front the main frange and cahics
to fle switclt board. Chsanges cani lie tmde lisre in
order to rearrastge the ligtes costsîng t0 asny operator,
for tlise purpose of citi.aliiig tlic calis site '.viil have to
answer. For intstance, il ;sî a certain seasoit of the
%car a part icular ligte is used iltuci oltenier titant tsual,
itis ligie c:stî be tskcn frostii tle regular operastor and put
titi assoiser operator, Whto lias fewcr calis to answer,
tinis baiastcing tite %vork.

TIse switclt-board proper is of tile 1' branchi termiinal
iuitiplè " type, %vired for 3,600 listes anid itavîttg ai'

tiltilîtate capacity of .i,8oo lisses. At presesît 25olo ligies
-ire workissg iii titis office. lThe sitiniher of listes astu
operator cati attentd to dcpends ost tise sînssihber of cals
per liste, lit additiont to tise local positions tîsere are
several operators wiîo receive cails front tie bratscît
olices ansd tise lontg distanice sivitch. Ail switclsboard
circuits are tîtetallic titrotsgiout fle switcls.

A noticeable t'eature of tise switcl s fltit tise of iisiia-
turc itncandescenît lasnps us signuls. There is ont in
frosnt ot caci operator, wlsicls glows as lonîg as a drop

niotor gencrators «ire used for riiîginig.%suscrititiýN ileUs.
An claborate %%% itcliboard is used for conîtrol,1 , ithest
various power circuits. 'l'ie v.ery best nîiaer.sl Indi
%workiitsiiinlîlia:s beC) eritlioyed frosin start to finish,
asnd tlic board is tlsorougiîly conîiplete aind uip-tto.dite
conîparistg favorably '.tith isny exchang in tise % oril.

A COMPLETE ISOLATED PLANT.
ill:s Calladianl Gcngeral Elcctric Comtpany have recentîs

ittstahlC(i for thce OiCeefe i3rewery Comspany, 1ilsiited, o!
Torontîo, wlsat is probably tile complctest isolaîted plant
installcd uip o tlic prescnt in any nutfaicttriing estab.
lisillmcnlt is tlic Dominion. l'lie genlerator colîsists oif a
25 kilowatt steei fraiute machine, direct-conncîed to in
Ideai cnigine, rtinning at 3,05 revolutiotis pcr minute.
Tl'ie design and construction of tlic apparatus are such
ais to sectire file higisest possible elffciency, consbiiied
witiîfile greatesi durability iii service. The fragie andi
pole picces arc cast iroin a speciaily selected soit steel
of tile highiest nîagnetic perilteability. 'l'lie conistruction
of flic armature hjý suicl that currents of air circuiate
consianil'y Ilirotgh Ille cote w'.indings undi commitlalor,
ventilating theni perfectlv. The armlaiture windings are

TiisE O'KFFs's l3sRws.sVFZ Cos''.svsP'r.

is dowst ist frontt of lier, requiriuig attenitionu. Tlîe lasîîp
siot onu>3 serves Io attract tlte attenstion of tie astswerisîg
operator. bu.t aiso tise stspervisihtg operator. lThe cisiet
operator lia% i.o a batik of iamips iii frotnt of lier on
ltcr desk, '.%hicli irc costccied to Isle lamps in frost of
tise operators, by stîcasîs of w.iiiclt ianîpb the duief cai
se i a glasîce howv proniptiv catis arc being attswered.
Laitip.s- are aiso tssed to show '.'.ien inter-office trutîk
ligies arc ost ot tise, a nei' asnd isits deirabie féature.
Tl'ie long distanice ligtes coulc 10 a separale swilcli i one
enid of the rooit, and arc attended lob% special operator:.

Tise board bas att iron frange, wvitiî a coveritig of
poiiied ciicrm', antd cveryîlsiiig aboist it, wig tie excep.
liont of tise .v ires antd cal&%, w.as mîade b'. tise Nortisersi
Ilectri.- andI Mantsfaitturisg CInipaLný, iii Mdosîîrcal.
Tiseboard '..sstup b% tise 'elepiiotte Cosiîpatii%'zs
enîployecs, tise wvork of erection takinir aboticigit
itotitis whlte flic actisai tinge of transferring Isle 2,o

fines, tise trtsstk, fincs and lozig.-diNtailce lits,''as one
liosîr and i'.e iiutistes. Titis %'.wi ,tisccessftil accosît-
piislsed on Aisgu.st i4tit.

1P%,Nvct fut %lit ei-ctrn drops, transttîixîer.%,
latttlp.s, signais, etc., is obiained frosin 16 celis% of btorage
batterics, for tîte cliar-gitîg of wiîici two horse power
iniotoi- generalors aire used. *V'.o hall hiorse power

straight copper bars-, reqsiiring but iwo joints for each
conivolutioni, resîdcring short cil cuits aîd similar trouble-,
pracically imtpossible, anîd facilitating any repairs which
miiglit beconse sîecessarv on accounit otriediianical iisjuri.

Tise inssslation of ailic machines of this t) Pc is oi
the best, coaîbirsing great nmeclianical strengtls and dura
biiity witb higb spark-resistirsg qualities. The int»rese
in teniperattire Up to fusll load is kepi exceedingly low,
anîd tie use of carbon brushes insuires absoîssie freedom
front sparking ustder ail] conditions of load. Since start-
istg up, titis unit lias shtown itself ta bc entirelv aify
tory. rcqtiiritig practicallv no attenîtioni '.vatever.

'rite swiîclîltoard coussists af a liastdsomie dark msarbie
panel, ispon '.viicli are miosssîted Isle sîccessary sm.îiches
andi Wcstoni instrumntnî. A triple pole, double tirm
sv. itcii is xised to consîctlc isensstallation witlt flie isrce-
w.ire mains of tise Toronîto -elcîric Liglit Comprany,
i stsci tintes as il ib tial desired to keep tie plamnt ins

operatian. Tise installation is one '.viiclt reflectîs the
Iiigiesi ci cdii upos fic isanufactuirers, as wcil as bicing
a source of satisfaction to the O'Kecfe Comîpany.

Il ntiglit le adtdcd, that besides Ilic ligitîing mith
bre'.er', cuîrrent is fusrnilhcd 10 operate several mnail
miotars front witici fans, vmrsiiatos's, etc., arc ruts
ihîrouigiioit tise buildings.
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ENGINEERS.

HIG ITl'1 ANNULAI. CONVE1-NTION.

BIZOLVIL.u: w'as hionorcd this year as th e meieting
pl.ace il <lie Cighth animal Conventioni of tlle Camidian
AlsýoCclif 01Stationary Elnginccrs. 'te date, as

fl.(ed il, tilt! local association, was the <ihtl and 2otli of
:Augîlit.
%vtlehî the meeting "'as calcd ho ordcr at 9.30 11.m1.

of hîaraly.titere %vcre iii attendancce ctoilowing cxe-
cultiVe ofrnccrS James
SDcvin a Kingston,
preiet;E J. 1'ldl-

* hp, Toronto, vice-
president; WV. F. chîar-

man, 13rockville, sec-
rcîary ; R. C. I'etti-

'W grcw, Hamilton, treas-

surer; J. Murphy, Mon-
t rcal, conductor; J. F.
Cody, London, district
dcputy for Ontario;
O. E. G ralîerg, 'Mon-

trcal, district dcptity
for Quebec. The oui-
cers of tie Brockville
association, ncarly ail
of whlonî wvere presetit,
arc: A. Franklin, p;ast-

tu.E. J. lIaî<.LP,. l'rcsiclent. president ; John Grtin-
dy, presideni; Chaîrles

Pertrilnd, ist vice-president ;F. B. Andrews, 2nd vice-
president; W. Robins-on, financial scecrct-ary ; James

?AikesCS rccording secretary ; Jolin NMcCawv, treasuirer;
Sîatnley Bcaverstock, conductor; C. Mortimer, door-
keeper ; E arnest Carr, E. Devine and James à1cRiîchie,
titustees.

lecatsreportcd as follows:
Toronto No. i ýG. C. Mooring, Jameis Ilugget,

Chaîs. Moseley, A. M. NVickens, W. G. l3lackgrove,
J ohm Fo\.

Montrc:tl No. i- Ti'hos. Ryan, J. J. Vork, J. G.
R obecr tson.

Hhamiilton No. 2-1%Robt. Pcttigrcw, Gco. Maackic.
Str;îîford No. 3-Jolin Iloy.
Braiford NO. 4--Thios. Ililgrini, A. Amles.
L.ond(on NO. 5 C. B3. Risier, Wnli. Gferry.
Ott.msa No. 7- Thuos. Wcnslcy, T. G. Johnston.
l)rebden No. 8 T. M. Stceper, Wm. Jarneson.

B~erlin No. q-W. J. Rhodes, Jacob HeNd.
Kitmlston No. io-C. Selby, F. Simmons.

WinpgNo. i G. M. Hiazlezt, James Robertson.
Kaiit.ardiinc No. 12 Pcrc3 Xalcr, J. Ashton.

Wi.arzon No. i- 3-J. F. Cody, Ed. Diinham.
l'elerhOrO' NO. 14--1'rcd Donaldson, Johin Moreni,>.
IBrockville No. iS- F. P'. Andrews, C. %rVilkiiisoîî.
C;arletn Placc No. 16 Jos. McKay, WV. J. Grifitli.
W.îta.rloo NO. 1 7 Chias. Uttlcy, Fred A. 'l.

.- Id. F. (T. McCrady, a memiber of the association,
introdtîccd NIayor Downcy, who rcad an address of
welccanie. "« Vhîcn WVatt miade bis iniîmortal discovcry

of thie steani cnginc," saisi the Mayor, «Ihe little thouiglît
of UIl 'ast extent to wilicli it would devclop, or that
the taie would corne Mien towns and cics wvould bc
dependent on tic steani cogine, tiot nmcrcly for tic conm-
forts, but also for the ncccssarics of life, and iat timles

c%îecn for tiîcir %Cr>' ex'dsîctice. If ,'ho<a an niîr
great factories, wiîlî litindreds tif skilled ope.aîh e%,
gniding and direcîing imacliinery tif nany ditierent
kinds, whiclî k drivcnl by power derived froîn ont, central
source, or ai the waterworks or elccîric Iighit -;ystla of

a1 great City, wc shalh ind the stemuu elngine the source of
ail the power, controlled iind regulated bil a faitiful and
energic iflan, on1 whîosc Skili and inîtegr : y the success-
fui operation of flic wVIole elaborate yseu depended.
It wvas important, therciore, that Colmpetent, trtustwortlîy
engineers be cmiployed."

ThMe president acknowlcdged tic wecone exîendcd
to the engincers in .1 hrief speech, anid %va., followecd hy
Aldernlieni INcCrady, O'Brien, Wright and I3ueiI, ecdi
extendtng the hiand of friendship to the delegates. MNr.
WV. F. Chapmain read an address of wclconie froîn the
local association, iii wilicl the .d1 a.Itî.ges of the
organization wvcre pointed out.

iNr. Dcvhin delivercd the opening address as toitowvs
1 hâve flic launor lu seelconie yua <r> tilus onr tîglitli mitial comns i

tion. 1 arn -msarc <liat in sclcîing yoa a% çlIdegates oui varionus hra.nches
have stnt l <etie uIn<- mi, c<tilse<jliic<l) 1> .11i con<f~iden I lat yaaur ilulilier
allons svîiI result in the aalv.%nceinîenî or <aur airganiil.1i soli, anl <liai In
uleahiuig s'atll Ilie varions, sublJects liriuglat liefort )n t ilt: n and ouîly
aloi souglit shal lie tlhe greaier gnod oaf tlt:y C. A. ". E. I tilt st.. e thua
augli lutd ss)U Ill shahl jrevail ; iiiîleeu, buch i, aine <f Illecarhinal

lia, alsas îen ini5Cin t lit iccupIant of <ltiç chair.
T.iltv comunîttec il)lx)inte(l t<a ict joiiîîly sait 1' the C. A 1; E. ita gli.aft

., ill scl'n Iiiii hIl D)omiion l'aulainirt a1 Ian coiiip iii nitg tugineels
10 pisN -an csiinioîandl lild cerl icatt' Cc.'îj'tNi tui ini
Toronto on Mardi 9711î hast. 'l'lie resuli of the .1heaiîisai
copy of the baill sa-ii lic faid beclote yotu. A% )oui are: trailt lie lihi r
ccived lwvo readingb in tiltieIlouxs. of Ciauiiiî.au %i 1h i stud 1.) tilt

clteleg.iges wvlio hll charge of flic lcgislatian ai O<îata clhat, Wercic ic flot
folr tilt latt:css of the session, tlicre ivoîld lase ieo eser> îîr4basîaect 'a
the laili lecoining Iaw. Thet' îlaîks or th associain arce l M Nr.
jan)es Stilitll.i M. V. , for flic kinil reclini of our tlelegtes ami fier
fus iajeins n cinîlcasoruîîg tn lois f lic tlt)> ipet.fiiî %. in ilà.a
connection 1 -lioild sa>- diaI in iti% l nîoveînenl fni only -ire tlie men t
tiers dioui sctin auit iii favor of sucli ai laie. lut, 1 iliglit %iti,
anînsit ait tilt qualified en.

gines'rs <et ihais Countîry arc
seitia lis, as ssell as iliost ol
site iiua.nufactuies -%til sleni.
users

Difring Ille, pa.sl ycar sanie
of our branches salaicla liaqI

for sail Yeats ,loVll stl
tif vitalaty have Ieen resusci.$

îaed hcy arc nnwv ;io,-
Scssedct of Mair ilieîaîhîeasl,
active aiid diligent ii flici
saiîrk of Ilue curter, cduca-
inaI ami social. L.ondon

jîartîcuair is doing gond
wvork. On <lic isliole nuir
iîliîîîber.hîii lin sr suons
a sliglat inctcasc tlti- )-car ovvr

la1si Year. Gaîclîîland Sirat.
tord, 1 nui orry 10 ,ky, arc
nul ina p urosîeraus conidition,
aid' ',uiîr effort ilîlîu I)r iialr

,o infuse ncw. r hic in <iebe
tard>y branchies. l)îing flic
jiasl% year 1 can uni)- trpaîr

lic csialAlish nient of onc new
auocialin, <b.-l aI Wa-teîluo,

Ont. Il 15 10 lie biolcU <bat
tiring tlic cuntung )-car nînîc

aalvaicciiicuil sili lie îîîaic %u .F i.as.S raclaealsl
in <lusç regard. I In%çcver,
n hilsî oîr giicmlactslsîîî sala>'
nuiol'-ive iirially inceeaseal an nuialv,. <lien. bha, ,. grt.it cat
eserciscd in Illic %ecclion ofi nîcîilaecrs, and uIl litiiiciala- 'af Ille Ortler

lhave heen niast rig:ulhv adlieu <n. I ail% ios lilva4rdti kor flint ina
stonir tif Ilie Inéigca thue morrk ui; slr.nc wjh greil gîrcu'bîrî. flic usces<i lic
bîook of riî<îal ieiiig dîslcnsîh watili ly fiian uth <eNqlcîrcsag ifliacers.
Tlitecedicational nork, <lic grcal fealliuurJ af<lic uagîaaîn ît n
%%;iti gtca*i> inecac.d s agor anal lienrai in ilir iiiruîa<au'rs

liuring the Ycar I laad fisc îlcasutre nialicniuilinz liecelingi ai1 ou; <w»
great cenîres, Monîrcal and Tcaaon<o. In l:îh I sca% %irtick naît, flic
unaîtctial littgrc.ss vîsîlîle and l t~fle le a.116lh.111 <'a 1îcaa.er %Iyn

of li is nrccs, dic., sslicrclî> <lit ecauraiinai lwatî.. iîîvahai.llc
ind imhioriant. a a aie ecl This k-atîrc 'if mir asocat #".saik
cannot tie tro liglily aîîrcac l s< nay lac nccc%.r> a la lic ait.t
canvcnlînn again talzc fil <lic niaîlcr ni lîi.annual convcnîlobns. %villa a
vie%%. <o <lic curîailîiicnt uf the cxlecnsc necçNssai> fur out .tinuîal mciccng
Slcp% hlda also lac îakcii to itasuiw <li rngin,'crrs <f ili. Ilbniini.îa ï-,
the ioss <bcy stlîlain in not i cng oi ouîr nîc:nb>crsbit. Tite proviion
madIc i last ycar's convention for <lic isuiung of ccrtîika-tcs of iîctnlîcr.
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shîî1 liîa i>ccn rai ried ont. The liier c f ýe ltiig ni) a iiandihook sou-
eni (oin %Oici %c clcd i) <Ici ve sifflicicnt findls tu iii licc ex-

' %ucf, urf the convcniîîî ham; nul lakens lractical 01.ape, coniseqîîcnfly.
tir îiîî,. ycar aî ICaI%, ou )III 't)tsccS, of revenue jill hâve lu ki relied

on., %vurtity secretarS' and tliy.%tf have leen in corrcsîîondlce for
-ouic ie iic asl nult lit %ti 1 lay Ivfcîre >'rin verq iipsorlant inforîîîaîion
!)n ie slttheql, wdiicii oil lie of gîcal 'aine whenî the Iîo-sîjîoncdi work

I ificîîlîc% and( pertcilion %tiîici 1 enuinlctd in conîmiion vith
4a1licr. in lie uc cilîii<î>y lhave rendercdI il inii,îshile for i lding the

1scvcn or ciglit i jaunIlis lu give tise iclive wnork l the accoinjIpi-
osient uf flie souvenlir -seiicîine ohici 1 lind wislicd. Brehhîre i, iu cosîclîî-
%io, I tlesile lu express t0 yuu iny dcp1 scusec of graihiude for the greal
hicillr )-ou cotift, t on aie a yeair agu sclien yon clccted uic iu thle lîigl
ild liirllî.llc lîosmiîiîof in u ut libtc tif[ls% aso iamndî for the loyal

111iail81cr yu havc sicîl 1>' nic. lu closiong, 1 wilI oni> add iî is ni),
lienifielî fîli nt loUr del iiesttioiis ail tis inîcci ig iiîny hIeçc sontticî -
Cdl îiwalds tcts ut lir liaI evcrylhiing %%c shah l doîI %vl otinîl l the
Icit aind honoi o! ur goulscialcn

The folIoNv'iîîg were appoinited auiditors: j.* Robert-
soit, Montreal ; F. i)onaldson, Ottawva ; Geo. Mackie,
iHamilton ; F. 1). Anderson, lîrockville.

Standing comnnîittees wvcre appointcd as follows:
C'rede,îtials, J. i higgctt, C.. Sclby, C. Uttlcy ; constitui-
11011 and by-Iaws, J. J. Vork, G. B3. Risier, A. M.
\Vickenis ; tulileage, Jas. Robinson, G. C. Mooring, F.
M. Stecper ; good of order, F. Siîttînons, C. MNosýeey,

Atijoturni)clll wvas theîn nrtnoilnced ilnsAl 1.5o p.111.

AI'l'EZNOON SESSION.

Upon restnîing business reports on finance, constitu-
tion, antd hv-laws and credentiais were presented.

lite Sîatioîtary 1Etginieers' Act," presented to te
D)ominion parlianlient i the last session, came uip for
disctssion. Althotigh tinsuccessful it secuiring the
passing of the bill, it, %vas stated to be the intention to
again take Uip the question, and IL cotrrnittec for that
puirpose 'vas nanîcd. At threce o'clock the delegates
% ere futrished niti c.tbs and driven arouînd the town.
A visit of inspection %vas made to Ilite Asylirni for the
Inusante, the electrie liit station and te fire hall.

fl te evening :nnother session wvas hld. M r. A. M.
~Vcesgave a short talk on the C. A. S. E., and wvas

foihwved by Mr. E. J. Philiip, wvho read anr interesting
paper on Il Conîdensors, and Re-cooling Injectioni or
Circtîlating Wa.tersq." A iively discussion foiiowved thc
rending of the paper. Mr. G. IL. Risier, of L.ondon,
then read a paper on Il The Steami Enigine Indic.îtor,''
which i% unavoidably crowvded ont of titis snuîniber.

lThe qetofo holditng sciii-a.inuaUly rnectings,
reterred to it the report on tite Good of the Order, uvas
dliscussed, uvith the restilt that the proposition wvas
volcîl dowvn. 'lle reports of the secretary and treasuirer
werc presentcd and adoptcd. 'File receipts for the
vear uvere sbIowvn to be S4î2,and te dishursements
S16 .26, leavisig a balan.ce of $266.99g. The ques-
tiont of publiihing a -,otieiir uvas ieft in the bands of
the secret:hrv.

A contribution tif Sto froni the Royal Oil Company,
of Kingstonî, uvas acknowvledged, and te secretary uvas
1.oted $2aj for bis ,ervices during the past )-car. At
Io.-.,0 adjournmllent %vas tiiiotitced.

SECOND DAY.
lThe elcîioîî of ofllicers was the first business. The

foilowving uvas the restilt
Prcsident i:. j. Piilîp, 'Torontto.
Vice-president.- \%* F. Chapînan. l3rocku'ille.
Secrelarv J1. C. Robertson, Montrecal.
TreaNsurer R. C. Peîîigrew, Hitlton.
CiLbldil-zor Ci. B3. Rse,1.cion.
l)oorkeeper G. C. Mooring, Tloroîitt.
I liiion nsa% det-ided upon as tue ilext place of

ml iîîg.
M.ayor Dowlnev, on1 behaîf of tue association, pre-

,scitcdi the retiîiug pres.idenit uulth a jenxci. Mr. I)culiii
iade a1 silabie replv.

Votes of thnk vere tcîîdered to the ntayor and
citi.tens of Brockvillc ; to te retiring officers and tc
press.

Ini the afterfnootn Ilte delegateb were given 1 trip uip
the river as far as Alexanidrin B3ay, by the kindiless of
Mr. NV. 11. Contsîock, wiîo placcd bis steamn yacht,

Albani, ait their disposai. *rite outing was thoroughy.
enjoyed, an houir being spent at the bay. Upon retturi.
ing at seven o'clock, a short ciosiîtg sessio il wasI, Jiîd,
at wii tue local association %va., tendercd a
vote of tlitankis for tue arrangements *made for enter.
taining tue delegates. Speciai mention %vas ia-de of

r.R. A. Buish, citairnin of the local comnîiiittee.

TitE BANQUET.

Oit Friday evening n banquet %vas tendered the
visiting delegates hy the local association lit St. ILaw.
rence iHall. MIr. Chapîntta presided, and be.%àles a
large mnmber of engineers, there uvere also prcsenî
prominent citizens, inciding ex-miayor Derbysshire.
Trown Clerk MlcNulien, antd Mr. George Niciolson, of
lte James Smart Company. The menui was prepired
to satisfy the miost fastidious tastes, and uvas served it
irst-class style.

Folouviîg the uisuia attention giveli to the bill (if fitire
came the toast list. 'r'ie Queen wvas duly honlored, and
responses made to the various toasts by tite persons
lnamed below :'I Caînadas our Hiome," by Rev. J. C.
Sycamore, ex-Mayor D)erbyshire and Townt Clerk Nlc.
Mutihen. Il Brockville, The isharid City," b>' Mayor
l)owney, Aid. McCrady antd O'B3rien. l'The Manu.
faictuirers," by Messrs. Geo. Nicholson, of James Smirî
àMfg. Co., and T. G. joiuston, of Ottawa. "l Kindred

Societies,", by MNes%;rs. F. Lnurcrmce. 1). Reuves, .j
jento and A. M. WVickens. IlrThe Ex'ecuttive," bu'
Messrs. Dcvlisi, Phtiihip, Pcttigrew, Robertson, Risler
and MNooring. The Il C. A. S. E.,- by Messrs. Vork,
B1lackgrove, Fitzsinimons, Andrews and Fox.Th
1Pîcss," by representatives of tite Tinmes antd Recorder
and the Canadian Eîtgineer. Il l'le Local Assýocia.
lion," b>' MNr. WV. 1. Chapnn. -Thle .îdies,' by
Mr. Robertson, of 'Montreal, and IlThe Ilost and ilost.

ss"by Mr. Horace Robinson.
Vocal music uvas furnisied during tue eveniig by

Messrs. Biackgrove and Robertson, and recitations b>y
Mr. Daiy. Many of lthe delegales left for titeir hontes
on the midnighit train, ail pleascd uvith tue l3rockviile
conventiont.

TIIE NEW 0o.FIcI:lz.

NIr. E. J. Phiihip, president-elect, is n gentîlemtan of
mtore tuait ordiîtary Ibility, and uinder itis exe-Luitise

îwanai-«geîw-ent ilit association~ nNny be e\pecteA to eijî -i
vear of ntarkcd advancentent. lie served lus apprentice-
sitip iîî Gaît, reniouing to Toronto, where lie %vas for
twO ycars engiîteer for the Toronto Inxcandescenît 1ight
Comîpany. 1 le is now chief enigineer for the T. 1E;î,ton
Coînpany, hta% ing thbarge of one of the h.îrges>t iclî
plants in Canada.

ln the first v'ice-president tite association bas it able
officcr. Mr. Cha'pman uvas borît near G.ttnniioqtàt 3;
years ago, itas itad considerable ex\perienice in settiflg
uip boilers and eîtgincs, antd iîtstalled 'he electric tîgit
plant at Gananoique for the Ehectric 1.igbt and Water
Supply Company. le now holds the position of en-

Z
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gineer for the Canada Carrnge Company, l3rackville.
rltroulgll his efforts the locail itssociatioti was tarrnid.

Irea Ntil-Cr Ilettigrev, or H amilton, is flot an1 active
cnginleer. aithougli taking a deep isiterest iii education;dia

tolatter4 I lis etiergies are devotcd ta the coal anid
%îootlbsieS iii whiclî lie bias been quitte sticccssful.

,\I. ;. 13. Risier, coniductor, atid the auithor af UIc
piper On 11 Th Steani Eîîgiaîc 1 tdicator, " stanlds as

Ili esamuplllle of s;elf-edticitioii. Ilie %vas boril ini Zurich,
sititzcriaid, ini 1 88, and at thiclige af 14 Ycars wvas
depening on bis owin resotirces. I aviing a Iikitng for
niacittitCr>, lie folloved the emîploynicnit of firernail for a
nunîher i years, gradtually wvarkisig biis way inta thc

cinginle roatîIl. 111 1884 lic cmigratcd tes Canada and
scrvcd ;as eligileer ill a sawv liuill and woolen nîill. lit
the )ecar i S9î lie wvas cngaged by the Advertiser Prisit-
Ing Comrpany, of London, and since duit tinme lias mîade
great strides ini edticatiatial work. I!r. Rister joiticd
tie C..S.E. il' 1893, and Iast year wvas choseii presi-
dent. lic lias rcceived great bp-nefit froin the associa-
tion, anîd vice versat. Altlîougli ualt y'et ftîlly niaster af'

file Etîglisti lantage, by the assista,îce af the Carres-
pondetîce Sclîool ai Scranton lic lias became well posted
in eniginîeering iiiatters, and always endeavors ta coni-
bine tbieorv witli practice. He bias collccted a most

valtuable Iibrary af engineering %vorks.

THE NATIONAL ELECTRICAL CODE

ilSystcmîîsa:11( Voltage'.
40. UtIRE INSl.ATIO-

a.Rîîbler t.,verei-Tlie itisuialitig cot'erig iîîît lie solid, at
re.it lircs~3f ii'ls ci an incil iniîickîs and eoo cret
%%fft a sîbaîîlbraid. Il t nîntse nt reaii> carry lire, îîîust

,howas ail îîsulatilig resîstaîlce of onte iiiegoiîi lier milea.fter two
wek, Nitimtîermsi in wvater at seveîlty degrees Falîrcîîit aîîdt

ihîce td:îy'. suîbmeîrsion ini lime watcr, and afier tierce miinute%,

clectritkcatios wil i.o volts. (Set' page .4.)

h. %ietiîerirof-lie iiîsultiiîlg coeriilg iltist îlot sillîp)ort

eeil sitio îst resîi Ibs*atsii, nitsust bcet ai asi t'-itîi
of.-aii miets li îiiickiîess, and iliorougiiy itiîjîregiîatced %ieil a îîîois-_

turc reldilent.
r'. Fleibltîe Cord-NMiîsi hot made of two strandcd coiîductors,

C.dil linaiîîg at carryig capacuty equivaicut ta îîot less îiîaiî a &NO.
Ito H. & s. %iîre, anîd ecdi covered by alil approved intilatiriî, ani
îîroievIcd Jeb'v a %iowv-biiriiing, toîîgli.braid tinter coveriig.

S. imisilatliln for penîdanmts titiller iliis ride iîiîsi be mîostulre
aîîd fl:mnîe îîroof.

i. msn;iti iiscd for ctîrds used for ail oiier puîrposecs, liii
ct'iîingi portable iamîîiîs.%nîd ilotors, iilînsi bc ,Olid, a t ic.*t

îîîîctiiirv-sc if i iigîdi iii iiîicksiess%, and si show ail
i,î,îlîi tînrcssiIiee lietl c,î eoîîcleors, and beti ecne eiîhter

o:îditî. ar auJ tie grotint, of ai le.îst one iegaliiî per mîile
aimer omîe week's% jet:îcsoi i water ai (Ieît degreeN
F.u cilliil, auJ aiter tierce illiiliites, ciec r;fIcaîioî, %v'itlle io
volt%.

3. 'flic flexiblie catidtictcrs% for portable lietuting appîarat lis,
siieli; . ironsv, etc., ilui bave .aîî ins'ilatioîi tliai %vilil îlot J-C
,ijitè't b> [)ci. %',cl, a% .'seso, Iiii ilsit bc Il rutected

fr.îi nelinialinJt1ry by ati miter, 'iîtatlbraidc
t'oîcriîg. andt %a arraiîgeti tua11i îîechiai siraiîî wiil nt bc
homie by> cecetrical comîîletiomî.

J. limre Ilre-Mîtst have a ,,olid iiistiliti. %ville a slov-
beurnîiîig, îoiîgli, ailier coveraig, tite wliîal tai bcet au easi one.
thîrît -'.Loiîdl oais n isîl m t ilickncss, ajl show a ilisilatmoî re-
'isiCile blwcemî caîdiicîors, anîd iîc lc cillîi toîîdicmor .11(1
thec giîîîîiai, of ai heai amie mî'egohîiîî lier siie, afiîcr tiss week's
subli:cersîoi ini witer at %evetity degrees maî ih iî.ait aficr

ilr. îilic', iccrifit'atio, %ville j.o volt%.
L, 'ildt&st WVire NMiist conîpi> %vil alie filiovviiîg sîxia.

tion%:

I. l'tir imsatt iitai conîduits~ sîîgle wires% anîd mini coni-
lits, &osý usi caiîpi wviti section (a) i iis triste.

C',ncliîtrie wire llîîit bave a lîraideti covering iîetwerilitu
llier ctiictair aîîid tlie iuîsiiatioiî ai the ilîer coiidiictor.

atntd ait adiditionî, MUîNI collvl, %%-etle ctioli ta) of titis nule.
-: oir iîuîiniaîc îeîaliiiut ,sigle scires, aiîdj iql ii

t oiîîltactors. ins colîîplv withî section (a1) ai i lus mIe, auJi, ini
.iddtoil, hsave at sccomîid oisir lib)rous. coverisig, ai 1%:.%s. one-
Illirtv'sccOiîd ot alil inihe iiukncs'.. anîd suifl'ciîntiy ien;t-

u'îI wittlisttiîîli lîe atbrasi ai heiug lîatiled tliraîigli liu
Iiit'i.l conduiîit.
%..ivti. coliîtintors inîtas hîw e a braitied %. o% criuîg bCs

Ille îî g lîc0cr cosnctor andl Ilie iîla Omor Illiiimilcr
coliîdiiclor, amît! COImîIlY witi N ecili (4)a tf Ills reste, -nid, ini

additioniî must liavc a secondt fiiîroîir atiter totici mîg itt lc.ust
ami-tiiît>-seomtiof anii hin ji tliit kiiess, andt stillitieicl

tcilacîom' ta %uit listiti tile alîrasiomi tif bing limlleIii iiri îgli
a ie ict:îi comîdtmit.

4 i. IN-itiotaî CONDuiiTS-(or %%irig mies, %e Nos. 24 -'tIiîi
a1. Enclî Icîlgit or0 conduiiit, .vletliel iilsîiiatcti oir iiiîîîaî

ilosli:î v me tue itaiss niainîe or- iiîgt îais staiied ai tue mîcta. l it
at taclled t llereta i a. s:îIt îsiatlU 111 itt'Vr, %i t liai t le ipt to
eau rcadiiy. seC tilt! sainle.
h msîiatet INMetai conduiit s

Il. 1fIie iîîctail covi'ftior plipe, illiist le tasi cîlitii jt iiîîck.
iîess, or (if cquai st rcîgti h ta rcsist liettatiomi iy OMaIS, e'tc.,
-es tlie ordiiîary comîmiercial forîi oif xuas pipe ifi %.telle sire.

c. Nimst îlot lic %erîiisily affected ex tenîally b>' liiirig tînit *t
wîre 1is cit toil te %vlir'n t Ili ro ipe i.%î a ciîîieciî'dl et, amie si.

ofit li cil cuit.
(1. h itlave tdie iîîiiiatimîg liiig filriîiiy st'cîî md îîti Ilit lle
e. 'l'le iîî'ilutiiîg liiiiîig îîîiist iot crack or bîreak wlici a1 Iemgtli

tif tue conîduit is îiiîîforiîiytient ai1 tcemperca titre tif . i _. degrecs
Falireîîicit i o atil antgle oi iîigiet) tit-grecs, %villea il %tir c II.î iîg aî
radius orfliftceiliielies, foîr pipeîs aris mte iiichi aiiti le'.%, iîdl fiecti
tilles tbe tliauîeter of pipe for iargî'r pîipc%.

f. rtle ilisiiaîiuîg liîîig intust lnt solteul iiijuiioisly ai a telle-
pecrattîire Iîciov 212 degrecs Falircîîicit, anîd sitis leave Wvatcr im,

wh il itlas beemi hniied lract icaiiy iicitral.
g. 'llie imstelat iîg limîîg 1î111sI lic ai ienst aile-t iiirt> *'.ctîmîd ao'

au imîcli jiît ilîckliîcs', and tiu iîiateriais, oi wliiil i N eatll 1îOstt
tiltlst lic of suicli a tnatuîre au vuili iît ha.ve a tietesnioratiuig efflè itu
hiie iliî,ilatomî tif lie coiîtiiiclor, uîiîu be stiîlhtcîeit 1 tiltigli anid
teîlaCîoîis ta witlistaiît Ille alîrî'mi test a ti rawiiig iii .1m1ti ouît tof
saille lonîg lemgilis tIF comîdîcttirs.

Il. l'lit! itiîsîiat iîg lifinig gîtist ont bc %îelaich v ea k alier
tierce days sminersioii lie viater, anti, wlîeniî cîîîov'etl fmamîî hIe
pipie ciltire, illust nîtt absor> molre titani testilier cenît. oi ils% weiglit
of water dîîriîg ioo iîours tif ilîîrti.

i. Ail eiiîivvs liîist lit' mîîade foi' th lîc înulosci amnt mi li et crois%
leniiglis of p'ipe. T1hec radius tif tuie etirve iîî (lie iiîcr edge oa au
clbw îlot ta bu le.S titani tlirec andt oîliuî1;lf ieîlles. Ml îst liat e
slot mîore tliau liu etît .lemît tof foutr tîna.rtem beiîîk frontî ait ici t ti
onit lt, lieu bciîd' at the miltlets îlot îeing ccîmîîtid.
Uiîîiii.î.tetl M~etal Comîdmit% s

j. Mlainî irtîi tir steci p'ipes tif ethuai tliic',,i ori tif etlîil
%t remîgtil, ta rcsist plletrat iaî tifi.tl, etc. as tili! oîiliary colle.
inerciai forin tof gasîîpc tif lieu saillle size Ill iiu île scl as* tC081i
dtiits, iirtvidcd tlîei- iit trioi stik.tesae >9110001îii ten fce
(roui lîtrs; l'aile tIli b gaIs aîi o ti Ie uîtititaî rfat e'. t tat et
or ciamîelied te prt'v ciel oxitîi'atiaîi %ville saie %iliî't.tiîtt %li't'lît
wii tiot %(ificit %il a%. ho becoiîîc stick>' uiîd Jirev'eît 'sire fr'ain hîeuîg
witlîdr.twii frontî tlîe pipe.

k. AIl elliow.vs iiiti.t lie iiade for tue tiil,'est .îîîl mt bellit fi oeilî
leîîgtli'. ai pille. 'flite r.îditi oftb lc timisc tif ilie iiiît'r etigt ofai1

elt inîlt ta lic les.; tliaîî titrer :Ilîd amîe.lîlf imle". NMtil li;îv«
tîtt moirtba Ila l e eCîîlivalemî tif ftour quart er bemits frtîon iiet ti
otînt î thie berîdS ai utie oetllets îlot biîcng etiuît tl.
42- MauE Mout.î ;-For wirmig nuies, %tet Noî. 2

ut. . N ae itlotii it îste î lc.î'.t tMo tittt tif'
waterpiroof paint or lie iiiircgii.tti witlî a mîloîi tirc ret'lilct.

b. Mut bc maîude ot Iwo liccî.s, a hiackimg Soîit a capipiig %0o
cotîsi rîiced a% ta t liortîiglbhv irîciase t lie %v'ire-, andl protuie aî iînct-
liafif mcli lomngue lietwieci tilic ctîmiicttîs.ait and- -olid backilitg,

wlici timiter grîlaits, shah îlot lie les,% iblaiî of lietigi isa
Snel In tliicklie's, andî 11îltIi afl',rd miutalule prtotectiom mrou, alia-

I t i% recommieiîded tblai aiily liardwooîî iîailiig lîbc îl
4S S wvlTclll:s-(See NO'.. 17 -t'lit 22.0

lai îig baNes. stîcil as% siate or iitrLeciiî.

iieatilig.
c. Nltj.,, %vite#) ised for servace suie iîus, ii e. aie iiilec.

tionî, wlîetlier tuie ciiremît lcie tig or '' iff.*
d. * us %tlic iilaimîiy gîîarked wliere il will .lîtsbe %%'ibe wili

t1 lie iîe i tlie mîîaker teitlie etigremit .îîîîi voluagt for w lülii t.
swtl sdesigîeui.
c. tislt, ftîr conîstanît ilatemitial syteistîîrate c csiil'

.tt l'ty lier cenlt. oslerloati iii ailuîcres, iiitli )C u>'ls ir tcui.
exce:s voltage tigmder ilie illo.%t %t:veri' t'iilttioii'.iiey arte fiabîle Im,

f. îl tisi itor cotitaiît uioteiliial l''t i ave at fir n aili %V't'Imrc
contîact ;iouest iiîutle andt bîreak reatiîiy, amd ui tt sîtli) sihiei iimton

1i). tîlice lît'î'i mparied bl>' lise liainuJc.
g. Mtit, ftor cai'tait ctîrregîit s>sttî'iis. close Ilit sîiil cint'îîit

-tc diScommcct lise lraniîi wim'es sîlicit turtîctl *Il'" lii, -;

etîilt runictet tuien tihcy sliail be :itiiîtit' m at't îî. ottItillijslig
bet w'cemî litîmmits wlieil st.itcu, anti ilîuîsi uîrcit -iii iîî.m~l-- v c
t lie point'. initier ail çircouinstatid . 'fie> gili'. iticicaite, tii.miii.
',liti omi, ivliettmer tite t'trrmii [lit Il ton' tir' ,f''

4.Ci T'ai .T. .sN*lb CIELIIT llIii-KEIS (For iii"iatll:îtioili rgt
sCc a. 7 aLii 2i.)

a. %111,t b li .iiîitrteti tîîbssii îti'tmîîî'tlliîîîaiti
ti vc iii'.iil;ttiîg iiiaterial.

i. L.gît-tiuiis% amit lic îîros î,led %t o hi Itcr uln'.i-l noi! .î î .iîgcJ
iii appravel t'abitîîets, so as to olîciate utily tJau.ger ai dlie ielteti
ftse ietal coiiig in conltact wili ativ %v'taîciiit'li miigii lit
iguîited tlîereby.

c. Ctit'atits uîtiNi tîlcr-ate sitvcN.'.ili> * tlimter Site mitist Neec
cond'itionîs tie lir ie liaiie ti ilîct %ville hn ii raclit'e. anl short cir-

cts li>%el ftlses ri-.tct et .ýS: lier cint. abowt andit w;ih i %,stigt' -,.
lie'r centi. aîtwe lits: %igrrcni andî voltage for wliicli ilii> arte tIi"
.%igitl.

st-plesultor, 1897
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ti. Uit mit-re.tkerx., itist oper tsm t fe'.u lttder flic satit'it.vere colltlî ttoti l,:ît trc hcti)eIo ilect %vilt i t filsue o îrt
ttrcitt' wlict %et ni sa) lie ct.t. al thtle etirrejit, m idI witl tI a

toIt.t ai 2 lier ecit * abite ft lite or wteli tlic%- tre de'.îgîled.
a. * Nti.t he lîlattîl%. i' trkedh wliet-t il %itou a 1,I ys be visible, 'î'it h

thle naine: Ol' tlie niakt', attd t'trrctt aîd volt.axe for %vlticli file du-
vice j'i% Jgtd

i.Fti4. o rtsaai idesî,', sec N0'.. 17 -Lait 21.)
;a. N .ltit' tonttit.ct st .t. es ta t (ip'. oit harder tiiel0 Ii:tving

pe tL c t rit .l tnietiom illaîI (lit' ftisitîle î>rn taf! he t p.
1). M ust lie stiiped %%,itsh atoit eiglity lier cent. or tfige fia-xi-

itititti tourrentt tics> #.îmî t.a n y iiiitncI%, tîiît- Illovillg aboutt _..
lier ce it *. %et ilo:td lefore fii'e nit*lî .

Wiit iiakîd topenl f (is f tîrdimi '.lt:c aid flot tiser ;O0
attipee'. L'ilv t. Illte tlitxX,îiiiiit etirretit whiiîri wtill tractsli ttess iii

-ilînut l'sî iiiii ' ta il' satd1n1kci asse l, tin thde titetitig litilt, a. tuie
fîtte lrt el'ralil'. ts mnAxiliili etlea tire iri titis titiC.
%Vitti latrger fts;es tî loniger tline kiîeesa

Iliell>st'îJ rwiî". itîiere Ille ftî'.t' i'. ortenii ;11 tt~ tPl tl>.:oe'
lIavitig gond costtîliitya> tas teatt Lait oftet of conitàlcralli

%olitlie. resire tî mmlib loniger t imite to reachi t tna.xiiîtim lemî-
peV,tattire ti tt-cctitît (if telle titrrottding :iut riai wltitli lit s %il)

lol. l'. (1:111 k% gaven t o l*.tci'tln:tt? It st img.
t'. ti.'tenttiîiffl% ntttst Il(- st:itîlletl Witlt) Ille til.tker*-is naiie,

iiiiitlu, or Nsîne ktiowmî trade miai k.
.10 CIt -mtiCmt.r

.1. N tt li S ots s'a t te,k.ltd Ltt -ttt sf tuartgd s to oh-
tLi ilt e natlîgeî tir the~ nîtlted fuse 11tîet Cileoiiiîig :1 cuti. 1

ilit h iy stltilt'i 'hicielt miglut lie igititeci tbIerelit'.
A -sltitbtle box~ tm .ithe itiade afiirtî1.8le, %]lie or wood, st rotîglv

liit~ ttgctler, t (ltir 1tla i' dose i'. a rahhet -,uî as to lie per-
tett d(tii't tîglit , mitd it îbouii he ltttg otit riong liutgeN .1m1(
Iitld closedl b> :t 'troitg btook oir c'atcli. If the lai:. is vootl tie
itîsitle stoulî lie bocalt %vitl h îeet s of bsis o ort ahbout fallu-
sixteetit hi rif ami i tcl ils t llick îue-s, tien tlyp~tit os atilti firluiv secuired
fi place 1". sîtell tît l tai k '.'lit! %vtre.% soulu cii er titrouil
jit!-.e I)lutlt wtt h poi.'lu t lligs t Ilie lîiislittîgs tiglitlt lit t tig
tIi( liole'. ini lti box. * a tii tili! s.. ires tiglit >li timiig tlle btslitimîg (tisig
tapeit toiitîti %Ip tdie %% ire?, if t%0isar oa tto Isejil ouit tile tltmst.

S4C. StiCKEs. -(Sec No. _.7.)
a po1î oitn t Ilie Imlammo k t. caor Louip hs' xotlto colt

tait". n hi titgiit stt objetl'. tiiqgt lie itlto". etl tlattuille im c-let t t ti ai
cî'tia' t l lier ctitttleti.

1h. Motst , %%if lîc tt i tttlctl 'iut <e% ,. coinîly vi W tt e resptire-
nitsi for '.witchià'.. (Set' No. 4.3.)

remit tcatti-%itig dlet tes tîtemeoiti ,stl li t'pîs to siew .tid tîtor-
.mojit t'. iitle t)3ut g ti tile t 1. A lsti .le 1cit fots-
;is.iii n ttslit silt itist rAI)eltlîî tl sil les -atitat-il te i t e

nttit utt tig off liot h lioli' to tll lkitlali. tlnt %tolpig liIetveeti
~Iuiiitt. us Itet sta tglt l Lild lreveti tg atrtare luetvte.sî point s itiler

49. Amt. . il% tilbt m tio les sec No. 89.)
:a. Mus't lie I1iitl %villa reliatlile stolîs to Itrevetit .trliomis fromit

ftllttig Ontt mi î':i% sitti t'lmtilp% licoiiie ln
b). N tàt lie etarefiîll'. i',tlai etl froin tlle Ciruit i aIl t heir ex-

c. lm'i*for u'oismlttit u'tmrrcsît sv.tcii. l irovied illbtt i
aîîiit' ld iti l vt cli, .11%o att1 atmtonmtie siteli tliant will %falltit

tîte c'mtist a1rtmîm ttmc Carbomi', sîbotîult iliev f.11l tr feed liroîierly.
'llie tai;tsstt 1Chi tie :iluplirovetl. if 1pl:itc im>sle ext'elit tit

thle l:tiiiiî sm-is'f, tnom't comIiîly wtiti hreg,îmîremîeîîts for sîvmîclIte tit

50. Srmîtî A'r:îts-(Sec N. soc.)
at. Sîititk ttrrestet s mîtumît so cloîse tîme lipesr ot U'te ofilIte gltobe

t l:mt it witt lie itmipo'N.sitîle lt' atuy sixtik tîmr-ousmi ofT b>' thle enîrbotis.-

.i. Isum.imt o~s--SeNo. 26:t.)
at. Mllimt lit. et'îtirci' t:ttlt- of mitai criaI1 lt Ia wll re'ist st e atctiosi

of lttîitîi tirg gase'. ntît will tiot give wv tii' stîftl nti mter t lit'
biiet tuf ami ortimma.rv g. fftinie air le.ak flotter at iiodlert liressItrL.

t>' t l le so ;trirntiged tiai us t'înir cf îîi'.ure wUlmusot
;tttc' f t Ileas eill.oo liaitît N t.tlit xa''ui;i atml lmieî

ntm li stmfl'iu'emi lv 't tomig ttî rcsisi tllie %t.Liii tiliy uviîl lue ljihle sti
liuestit'mtî to in liîeatg ist:lle't.

lu. Iîtluatit> joint% s mvitîg soft rîmlîher il% ilicr euimttruietitîti 'll
aloit lie: alilruved.

ç~. itStSTiXt'E iitXs .%I)'L 1.*.b,.,I'.îtiui.-(IJ"iîr iîs:latnrites,
sec No.;.

a.Mostisi letlilitl %villa met.il, oir %villa catîer flots-t'otîils ile

w'î ovrtl '' l'rtiies ' ici tilis. stetitisi relates > litb emtire c:usew
nulk siiotiiiî' tif t lite rlieo'.î:ît, atrait al lote (0 tlle tiioltig

:t. Re:ict jvc t'oSIs 1îu11t lie itle ofrii.oultttll i 8 '.'nial,
tiottntu'd titi m.111dihi'. ml ise'i itr.1tetl, iii gemîcmal, litze

'.Oir't" tif tent.
h). t. oniitcr, miîsti lie treatesL- like ailwlintxti% tilicr.timig '.mti

e(tîaltelit %oIt ge'. tumdi curreî s. 'flic). iîîuîst bave ioi.cotiibits.
aille c:î'.cs.'tad %si)iXlîrts, amI 11111st hie Itlîmctl fromil aIl cois.
hî'.il tiib tnil a inii gemit'ral. treated like %sce. oif lient.

.j4. I''rs.if.IR <o rs.la ill nes, %et,- ;0,. t 1 îti
at. M îmst tiot lie 111.1t eul agi .tii. liait ilieî.tll$e tii tter mîîîmî-t aitri-

S.5. L.tçiitîîNIt. %RRi:sriiRs -(For rmsala i d res, seca,. .
. tist lie itiotimîtetî t'ti .111dtilîmtil baebtî t,'tlc s

i'uîistnimcteth ns tai Io miitiîi ,Iti are .1fter tîte ti'.. .- rge lOi1
li.ts>ed, toit îîîîmt Iave nto tîiovimig liants.

'rte wirirmîg iii attiy liiiigîimst t est frce frolit grtitial.;, j.e.,
tfile Commllete imî,tailtatnmi îittst ltate ami imistila tutti iet weil ton.

(tîtors aiet uv... 11n comitîutors nmid( tble grîîmîld (mîtît îillulîng
at tclîttetts, cokets, reeî ceetc.) ofI îlot le%% tttil tIlle foi.

Up1 tii .3 nmlieres ................. 41000.tt
80........................ 2,tiOO,toci

2 . ........... 800,000
5 . ........... 40oititi

mo......................... 
2 00

i
000

X
.4 M........................ . .,0

400......................... ýO,Ooo
so " ... ........ 25,0M

" m Goo, '' 111d over..........12,
Ail ttimîs ind-îtlsftti tevje' iii pince ini tie tbiove.
W'ltere lanili stiekets, recelîtacles indt elet'troliers%, ett., ,%re

comîtected, oitm..Ii.ill' of tilt! niove will be reqti'e.
j7. PRoTELTmOS uts lkttEîuI.N. uttlix s-

at. Mlere telclîtotie, telegr.t1ili ot' otîter wires, conniectetl uuith
titt sae cirrctut-,, atre huit,. Iet ttîgctlier ss ithIimi amî lsiîg, or

wliiere Iiitice %vire% are ait iri condtuitts or t(fiet. %Vitla cli'. tri.. lIght
tir liower %vires, tîte cos'ermtg of suteli %vtires mîîîst bc fire-resibîing,
tir eisc Itle %vires imt bu ettekseth I iii atir-tiglit tubie tir thtct.

b. AIl teriid cotîtîtitors itiid tttdergrommitl cont-tt.ur:, vhidi
atre d'trectly ctimtected lui neri.tl %vires, ctaimtctitîg %ivitla telephetteî,
telegrailil, distrm.t isetiger, btrglnir-;.ult 'iîacl, ec.
t mjc-m jmîie atit otîter simîtliui' inistrumenctts, itîtist lie îrosîidei nc.ar
thle pint of emît ratce tci tlie bumildintg ss'mt1à sorte allri 'li îieC.
tive tlevjcc wtiel.'i tvll tîlerate Io smîmt tIi,. jisIrtmtctîts mi c.use of

at damtger-oi rase of îîotelittnîtl, amîd itl oîici tîtt circuit .ttît atfl.'s
alt- tbiinrtiti ctirrent flowt. At".' cotidimtor mîotîtmtly turmîîîiig an
mtîmttcttots Circuit Siiiy lîecoiîe a soumrce of tire luiazri if cmtsd,.
%villa tntber ctîmthîcttîr cluirget! %%ttils.t relattitel bi Itîîtlresure.

l'rtît ectirs iiîst ha.ve a îiî.tiiit, beimiislat ittg hîi.,andl
Ilte coter to lie 1 îrtvidied t%'itlata lock siînrto thte lii ticu

ph1tcet oti telepilite alî.rtî tir %siie ttmll) secître Id,'tenîng,
-lat to lcit . itlet titiltler tlic fîîllosvjîg retltlremet s.

i. llie lrttector ttî li lteie Mt (lie pouint wvlmere thte %wurm
eatier thet builtdinîg, ci hier iiiîiedthiuîy> isisjtte or otNide tif tIi,

sai, If outsjîle, tlle lîrotector Iti bu emîcloscul iiia t iet.illic.
uvateqrrtitf casNe.

,. If tle îîrotectom is mîlaeed jtàsjtle tif bi'ldinîg, Ille mtires tifille

cireuit frotti thme supportnn outside lIo thle bitttimig 1îost. tif the l-
lctut Ito li of.sjthîsîîa t ;as js ajiplroecd for ,t'rsice suires ni
VIleetii liglît Utld jîtîreet (se NO. 40.t) 1t1h Ille biotes thiroligli the

oumier wv:îlt bc hi roteced by btmiig, thdie samine as re(tatired fot
elec.trie lighIt ftal pîower service svares.

3. Tite %vire fromuî tie pint tif eîtramice to thme 1îmotector tas bc
rîmîit mt coitîr.tsice %vitli rimdes for Itigli itotemîtial %vmres, Lec., irei tof
cosmct %iiaî bîiitiiitsiamd %smîîîorted otiton-cimbumstilile ilitîimor

.;. 'l'lie grommît svjrc siîll lie ilitated, aîloi smler tii No. s6
IB. & S. gtuîge coîiur %vire. 'l'hbis grotamîd %vire sîmnîll lie keptt as:
dairce iluches firomîî l contiutor., :uid simil tauver hic :ectired by
ltiiistiflated, tollc;o t.tcks, aid mssi bit rails iti %% strtght

a1 lisse~ as piîs*mlle to tIe grouuth Colutîeetiotl.
.''Iegroutud %v-ire sImil bc at tcled to «a 'ivater pipie. if io

silîle, otlicrwvise mua>'t le nttt.clieil totî g.%% pipe. ''tgrouu
%vire sImi lue enrrietl to, auJ at tacîteu to. lime pipe otitsielt tiftile
fi rst jtint tir etîuin'tg imuite thle foumn.tiom ttmli, d tige cote"
lioit slu.m11 b li rde hi) vouehg if 1ieshe. ) iheleie cni
othier good guutld, tlle grotutu sIili lie mcfuidte hiv' itut'amls of a
iuet nilie pilae or a bummielà of %vil es buîried iii a liernmînieîtly moisit
c.trili.

Vu'hîcrc eleetric gnus liglmtiîîg kst bc li useu( tti thîti %.lisse rixture
%ivitla tlme chectric liglit

a.NO um;r of tit gns p;iiig tir fixtumrc s1mah lit! iti cleetrie con.

lu. l'lie %vires îset %vi"lt hIltle fixtuires mîîtmst ha.ve : iî'ntaitib
itulntimomi, or, svluce cosiîeed letwee i te pipe .1vid shîcîl tuf the
fixture, tlle imîsumînttiomi ltui't hic stmehi as rc;mrcl for fixtutre uuiring
for thuit clectrie liglît.

e. l'lie wltolî itu's.tatioii misti lic firec fruiît ' grîtumltl'..'
ai. 'llie tmai itut.tallaioiîs msti test îerftet'll' fire fnîtîil ctnllt00

tionîti !:telas othier.

-a. ThIe füllos.,itg formumla for soltlerisig fluti is sumiggestt'd:

Satumt'tl stltîtioti tif Zintc chltrite............ . i5 ».*fi,.
Aht'OIIOIi......................................4 l)*rl'

Cm..încs 1F.-.%smcixm W~OmetZ.
60. CîEs.N.TORS-

a. Ntt lu loeaîe'.h iii a drý' plice.
b). Nltsl huave their fr.îitîes iî'îlî'lfrotît ilîcir bt.îae
c. Muissi e.îci bc jîrosithet 'iti nttruiroof cover.
ci. Nltit tc.stli c 1îrovitîd %vitlla :& utî.îae gîvimtgih ial.rt

smiute, dthe caiae1itv in volt:tge ant Imptures ft itorsma sjut't' m
rcvolmtiumi lier miuitie.
61. 'iIemor.

a1. Moist buat- an .1pnutel( jlm'ulnîtimug Coverimig.
'ltcite ult fuir .îîl toliitittors, ex-ielît fuor portabîles, t. l' 2t

piromit, iîîîît lue .t least oietiglitli imîclt it Ji iiickiîe.ss ni bc

Sepieinber, s897



tg

X.

b,

%%; ~ :Il n3:>333a 'f3(rî-33 :t fl.ttîîoj:rclof hra'tj. l'hie
phys'3,'aI ,-,;:racerisIi 'dII iait30 ho aft30't'3 le3 %es> Cioî:tge il

Io3I3' i"' io 30 oo degrce" Vdrcîs'3 Atier lave %vee'1''

$ubjlIrjil3 :,î 'aIt 3V:33r a( o0 dIOgrc.s 1:313reniI it aille.%( .43w

an itsl;lte ro'.sista3300 (if sEIL' iiit'goli:ii ~ler miile afier tierce&

%.7.Il% liav, no0 %iigie 3ire I:3rgesr than: &*o. a.! Il. & S. ~ic
J' be !.mk"flet %vliîil gi en 1 cr t'irigcaî.

1  
t. rc:j:îrcd. No

,;ngIl' tiliti3 %vire' su33:ialr Iliai No. 34 il. & î-, excpt in3 13731333
* sirînig. 3Il, ' t ' .

ýsîr.i:3:d %% n o'&insi ho Nolde'i'd hof'orc bviî:g f.tsteta:,'d ondes
claînp' or 1 i:l::i:lg ten'3", ud 3vIi.'3li hy linve, n collt:i:îoi,% 33

gwte1r tui. NoI. 10 IB. & S. co131r 33107, they liss ho >olderei

C. >Iî'.t lIt, stiijorted, il% approvcd isiooldisii1g, except nt svwitl .
bý,X3r'I' aild 1r.11s

Sjn'c031 ~î'33'.i3>3 33333 h gi3'033 for devî:3tioit fr*om t his rest inî

1. Nll, hoe hustied mI h ia:d r'mbI>r tubliaîg oîîo'cigIffl iin
thick33c"' 3 %%lien l3I' tI1 iîr<iuigh i s -tu11. :3d 33033.v:ter'3iglit Iî:îk.

C'. t, tC Wvto3 as.î throi:gh l ' Iglî k13o:,d6% .181(
thv,3U3il all tleek%,a n îîct.iliîO ,ituhlisg tuhe lîîcid %vitf I nîdrt risbhoî'. lIn
.'Ise Of (1(-,k taille.- Iily S11.11 ho hoxed :îc.tr (tck 10 j3reVoal

f. Sp)lkc'. o' I.1IIs 11 lit ît3ti,îors iiitest bic m~oided as. fatr a,%
po.s

1iL' Vre jtr i l ecs'.ary las 31031< 1130333, file%.' u3335 lie %as3
srlict:td orJ.33333'dl .% 30) ho botteîc',:îial an:d elcîccric.lY '
sute %vitloqît :.ho.TIicy iiii3st thîcli l> ,ie c~, , io iorc pi ,-

,nlaiisi3 Of t~ 33 rt', ;%tilt f',arthîer I3'3 lcd 1>' 3333I33O :10
The j0 ilit 33333' (lien h îc c or lpaiit ed %vilahi 31 a sî î irons3.

be. 1'ORT31LE C3.37I)3 3.TOICS3-

a1. Nltit , mîalle oif t vo, '.3 ra îîded oîf :,r',c;tt fi IîO% '335 A
~ figeap;0'

3
y,'3p.3~:Iî': 101 303 t'' lta: No.- 14 Il. & S. %%ue ,

leui - ,'acI: 'vered %vill3a' mpi ~3 3,31îiof dî coerih3g.
WVhereo .30<3'i, 30 3331%are or Ne3cre niechl'01;33.g1 333j33v.

caei sirandd cooîxf:toî' ilim 13îve n %olici itàtl::tîoiî :ît leoasi
:'~c.ihof 3yn'03 is inc iî ii3 thittkit'e', inîd nite't ;hwat

m,u1a3,033 reo'.i'.îc, l>otween'i co3îductors. latd heme-s vi '< il iv'i
contluetor an:d aihe gromîid. of :3 t leust. o13e îîîegteliit lier ii3310

Fhlrenheit3 ::3id :îf': r iliree im.33331c.* cirfe::i:3 wvilh ,j0q
ret'. nd bc' protected by': nhwbrtig 3033513.11:3t(13'3 tenter

%fall 11a3 C %SIS '.olid titi :î'3I to:3.b b.. n:iliived, of:,i Ivn3. 03'- fsr33
'evm:d o3 l 333033 tract iîo:îs :î: proî.'cted la% , zt o::gl lirai.
Ili! tIto c,3::t,:ctors,:lnt s tes% la' lîr.tltlet 30>gL'lir, Il.4rnn)g k j1el 3 '
tling. llie wI:oI, ien l,3 co>"red, %villa :31:3ayes*3 01:. x, 3'i3ll&*
33o3Ci or braitied, :,î Ic.,'.1 t33.1313vso i f :3i3 itich i33 tiiikk

tle'%.t:ntl 3v,':,: ,d %vil :: la :.3f::3::hc -a':î: trprotof ,'omIpoîu3d.
.%fier ell, eos ibî3r.o: w31c3' M, %vven'3.'3 degr,'c'.
Fala,,'Ilivjl, %vila 5jo volts tend1 t three îllîî3ts . rii,':

1Y333,'01 eiiher coaidî:olor «liai tite grot::îd, of cou o00gh3 lier

b. BELL (IR3 O*rt.itE,~'RS

.a Shall 3îecr hc rails iîî saifl dtct weith liglitiig tir poweor

314

88.t87 la 25

7 24867 73

88 ,f,8. 7. 35

9.03 7 Q2

4907 9 16 70
37 es 6

7Ç7.-6 : 37.1

109.1q77 6: 33 15
250.3a7 6 : 34 735

* .9>:t37 91 :3 5 -
0il3'17 98 14 320
4 3,f633 827 S.$ 340

Wlngreatltr Colid:îctilig irc.l filai. fthat or a.- B. & S. G. as
quied. the3 conduc003r shahl be 't ratltc ini n 'cries Of' 7, 39, 37,
qi Or3 an37 wr., a'N <3n> !)e ret, 1oirtcd ; tite s3 r.(:d 00'ît:gOf

centrhlhS i' Ille roîninder laid :,ro::nd il ooncetro:ihIv,
'eh is-Cr I o wi.. mtl n Ille 0111>sile direction fron) tilt pro.

>1":1 Olf' 81011.ccauhlustile, sioi:3'ahs.orpuîvc, insulatig
SUChaI «et> 81s marble or sac

Il. M u'.3 hc kept f'ree fr0333 33303.43îre, mau iles3,(, hb' I,îat d '.as,'
30 tic. zaooCCNthl frvont ail side.

C.. Mmt îinve tiî' a i ala 335i3cli, 333l3i33 c333-0:3 auJ nî î33:303r for
encîi go33L'rnio(r.

Must tlo :3.4 1:330 n 'olti13303r natal1 grouitti 337 dueet'303.
ai. àîî'.3 lt:,'. a couteau3 :a3nd '%tt.3101 f0ow' '.'ol;tac oif e'::ch c'mrc:3i3

Ic:3dit3g fr3:il honrI.

à~ M i'.t ho 133:3,1 or îi.,i~isi1 t30 i:î1.
1). Mos im'. ho oc:,3,', on 43î'IhO3 or a i oeil3(33 c,3333h:a'.3 1 lle

333:1 3.'ia . Wlad3 liait pI::cet 013 mWi 31330libtl h:'vy ilit'.3 Il(-

c. Mus b35 h so Const3r:ictceI .. te, allowv sufliicîa 33013 îetl:0 1333 foi'

Mus31.5301t'1 tv lion' arc f3333.g

h. Nti%3t ope3rateSiO'%f31a fil Ay lier0cent. ovoCrlî:3,3 iii :3,33
per3's %vitlla tîwOîity.fivc lier' cent. exce.%% 3 îitage initier lieu 3330.4

aille.%( hoe 13I:i:3iy 33in-e %k3'ler 10, %%3l tl :1w;t%*s ho vijsjible1, ila ilt
:3:33330 ()fill ;ii.:c ma3103 .flic tI--eit *tiiti'0333 .*ige lui-35 fori.l the31 33
5333101 is dI'signed.

C. Mus :3'. ho 31033h10.l33310 331303 circuits S 331313 Ille)> Contrait m3ily
more: titan3 %ix I .cnllnow r1: pi1. or 3illeir ~<~I333a3
Il. W13033 txposed 30 3L33330.,3I1e> 33333.4 lie eiîolo', In3 n

h:,'s.
1). Mit-1 :'3opern33 c 'icco'tfllly. inîiir lIa,' î3141.t Neve3r,' coli toal

the)' :,r,' fiabl hic 30 v %v,''t3illa ini 13ra03 ice, 083 shomrt Cicit %villa3. f:isc
raîo,1 :31 ficly lier ceO:33. ahoço, :essi ',Villa t3 v3331:35 3330333.> five liev
cent. ahove tlhe Ct3r3'c133 liait voltage0 3133.'> m e de'.igll fo3', 333,

33:3333. tif tilt- ni:k,'r «sied c'îi moit liat1 3 oltagi tor 33ait tilt-3 313' icî e

V. Mu1Nt. ho 131:30t't :e3 3.3,ve> point3 %vI:,'r, :t Chang 33%. mall in:31 fi 3le
sice of tii,' %vile (ilee,- th l i -t i,3.33 (li la :3ger 33irc 3 iii il 33 '3

theIio s33:31r).
d. Ili 131:3.'3', .icli 3.s 33131303 (tec-.'4 Isolats. e.':3g pl-c0 13:,'' d lire-

I'0033a 33: %v.tor-lili nn3 :d hirepro3îf etit'0331 :33::> [>e iasc, co3333013'
i33g 1i rc.' 1> lot 33133.1 31% 3 '.33013 micli l033i supplie3.% 13,3 essor(*' 313:3:
six î(î.c;ttiidîoovr 1:33313. or' 313033' o(133iv:310333

131:300.4 :3. c:argo I>.00.133,1. fiil '303.333, ,3<'., 33'130rc il is i133'
13' Io mil '33 fron3t330 f(14 1133133 vetr Iic 'I: I n .1 3 : : C.b333,'

11333'(1 %villa flrr,v s3s333 33:333'33'.
f. Exc'3 33 33131,S33'.if31 ' for33 <h'. 3335n la '')î'"4.01 lit. No3
1313t,'( tli;i3 lit) gr33iî of 1333',re.:33la :3g ;k ils1 ciel3 tir Mo33re 313:333

Il\ .330~S .1.1 331tllll.t310> h 1 '1 t 3313'333ll 311011 033 03t3333

A3 iilge.IltI, Co'.,'r', 0î33',3,33 333:>' b<' lI:3t.': lis Ilei' 33333i335
;ali Co'3 .333 li33.til'. 3'033(13i3' 33'.51111>133 0330 ft,3 no,3 3333r:'

313::: tw3, 6.'33ll.3n .iiià1:3333. or 3 licîv c313113':31,'133.

tre.lied 331313 3330 c,3:3' 33f %viite It:î,l or Nlle011:tc.

13. W,3i3cre explo'.d 10 J:3331i30.4,313 (leu31 Inini53 hoiis be %ur.331

r333333J0 b.' :t globe o 3ce310te > y '.1 N 33u vire gu33.3
ai. SI:. li ho wvivd Witt)3 .4:anlc gr.îIde tif iimllat1io 3,33 flottable,

70. SOCKrT73-
:3. No' portion of tit ho m 1:331socket or 1:33331 .,' e710oic clin-331

met0 %vifli 0331ict 'iob1jecs .413:31 ho :dlovvei'o lai 0(313 iîiio et-ri,'03 cote1 0,.
3:30 %villa e131301 of I lleC331i,333.

.si(lit %v3133illa :33 Io:,sî 133 conts Of' %visite lc:,d or3 st13011:3.
1). Nltlt4 hu 1.9:(10 (If' 3330 I)iCCC', a 13:30ii13 :811,j :3 Nolîlg,

longue1301 bet33330 h t tilt-3 ic 0(3i3311333.,.natal n3 '.oid~ haokiîîg
33131013, i3333103 51'003'0, ,Ittl1 liait bc le%%' il3:13 31300,'ii31' in03 3

c. Wli'co ti3îl(1i3g 1'. rassi ov303 rvets3~, l>o:t331,o e., :3 bac01i335
SIt relip 1333.4 first ho liait tip13 i the3( nio0t333l3fi33 '.0rc3ed 133 313'.

d1. C.aI)iltlag 333335 1c %ectirtd 13> ha3'.Si'3
72. '%IOTORS-

a. tit:î. ho wired iitier li m%333 a%0a3133. %villaî31 a cirro:î1
Of volume0 33)3333 jIî~ 33Olti:i for3 ligi 133. '1'lî motter03 lia3 ~'it .

n3330 hIt3X 13331.43 lc I)r:33 :,CICtl 1>' a3333h1.31 03.l3333l nal c'3313r:I.
bed 13>' n3 d3le1- 13331 '.3't 13 030 i33 vvi.405 3lO o 3330'lins Ici'

litIre0'po3vr or les'. is soi
'lies 10:3,1. Or 13r-ti301 circuîit: shld bcl, l > igod tas c:irr>' n3 caser
reat :3t bas: fifi>'lier cant. gret'atr iliun3 tim3 r3'313ire(j ils, Ille:33c

0:îPaOcity of Ille nilo lai3 13r,33i3 for theo inevitît:131o tiverlo::diig of
Ille nio(lor3 :t tillie%.

h). 7.133.3 ho 3 liOrolizgIiIy ill.4331:330(l. 3, , loo 1o..I lito '.33311
'.et titi h:-se fra-ie :33% 33:( fr333 fihîccI, 13:3v,, dry> w'.od< :1333 m31'.C
.abovo dct.i3J13 ,ok. 033 boi1't% liait1 333301 ev~> siIl 133.
i33'.31:,3 d froui3 13cJ' 1>i:t05h 13:3 lird ru hhtr, libre tIr .43iiLir it3'.ts3.

1135 t33a3cri.
C. lh:ieh covcrcdl 3't3h :î3:1 3'po co'.'er aloin 30 inî 3.
d. Nii'.: ec~i bc 13rovided %villa3 : 33313' 1: t i3313 333:31<03 .

na3330, 3133' Ca13:301y jît voltsN Illd a33333)crcb a3d tlhe si301'ai sîOcd in
v3'01313ii. per3 m3in3ute.
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,Afir îiaitiîe .1ieiini eu lîleidier o~f tii ourrna-l Ican de<idmei to dcvoie se certain itniont of Ivace tutil Miond tit lattt sisaylie bc renit an I:dueai

eiji-llet Cditor. 1 ha ilh llatre tinîleit.ikeil t0 Conîiibie tu titn ipr:în ieiii.uiy cacil masstifs, And licture Wcbiîniig actial inathiinaical cm%,, % ,

I !le o(tîoyo o<ili.dr r i, Chet) c il: s,,ulcIC.Ie Ilte %ali t or .ti airtniiy valisle: pleier. l'y plu'î'ii i iaî ol tntr) eîigneer wiîo hia% ale).
oif Ille riulnietay itrilliict or sahnîi'î, ut natter a' nsl ii llie I1dmi b>. a loitfl u ' iie.uStr Ille in irci itl A ndca iil ectrical .%lîîia ln, du

ilosl salu.blec 1,geitîetii. iek i~sli pulicationts flots uinin Io ltile conin formîula tt i% in ini 1: .I50> uI tti iiacrsiol %Iîî ry often enîirciy ntuîe.j~
cîtdeîaîil an titrsnis isaible UILî itîuca allitiensli, elle riader.

J ont et %a mi iuier 1itier cast. ltîîSI sioîilitirte liedatt a igg511cr et senits, ilsiiôii)ii a-0 joi eitritice hail t lie Cirefotly i iIrti bteiic
lilàiiîl tle (sdl thi t itArettnais> iii>- y inel eîti,îiCCrs %Isse e.iriy eiitcatiuîsli s1, tir.tt (onit of csrctitnttacci. btcii iiectri, And stiAti) ocIicr* ns11o, t1îr.,uýh tbk

iJtîîîsîltj ', 1i.1%E liii ltcla alte t . tesq! lenster cel>-y cditihuiI (ot jerams Kitonsiî , iimasîiai nirec ie~cirr.siyo îsi~aiin,,j
luttesl,îr le attclîi,qtt le tll$est aud talkulair pirolîIiit, Anud lic ahliosi 011cr itîssisyor elle sti-lclit arritntng i a1 slif.d.î> cnilîo ii4 it s %l ibn

titttrutgi. ilîîo'ei'e -)< te îiitlçr oif iîîîuîhîegîtalicl uts otvrsl. i hiane dtcic.it Io toîîtîîtetce nt a1 peit ati carry oui lthe lîrogeati snec nuilsned j, itis joural
81tltlIttl nw anti atlsaig te)' C3as sinzes trnit elle tiiiilsiid Iii lte iiio.i ohitis and Iliffltii formula Casitlic scudii niand.t, uily itîidersîots 'e s,
ttgtn tus l'e Ici et t ruli ant eticatii ot sit inu. cîouple 1 ' ith î'itical ilirchaticii aiitîy, i4 tonî CII uîtilersîd te reireto coinsolent.

' lte Iiiuggtliîîi .1bIicît lia cs litli iuncIl for the %ilîtritilg tine moiaIt mill ell,r.ice"
ltillAi. ikAi.TI0% andiiîuit~.iî eý~Ia.n.stutli of îicit ot, andt intto of ,eiiictioii 1. coinîton fraitnjl asis Vice s er,i.

SeQtAbt< As., Ci mctitARg est 8(At N( -i )ehinttioi si esiiliaait n!zrdteiueîon siranid of.
cuuicss. ANiSct' G I .ittilCAl. M j n Kl K.U4t MN i- Delisliioni 11 esii uiuî of, Ms ith Ir.îçcl it4.i'

S.i>,Aitg A-4 ts Cvstc Rîo r - I)cf*lqiil114 ait, tili.iîtsUr.
S't et rv VSAt n-n CAlci ATIiNS -(Siises unid tc Cr lyîi).t%-lritciliet oft, ns-ju 1iracticalileiiiiiasun
IIOILIUI Co 5'l ituel itIN- -l Ys, rte, joint, aitd icîs ltsoi tccl iate sretigtlà oif, with fotiîla antd leracticui desnnuîirat'svins.

le 1% nulIle vitsto Kuilt ifsee ulittit nsth a eli% orrtb:tses tbàtily- wir îiîîe stii;ilsi 3tttrtice Ko &%lle~ pnrtiuitar obj«ci4. on lise conirary. gsery ibr.,emot ,
ca1ýrfiy titolîglît out, And il) u cli inforilliKuon git a.% otil li t o i.,s yoo. anil aiu etTitri s.t bc oide, ltîNtl oit exiireice andî a knoo'leigc of ele Ietur It o u iit

lit% Setç t'of tces comlticie le0s erypuKitlr Sn.Vus-,.

SAFETY VALVE CALCULATIONS.
Atilhue. ..ttid liled sviithtwtsftyvle. tu taiti

nsitllitt i . bu;Luîku valve, autd sel 1 lieu Boiter i tîspeettal' itîtulet
s ito.st ittttedialie cont!roi il i%.

'l'lie casita stemîtihoat ui itoi ie.ilat es.ery st cvvalve
ult1>1s ittîvc a lict etluak I o atI cst osîe'fous lit of il:s diatîteler ;tlt:

cepett1istgs Ilor lite.asg of si.13 t'a t b:su fron Ilte valive Mtt'

cacil Itas ait tre.1 uuoi le. t liait tlt! are.t %bilte vlve, a,tîs i lsdo
ail sca'sie sie.1tît pipîe', ec., ai lite are.t of a, saféty sahis sts

4-qîal ote-italf ii for each bsqua.re fo of gralit -,Iirt.tcc ;ID or
lîttier Ilite boiter.

I.FVFR l'vile.

Fiti Ille diaite i of at %.ttt-y satlve ieuirteti for a itoier svlito..
gra it bart s arc i~ feei lonîg aîid 6trstarc : fet'î svice.

%%e I*lrsît fitti uîtsttther lIîf SîpIlare feet tif grate .. tr:î''lteit tiltvtie
b> ' , svilicit gives atrea of salIve inlujches suare mol ofatrea

dî uid > 754eqisi. ithei er l

it \ 785 -

'tVitre 1. etitais. Itgtli of gra1te br.
V.equta1. wvit of tutrnace,

AcutalIs trct or valve int incites,
1)cttîis -uired tiilttîter tir vatlve.

1 ,i ,4. ;liches.

Of valive is 3-09 iltIes, '.î-' :' S iite...
Exa IKile (c) : Wli:it sceiglit l» t-etitîtuIt be lit' aeti _- itîcIieýs

frotte Illte eleil of a %;tfet)y saie let er to egiîtal t hoilerpieîteo
* ;o pourssi et) ite sqhuare uuteit, liteu dia.tivier of v:dsce bciîug3
ittlise.., tIlle distanice fruit fitlt1tttini 'i) .ule fi itîtlie.., autdi tot :11

icsigtlt oi lt's r arttotîrtt i iitie s? Thte n eiglitt of valse atîti
'Jette 'i. u 1IOsllttl., atîti clrectsse ituoiîlttti f leIer So iltcih ptttis.

t~sc Iilt- . *ut lirt'....re vviîiî tllie lisîtier a.t111d scîteit

îîte...ltag-.t itIle lttuer. flirt' f Ille' valve aitid lr-vittr lIo Isutîseal
il, etitsN sxi iciy listtspet,'Clt.re ititks , e 1lîttat first fint elite

ae1of liteu valve insqar itîclîca, 10 asceriaitî lite %'-iîole rOtcM
leildhng IL, rmise Ille Valve, lbut %ilîee the' wcigit oft Ille~ %-ale.

.%Iîiitiie andt lever ielu t wîwrt .ut gatisI ite t)au f'
oflt ite îcaîn, w ttit..st inlake ;ullov;tiie for titis, autetvîtioi
foi-ce ks tat wiit we hiave 10 coîstîcract Ihy weiglit.

lit d'tagrat No. t 1 s elte ftlcrîtic, Vi kthe point wiîere lrsit-re
i% exertid, W i% Ilte seigit, FVe. k. 6 initles, VW k% 80 juiches, an
Fwi ;% 16 luches.

l'Ie prtl-ttwîjîlo tilt! lever is l'lie % ciglit or- force ttîîîItiplcd lia

ilS sittc fronitlite fîsiertîii i etnai t0 -lie wesglit or lit casourett

flic valve làlittiiplit'l by h i.% îc frosti Ille filrtilin,
or, bisWx FVn'=\1x Fv.

lIIntlie stcatti pîressusre litî, ici addiionî t Ille acitiai wélga ci
W, taio overoine the mnometl of ilie lever, vvich is fîaund b
sveigiig t hc e leve an ftîding hlo% fâr ilis halaîîiug pîointt is ftm
1. ; thln ii tk dibîaîîe nultiplicui b>' ils sveigit is the efreiiiî
utoinctie i iilte le',er, %vilscil WC sili c;tiI A.

Trieai W x W-i A\=\V x FV
îhiî. ', thte total fors-C aI wvork lzs'epig lthe v.tlve clownt i. equali
the force or prcstirc nd vriîîg l0ift il offil, seai

lit accordlatice, cliete, with thtese îîritîciples, Ive gel the fouloiaý

t,i ) Fjud flicte rea of site vatlve tnd tititiply it b>' Ile rt
lier sqti.re hoch.

(2) Frit ilie lprouu talle fle weigit or fle valive antd s:cz;
the reittainider k flic V oftleis foiriaisut.

(3) Nlittlily 4lthe retuaintier by liu distatîice frotte Ilte fucwou
fiîcle e iF , gienc sisiirael lthe mtomtet ofilie lever, ttid di%-â

b>'I liter diNittice frot the fuicrîtiii 10 lieu wcigliî," FlV, feund Il
:sdîlifig Id file-t ct.iiace froîti the ficrîtm 10 lthe v.ilve "to ti

1. front lt: v:dlve 10 te veisgitî."
3. 2i x 3. 125X ,854 7.67. arca (If Vailve.

7.67 x P0 383. 50, I)resstîre :îgatiltt.lvle

3N3 i tqi 368.5, effective uiward weiglil.

' ;O. i ' . 0 FY -- I.'. effectlive mtometnt liifisg lever.
Il1 1 s (,cflecKi'i e allongtent of lever :îctitîg Scsauii:m

2131 - 16= 133. 2 , reqîstseti sveiglt or W.
NOITF Foir exîrcuse :sccitracy il ik ttees:r îo ke ooied:ý

svsglit of lthe vais e aîid ils. art II, autîlso of Klle mîomtent of
lever ;hut it i gre.tl stau cases titis is etilireit' oisîttd. T
at quetselont ofitilt.% ktuttl lîCCtîtes sjttt1îiftet titits

a1re:î x~ pressutre x i*-V

l'O (ll5I)LIATE A' SAFV' 5
'L'E it.i.

'uga tlbI at Piostl il] Ilec lever t ht:sî is 4~ ilàelie fe-ont Dise fiàcnoa:1
f:tr iltitli a1 vveiglit of 1 ,0 I)otîndtl pla1)ceti frotte elle- fttkt=i

eîî:iahouler jîressître of O~otîîi Io Ile! squîare hisl, %%Wb~
valve sveigits S 1)011tît1s kott effectivec mtotent of Ilte ICCt ii3
incht iotitis. Ains give tlt grautiou ttarks out tilt- e% cs«

:îudt 50pîuî pesr -vl litelltîe sveighit.

Forîtatia V \-a.rca1 x pre-%sure S.
V x 1. -o

lut tilt, quiestion WvC requtire lo linîd dlistanlce, 1-%%. Iscl fhS
t-a. of salve ; ttîsîtuls tii b> prewsure lier :cluare 't.icle, 3N'

!tbîratcl vesglit of Valtvec atd 1).art? bcatrhtg domîtvauîIl Io Sd
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,f,'t% qmit .rd piressugretitlis etitsals V tif formîula. No itîil-
1,ý%ttt *î%%rdI lIre'Sur b>' distance fiîllrîîmî (0 valve alla sîîb.
rcieffli'itae mîomîenît tif lever ;restait, diviciet i y wveigiîl, etits.

" ,,taîîe iiîierîitii lo10 ;lt

,.î,; 60 7M39-8. total îr%îr!
7,3-' -ý 7415.9S, \, total effective ie%î.

7.q 4. Iy,3.9-, total iiciti tif valve.
50>ý-.q2 5o. ' ttîi:î effective 110Iît ti f '.aive.

293'2I20-.. 24.45j iliches dlistancee 1-*W.
Sitc fe isit' kîamcu IW -.~ 244 imîclit's for a îîres'mre ()i 6x poîîtd(%

t') Illt ' liialt iiii, %WC L.ai finJ whlat ti i%.taiice rejire'seit s a pres.
,«C e i olu iids b> tlividiîîg tli Iî lWalîce by 6, the nuilinber ot

tinte' 10 iN t'tliitiliit'ti ls 60.
.24.45+615=4.o7.

ii>e w.'Égllt a' disi allc Of 4.07 ilît'iets ijîr them froîîin ite fîmlcrggg, amd
go tid ste tlittuice froi st e folertinî etial iti a pressure of 40

(uîdlit- tlistttte mItiltifflied I)Y 4= FW~ ; tltîcftlrc,
I' - il s5o POMInds xi~sie o X5. 20.3i ils.

I>at 40 Potinast Irc!sIii'e=4.07 X4 =16.28 il-s

lltei1iirt'd to limac dlistancea froin fulcrumii to valve, boier p)ressure
soin p [iitl(% i o siuar -tl diaîîî1eles Of % ai'e, 4 illelît's;

wiiiitcf'~ îl. - sud sîmîde, Io potîiasa;lla -ditance vatl'. ( 0 weviglit,
1.îiidle'., .îîîî '.'eiglit 8.50 ploilltis ; uîloi:îeiît of %.%Ive lever, 40

ii poîîîîdtl.

F V V
x' ~ .7S854 82..;664 sillar hgies.

i256i jo0-62.2 toîtal pre-ssure.
b2. o 8 - 61$.3:, total effective tupwa.rd ti sue or V.
liN x5< g.; o 1 poutis.

1800 40 0840, total wdeglit aîcting tou ard a V.
IS40 . 618.-32 -- -. 97i "'ielle-% dist:uîCe FV' or distanîce FV is
1101r71V 3 illVIlc.

ii ) t» ffecti'. e moment of lever, mutltipiy '.veîglit of lever bw
ditaiîwe froi ils bainciîîg point or centre of gravity lo ftitium,
inti dk'ide b%.tîsamc fromi centre of valve stin to fiertii>. Re-

Il suI ill be: effetîxe moment or le'.er il minc ptinas, or the w.eîghit
rrqired to ratise i alve off ils sen't %vithit îotiing but lever holding
agamnst s'icain.

To rîsi) acîcial effective iveiglit of bail, tiliide ''e;glit of bail b>'-
Ji'.îaiîc:c froin f&ltuiit'ru Io %Mave sieim, and inutli) cipiqoi en>t by dis-

fic rût%% bail to fîicruml.
To visiî leiigtiî of lever. add togellier effective mogîmnt oflever

andi wnelIlt or valve alla ti 51 , alla .,tltr.ict f'roin total pesr
xciiuig iqpwards agaimist valve. i)ivitle reinaigîder b>' weiglîi of
blil, andi iniuitipiy quotient by distansce froigi stem 10 ftilcrtiiii.
Ttî 8-si ''igliî of bail, atic togeilier the effective motmîent of'

lte. ils! ve glt of valve and. sieni, anîd suibîraci this sin front
tolail Iîre>,ttrî.agms valve atl biowii>g-tif pîoinît. l àt iîiv rc-

maindt'r lîy distanice front fucrusi Io steiii, anîd divitle quiotienti b>'
Iliilsi of leve'tr froiti filcrumn to Nveiglit.

To' F8iî dî.îiiieter tf '.ai'e tu biow off i givegi jressître, aud tb-
geîhes: u(ttf0au'e moment oi le'.er, vveiguîx tif '..ahe alla 1m» anud

rfflet'u'.e '.'eigiit of bail. ivide ti, is su by gatîge iîressîlàre, allad
rr-,uit vili Ili. reuîired area of valve.

Square moot of art'a divîded I)V .7854 eqiia-ls dliamneter.
To% FIND iit' fIr i lilîa boiler will hio'.v on;, aduî togetlIer

riT«tl'.e momugenti or îe'er, wveiglit of v-alie ailla %lte , and efl'ecti'.e
seigltt of haull. l)'ide i1lsîl 1» h are;î of valve ii squarc: mche..

ut-bnlt ''ili lic gauige Il essîîlre at .vilicl safet>' valve will atel.

FL'DAîIN'' 1 l.PRINCIPI.ES 0F EI.ECTRIC ENIElIGNI.
COiMON UNITS OFl 3aiE.iSURE.

Tlle unilt, oîîîîîîoîly gilet w'.'lîl 1» etîgisieer,%s ite stîîdy oth1e

IW'nesililes qititticlyitig t lie gt'îiraticii, t r;tiîNiiissm.Noii andu use of'
e!«trlcili,. l ie wilt, aîiîpere, ohm11 alla '. ai t.

la di.ug.î 81i No. i i a tî>'îaî8o or evine batietrv, asid tie
ssre f hezticeiiergy, aund the phirpose ofwhvlicli is 10 prodisce

a diffrence~ ili po01egîtial bel wecgi the teriiîlgials 13 aîgî Ils. Thuis
inf''rîc su îuieiîiali I iieasired 'l% volts, aiud wve sa>'t lilas he.

lItfte'fll hc rîiîiggils il allaiB, i liere existis agi electrie potegitial or
iY('Nure cf. so gîî:m>' volts, î'.riitegîsuîillal EM F.)
I li s llilv '.' iipose tIa tidifferegîce ilu îîteiulial exisîs b)eiweetn

Band Il,, ttia iliast 1; us tige pîointî of' iilier lîressîgre ;if ive con-
lt 1; auj" iB, togetien b>3 a sosaîecapable tif couuiiictîîig
rlevrlici, ilovre %vili bc a Ilote'. fronil t B ,1 i. Thlis tlcîv of cdec-

snCit>' b kgiowgîi as a cî8rreîîî allit î:abired as tiil)cres.

''ie rage ai ivigit Il cils-relî it I illow% froi 1 il , ma lien jomieti
togetIier b> a1 coiitueior t.; ai C tlepeiitk tîpo> fo)l%ilig 'olltai.
tiogis i.st, îî o>> tilt difèec ini premîe Ou'- eect'roir t'it i:l
b)el veei Il ailla iB, ; tsidl, îîpom cross set'tithoi i' tar of ctýiîtliî7t'r

Fiy. 1

C, anid îuîîou: l'.mgt h or C and nat uire of illait'u-al o)f %% liedi C 8%

ctiiîîioetl ; oir, iii otigt'r %vol tis, %% e iîit% a) a>ta tilte raie ;it %hicli
cinrgig '.il lin. thIroîigii Comiduici or1 C tlt'ît'îds iptiî t[lie diffèeence
fi Iirtirt andîtlii>0 nesistagice offlèred liv C to etireggî.

'I'lerei'orc, the gre:uter the tliffiereggee ils î>oi'.ntial tlte greaier
tIlie t'irrcmînt.

%%'leni aî eurremit flows tilîotigli a coîîdiîcior tii ere ik a io.ss ilii ro
tests l oî' voit:îg e emaused by t lie resiNtancte of i lie u'ogduei oir. 'lui%

neitnei' iueamisrea. in uilit a:.. .os'î..îti > c>.teo-i
sad Io 1 have a resistagido of so 81i.1113 thiis.

Wlgegî a diflèregiec ils po egtial exisis hIet weest il and B, . lbtut>
t'ogisect gogi lît't iveegi t ilt-fil, thlîre is igo t1mw of cuirrenît ilîrtitiglît te

cl>'îaiio tir gesiei-.uoi A, and tilierefore 8>0 '.vork ivili lit tion mit 1
it. Butt if eoîîtuîclor C is cogigieued ci t terigals il and Il, , v.iig-.
reit ivili ai onîce begin t0 low'., algla A ivili lie cogiiell 1t0 do

w..ork Io kep %a i th ilow. Tbce rate as, 'vlî'ucli îlîs '.voik ivill lie
<loue %vili de1îegd tipon iî fficriice iii poitiial lietwieegi i riiigiîals Il
and Bl,, alla îupsil (iitiiy of eîgrrcîii flo'.iîg tiîroîîg hi Ilie circuit.

Thiîis Ilie becoîie% Ille t'hectrical e8iergy or rate tif doiiîg wuirk,
aud thei electrie tunit of work or t'mergy iq tlle '.v.ais, ami, igi atccortd-
auîce ivigil> above, equîals tIlie voit s uitiplied b'- hIe aliiieres. og'
hy I lie poi1egîtiai iut volts tîit lilgletl b>' egîrretît Ini aîîixtres.

Theiî %Vaittn,i , I lle pmotluct of une volt allta Dise aîiiptre, :iîid
ici e.ncrgy or work is eqîgal tu0I *11-Pl.î, Or 746 '.vittts a-'re etIîiivale'it
t Ilie mîccliaîicul force iieccssa.ry to ratise 50poîîmutgie fouot

lîlgli iii ogîe :ecogid, or 13,000 liotigds onec foot itigli iii onie inutte.
'l'lie kioia ,as i lie îîaîîîie imiies, ecîia.ls i 1,ooc '.'.'t s.
''ie synibols comniiouiiy tii-c igi formulia to relp8'eNeit tueL iii

aliove ilescribeti are as foihows :
F. tir EMl.eqoals electro mîoiive force or volts.

C., the cgîrreiit tir aluiperes.
IL, hIe gesistagide oir ohnis.
N "., tior watts, mcîîresegîts ti>. clectrlcal eiîergy.

K.A'>. represeilis kiho.watts.
(l'O bc Couuiîiutd.>

TRADE NOTES.
Tilt Guluhic & M'tcCîglocg Cuompiany, of (*alt, haive imialirul gîte'

engiu for flici OsNlîa.wa Mîalicale Ion WVorls Compi 1any.
Tilt: C-aaian Ceneal iElectric Compi1any arc inî'taling agi 850o liglit

incandlescenit pilant for hIe esilate tif Roy-, B Ics, tickungliîaîi, ieî.
Tlite Ne'.' Vtert tiffgu.es tif flic Westtern 1El«cctrue Cuioîiany blave lwea'

reîiîcveul 1 tigeir iiteW buiiling i %7 67 Iliiiie streut. 'I'lle retail
store iii ste ic riaiis street bilidiing lu bil i retaîincil.

Mie R<ogers Electrie Compîany, of Londlon. Ont., are in.qtalling
clectric liglits in the zgii,'-rson Fugniutiîre Coiiia8iiys facici:>, W'ctiîstck,
limier bstîi-cuît racI (oiii tice 'Stcvens. Maantîfacitii ug (-g.cîîie.agiy.

WC are adl'-ied tuait tilt Maîirtal sireet Raîl.>a> cîiiîiîani>, afler a
carteftl investigation of Ille itib if UIl vagîtgi I)> pes tif iiuliri opeirated
out tigir colas, bave piccd li order foîr fiynduditionai G. E'. g1.000 miiotots
%vlig tige Caulidian Cegierai ElecI i id coiiîany.

Tite Toironito Elecirie 'Mogîur Coiiilbisiiyhave rccntly îîlacetd a (
igicagîsiccent liglît pîlant in tlic NIctifiut Boouk & I 'uiliuisliimig Cogign

ilay' lîîligî 'T 'Igio. 'l'lcile dnain is direct coiiîccicd wlilut fatal
ungîne, nianîl. tuîreîi iy Gilgile & Nlcitlilocle. cf at

TIilt Otta.'a Car Comaniiiiy have rceivccl ami Ortler froni Ille i laigiglîci>,
Grimusby anti lleaisiville l-al..y Cciuuiiiy for titi uuIrs of gîew
ulesign, lu lie 5o feet in Icrigîli, wlulu laggage anal muail coin>pr geîs
Tiiese age sii lu ic: tlie laqrî:esî sItect rail.'a> car,% yct miani fac tutil gg
canada.
Tie gamdiau Gegîcral l-Iclcri Compilany' hiave receiveil au>l orirer for

a 2,000 liglit, single j1I1:xsC alcmat t o eelî ,l. C. This
uI>aciiine, î'.Imicii itili be of ilueir standlardl iron-claîl revolving ar:îiatre
typ1e. cguiibipoîinlei lu scuirc auiciîîatic regolation, wvili lie tiseil tri suipl>

igncandlescent ligiiting luici so' andi vidigtiiy.
Tite Troronto El1ectricai Wt>rhs isas heci reorgtizrotcl inti is îucw

Lnowu as thec Torongto ElIcciricîl Wîîr " Co.. * igitvi. The coisl.
parc).s oiffices and w.orks% have also licen reglita'. cd to coi:uîidoii, îîrcîuî
ics nt 40 t0 42 Atiidlue Sireet West. Simuîiltiitenisly inith ste
ainivc nîcnitioneui chiuîges, tlle Compiiany have l5Suiedt a1 ne'.'. amui cois-.
jîreliensive Catalogue.
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ELEr.uTfIC itiLWIiY DEPMffTMO~T,

AN ESTEUMD STRWE RAILWAY
MANAGER.

As a resuit of the control of the Btirmingham street
railway pasit.g itito the bands of Canadian caPitalist4-
this country is to lose one of ils miost popular railway

managers, in the person of Mr. Granville C. Cunning-

ham, manager ci the Montreat street railway. In com-

pany witb Mr. Ross, Mr. Cunningbam visited England

recently, when tbe negotiations for securing the fran-

chise of the Birmingham road were pending, and now

comes the announicement that he has been appointed

manager of the Btirmingbam system, white he is suc-

ceeded as manager of the Montreat rond by Mr. F. L.

Wanklyn, who recently tock charge of the Toronto

rail way system.
Mr. Cunningbam's removal ta England is mucb re-

gretted ini Street railway circles, not alone by hi* con-

fr.res in other chties, but by the employees under him.

As an evidence of this the employees of the Montreal

.ti<. WLANVILLEY C. C5512eIG#IAN.

street railway assembled at the Monument National

Hall on the 2oth ultime. There were present Messrs.

D)uncan McI)onald, superimnîendeiit ;F. P. Brothers,

superintendent of construction ; J. S. Vindin, engineer;

M. WVatt, secretary ; N. Graburn, assistant superintend-

cnt ; L.. Landers, cashier ; T. Casey, storekeeper ; A.

Alexander, engineer of power bouse ; W. G. Ross,

controller; H-. R. Lockhart, electrician ; Dr. Mount,

medical officer ta the company ; George Strubbe, dlaims

agent ; D). McQuaid, foreman carpenter; H. Taylor,

mechanical superintendent, and probably 8oo conduct-

ors, motormý-n and other employees. ilr. McDonald

read the following address:

I)iEARb Stm, -We, tbe officers andi employees of the
Montrcal Street Ruilway Company, bave, with feelings
of deepest regret, bearà tbe annocuncement of your re.
signing the management of the company, and feel thai
we cannet permit the occasion ta pass without givine,
expression to the Jeep sense of the ioss which we ard
about te sustaimi. In our past connection we have ai1
ways experienceti at your hantis that just and fair treat.
ment, patient consideration and courtesy which havi
won for you our esteemn and regard, and made thq

severance of your connection with the conmpany a
personal log% to aIl of us.

WVhute moved with feelingq of regret that the relation.
ship between us is about to cease, we cannot but icel
gratified that you have been calied upon to assume &
charge of greater importance and responsibility, and in
this and every future position that you may be called
upon to fIll, we offer to you our best wîshes, and we
pray that long lite, bcaltb and happiness may be granted
to botb Mrs. Cunningham and yourself.

With this expression of our warmest feelings and
regrets at your departure, we beg you to accept the ac.
companying remembrance.

Signed on behaif of the officers; and employecs of the
Montrent Street Railway Company.

The address was accompanied by a magnificent silver
tea and coffee set and a beautifully mounted cane, accom.

panied by an illuminated addre.%s, whîch was f rameJ
and contained the portrait of the recipient.

Mr. Cunningham, in replying, said the ovation was

as, unexpected as it was complimentary, and he thanked
tbemi aIl from the bottom of bis beart. He referred to

the reputation which the em."e~ of the Montreal
Street railway enjoyed. It was oi ' . othér dty, lie

said, that a gentleman front England bad referred to

the excessive kindness and politeness of the officiais to
the travelling publie.

ROLLER BEARINGS FOR ELECTRIC
TRACTON.

'Roi..Ri l3Eititi%c.s " %va the titie ol a paper med

before the Blritishî Association for the Advancement of

Science ut its recent convention in Toronto, by Mr. W.

ltuyley Marshall, M. lnst. C. E. The paper strongly

advocatcd the employnient at roller bearings for elciric

railways, and cotitained points of intercst to railway

people. Among the chief advantages claimed for îhee

bearings; by Mr. Marshall are great reduction in starting

effort, decreased traction and revolving effort, and
economy in lubrication.

Concerning their adaptability for electric traction he

says: I In the case of electrîcal traction the reduced

starting effort is of almost vital importance, as not only

does it effect a very consîderable saving in electrca

output, but aiso greatly reduces the serious rush of

current through the miotors at the moment of staring,

wbich rush is due to the fact that the motors and loa

bave to be started at the same moment, with resulUs

most detrimental ta the lîfe of the motor. If the nec&s

sary effort can be materially reduced, there wiIl be à

large econamy effected under the head of 11Mbaintennc

of Motors." The Liverpool overhead railway ou&e

their flrst trials with these roller bearings some two

years ugo, and are now gradually fitting tbem to the

whole of their rolling stock, as they flnd that since

t heir introduction they have, witb a slight modiicaeio
of their motors, been enabled to run three insteadcl

two coach trains, the extra c.oach being witbout motori

thus increasing the carrying capacity of their trains ky

t S per cent. The contention that the application di

raller bearings in the case of electrical traction il

show a great economy under the bead ot "MaI-.intenlW
of Motors " bas been amply borne out by the experiem

».gained at Liverpool."
In describing the patent for roller bearings takenol
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by lir. Frederick Purdon, Mr. Marshall sitys: The

invenltionl bas developed irîto its present furmn by the

fiullowing steps :-As first designed the bearing rollers

were spaced by balis placed between each pair of rollers,

two sets of bail% being provided, one at eacb end. It

W&a; fotind that these batis had not sufficient controlling

power to prevent the rollers from eross-winding. The

next step was to substitute subsidiary rollers for the

bal%, andi a theoretically perfect bearing was produced,

its only fattlt being that it ils too costly and complicated

to allow of its application, except under special circumn-

stances. The final step was the introduction of the

floating stage, which, though flot so theoretically per-

fect, has been found to give even better results in prac-

tice than the subsidiat'y roluer design, andi bas the mreit,

of Rreat simplicity."

SPARICS.
The London strect railway is note bocing extncc tri lottcsburg.

A project il said to la on (oot tb construct an clectric street railway
(fomn Sarnia to Weisbeach.

A conductor on the Kingston st reet railway confessedti l having blettn

îapî>ing the faire boxes fur sorte tinte.

The Vatmouth Street Railway Conîinany have purchasied a 45 kilo.

watt gcerator h.ont the Canadian General Electric Company.

Itlit probiable that the Montrecal Park & Islandti ailway will lie ex.

tended t0 L'Assomiption. Slips looking ta that endi have altendy boeen
takeri.À

The Toronto Street Raiiway Comnpany are erecting a new thîte-

storey brick office building ai the north-west cornet of King andi Church

strects.

Mr. Witt. Mackenzie, president of the Toronto l4ailway Company,

bas statul limat Sunday cars in Toronto are a succesa fromn a financiai

standifomnt.

The annuai meeting of the shareholders of thc Montreal Park &

Islandi 1ailway Company will bc field at the company's office in Mon.

treai on the ibth mast.

An American syndicate is said ta lie considering the construction oi

an clectric sîreet railway on Wells' Islandi, nà~r Kingston, connecting

Thouçand Isiond P'ark, Fine View andi Westminster Park. The dis-

tace is about seven miles.

The Chatham City & Suburban Railway Company, of which Mr.

George C. Ranicin is the chiei pronioler, detlires power to extenti ils

line north iront the ocity, through the township of Dovet ta Mitchcll's

Bay, thence t0 Wallaceburg and Petrolea.

A speciai Central meeting of the shareholders of the Winnipeg Elec-

trie Street Railway, Company will be belli in the cily of Montreal on

the i6th intt., la consider the offèr madle l>y the Manitoba Electric &

Gas Laght Company for the sale ta the raid railway company of their

lsOset and plant.

Tht Lord's Day Alliance are op"oing the rsnning of stroret cars in

liâtnfilton on Sunday, and have requestord the Ontario goverrament Io

carry the case ta the Privy Council. The trial judge anti the Court of

Appeal dismisseti the caue against tht company, adding tisat il coul

run cars on Sunday. It is improbable that tht Ontario gavernnîent

will take any action in the malter.

Tht Aylmet Ele.ctric Light and Manufacîuring Company, Aylmer,

Ont , art installing an extensive incandescent lighting systemr. They

have awarded tht contmet for tht apparatus required for the plant 10

the Canadlian Central Electric Company. Tht generator will consist

oa 6o kilowatt toco ligisî standard single-phase alternator of thetre.

valving iron-clatd armature type, compoundedti 1 securc automatic regu.

lation.

An interesting paper was read at tht rrcent convention oi tht Brtrîish

Association for tht Ativancemenl ai Sécience, îy bit. 1. G. Waldridge,

thei tille being, I The Plresent Tendency oiEiectric Tramway Traction.'

Mr. Waldridge sîaîerd thal the Unitedi Kingdom badl prcticallY 13c

nmis of vcetric tramway ; of tbis lenglis, I035% miles are oîserated on

the trolley or overhead %ircsy stem, i5>14 miles hy mitans of a thitd rail

conductor, 6 miles by stlorage batteries, anti onlY 4 miles on tht uncler.

Crounti conduit sysîem. These proportions, he thought, couli lbc takeri

as fàirly representative of other countries also. Tht tendency in (;real

llritain was in havor ai the ovoerheacl wire system, the objections te

which, irn tht pagte had beten fentirely avsthetic. TItis systeni appeared]

likcly ta camte into still grétater use than has already lten the case, il

only on tise grounti of economy. The ortiinary underground conduit,
wilh optn sloI, was mrolet exisensive t0 inetaîl and troutblesorile il) main.

tain efficiency. the cost of construction çomlitnies rcacliing Li 2,ooo pet

mile. Cioseti conduits with surfacc contacts uually operateti by mieantt

o(ileciorniagnetic awitching devicel; in balxes under lte strict level

are camplicateil, andi it is lu lie icareti are unrelialle. Tht gremnt

weight of leatt requireti on ecci car for accrîniulalor traction means

practicaiiy tisaI the live pîaying loaié clitn neyer reacli 25 peit cent. o( tise
gros weight oh loatiet car ; wiist tise comblinition of trolley Wirtranti

atîry, attcîîîî,tedl on %yittei like thsone lit 1 lino%, r anti l>re.sden. are

obviously ill.dIesignctl. thé: dead weigisl of bittery being carrieti flîtimugl.

ouith lienité: journey, tîmougit i ouiîly rcqiireni for lpait thiieeof.

MOONLIGHT SCHEDULE FOR SEPTEMBE1R.

1) . y _ho. o
tt.M Lgh . 11.51.sli

2.

3.:
4..
5..

14.

tg.
2.
1..
224..
25..
24..
257..
26..
279..

20..
29..

30..

P. M. 7.50

e, 9.20
lé 10.00
le 10.40
of 11.30

A..12.00
s,12.50
o,2.20

No ligist.
No lij<ht.
No light.
P. M. 7.00
t# 7.00
,, 7.0
if 7.00
et 7.00

,,7.00

s,7.00
e, 7.00
il 7.00
té 7.00
if 7.00
lé .4

t. 6.40
*, 6.40
fi 6.4o
et 6.40
if

. .4.40
s,4.40
su4.40
s.4.40
s,4.40
ou4.40

4401

s,4.40
s,4.40

No light.
No light.
No ligisl.

P. M. 9.00
s,9.20
o,10.00
t,10.30

s,11.00
t. I1.40

A. m. 12.30
ie 1.10

o,2.10
s.3.20

et 4.30
o,4.50
o,4.50

le 4.50
tu 4.5G
fu 4.50

Total,

8.5o
8.30
8.oo
7.20
6.40
6.oo
5.80

4.40

3.50

2.20

2.00
2.20
3.00
3.30
4.00
4.40
5.30
6.10
7.10
8,20
9.30

10.10
10.10
10.10
10.10
10.10

i68.20

MOONLIGHT SCHEDUL FOR OCTOBER.

Montof Light. Extinguish. No. ofM_ L~ Hours.

3..

4..
S..
7..

10..

12..

13..
14..
5 .
s6.

20..
21..
22..
23..
24..
25..
26..
27 ..
28..
29..
30 ..
31..

P. M. 7.40
o, 7.40
i. 7.40
fi 11.20

AS?.- 12.30
tu 1. l0c
1 # 3.00
No light.
No light.
No liuih '.No light.
P. M. 6.00
il 6.00
te 5.50
el 5.50
fi 5.50

Ç. 50
5.40

ou 5.40
i.1 5.40
s 5.40

te540
te 5.40

11 5.40
If 5.40

<o6.00

e, 7.50
f 0 7.50

A. m. 5.03

us 5.00
ou 5.00
su5.00

A.M 5.10

No light.
No light.
No light.

. .8.20
su 8.20
s,9.00

<o9.50
<o 1050
s,11.50

A-.M. 12. 50

s,3.20
<s4.30
su 5.20
us 5.20
t. 5.20
<i5.20

s, 5.20
es 4.20

Il 5.30
el 5.30
s' 5.30

Total,

9.20.
9.20
9.20

5.40

4.30

3.20
2.10

2.30
2.30
3.10
4.00
5.00

7.10
8.20
9.40

10.50
11.40
11.40
11.40
11.40
11.30
11.20
10.40
9.40
9.40

202.20
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1 SPARKS.
'l'ime raiteillaerb of Vrimmn, . LC.., lave %samctione.h a iy.iasI gtairrome

$8 2,000 fnrami elecmmie liglil pîlant.
Tue v-illaige B. amlimmk . hi-G, lias riec:'kIçt tri iKr, mas fini]- frt

lme llrflmmdîst if ami cecilic ligli imiantl.
T'ic C.1mma-iai 'îiai F eic rmnanae imsmillimg ami incammdes-

cenît liglitmig mmacine foîr lime Tromotirilairer Cmpmîany atI lme Carnwali

1~s'. . Matmesom & Co., I.imîicie ai Ne%%- Glaguîs, N. S., have
jbiri:twtcl ami immeamiit.-%est ligimîing gemmrator [roin lime Cinanlian GeCnera.l
EIAcclii Commpamny.

Jm is lirmimeri lai lime Qemec grmvcrmmmiietit seull bimrtly aller tir sale
time 'saerialr ai mime Sîmaimemiecgan Faliîs. ois mime Sm. Matirice river, aI
1miiripst imice of $5aooa.

Thme CElcî, icai itbrîî e amni Nltimf.icttiflig Compîiany>. ai Hiammilon,
hanve iccmîietiltrmiimm flomus tIlie City tu %umîmy liglit andm powser.
Tige capmital stock is $2,oO.

i'im ltilisll Cmmhmmmmmiia Milis. iiiir amîmi Tranmg Ca.. ai Vancouver,
Il. C., aic liglit ing mii tili heu miii> Il) cecirieity, lime plamnt bcimmg Ifmmiimnl(
hiy lime 1RiiYal Ileci rie Co., .Mhami rai.

I is, icarmit imat mime Cammariami (;crcrai iClecctric Coammlamy aie crin-
%trummmg, a 75 kilowaV.tt ,tIcil fragile. diimect camîmecleni, tlirecî renem
gemîcratar for *%Ic(.ill iimivcsity, Mîmnîmeai.

lime Çatmia 'aciiic lRailway Cto. have rccntly areyimîcreaseti Ile
staff inii ie c.1- simj.a 'citil. ammm ic re orking Usermimmme. l'ie Royal

l-'ielmic C>. iN instaliiimg a plamnt in timir simoîrs.
Me.'.8. imammIrru, & lltrîlimer, DWI.raci, 1'. ().. aric instlalimg a 65o

lil aiiefnatisig cuitent îimaiî,'hiil hmy lismiflni-. flot%% tue Royal
iCcci lic Coa. Thiey aie hligtig lime taismi andi imecir inilîs.

Iii (*ermman- Imle bimrse k Lîeimmg suppilamiîet Il>' checîrie imowe-r in

lsioughimg. 1iCmmgimmem ing gises% illustratiomns amîri titciiirlion of i maciimme
ermn.tmucieti by A. htrrsig, ai Blerlin., amdui ieti imi lime sîmgar lilamtations

iniilimaI commntyiil stiti iCcsS-.
As a tesmît ai lime recisimn ai tihe courts rimaI lime Iraks., Usrs etc.,

toi lime Ictr)I'rimn Sreetm RaivyCrr:llltiy aie asýsessalmie, Ilme a.sTncnmemt
«rmmmisOmif 14mnrtltî ira. rIicen tri a-ses simiiar pliant nîwrîerI 1b.

tire 51 meet raiivaty Co.mpa~ny iî (tint City.
'lmac i iamiirin,. imsr antid emmsil Raiisîay Coamm nîmy %%ec me-

pliacimg Imle gimier mails sîitim 's' rau>: miroimgil Imle village of S:rmncy
Cmcck, wsii mime irimits olljectrtl. Srie ai timeni are cimargeti seiti

mmi nirmg rime immise rimi mime lmîc.çimint aii iianaigcr.
hmcmîirîramiumi lia, brn giattemI t ie Italiaiti Eiectmic & Machine

C'a., i miiicie, 's iitm a capital ai S24,oao. ant i hcari office in Toronica.
'l'ime irimilrs aie :1'. V. l)tihiîir, Cavemîîry, Englanti -. . .C.
Itllaid, L . i.iliml, S. E. ltalliti anti Il. T. htallatà, ail <mi

. OU ,aumm 1mai -mt- 1rem iirrmm aI Strairy. Ont., camosrit i N<mi sus.
hi Mal rmmîC r, A Rci, F. N. Saylor anri G. M. lai.

tlaîîc. tmm cirsiemi Imle r.Icctic lighmîing iiusines.& Jr is lime intenion lu
cmilasgc tise llti,'semmt loimulriig anmd intaii coansiaih cw pl' mant. immclmmrl

a gcmmcator.
ie 1Eictci h.mgla&inîc Cami1rzrmmiy, tecently rirganizes'l in talze river

Imle light ng i.m i n iii Ester fin mieily oimerttit on a sîmmali seale iiy
(alam ii.ii sîarmiave imliacti an rrrr ssjiim lise C.anaiam Gencral

î:îcmîmc Ctim.iyi fomi a s.00S lîgi:,simghe.liliase alîerna<mr, ofmi lmir
,tstiamiair immîmîciami armîmalure cammi<unti'sîunmi type.

lime taiamma ict.lm l iCiectis Cnminy arc intalimmg a -. kilrneait
iri.clme gcimerat.rrir srs ICilincr Coin & Coi., a o miammi

mron. liii,. machine, 'smlmicl 'sali lme fmir lo.i rus a clii.imse. mn.
rcmsmcmiîiy hnKrcl. r'.ili %tîiriîiy dIuint flsu incanreccnt limgiiîirg ati
lxr'sct frtlime l iir>magiisimg îo'ns ii Somtimammmilion amni l'ait Elgini.

r.%l. V. F icîa. in là,. tris in larie J>cliiimamîet i i'ai mr
<,imlici ce ron Imle 1--irsiliiti, i traie is N e.' cir. :a> -.lie Iblît.

caial lî,risc iCIi, iIbtIhii tclegtilunei ar.ri eced c ligi uppmîliis if Imle
k*nitmi Srrsaeicmeeme l amuit nît) z.>'taL large rmerm, brut carry
a mutinec <ilI eir s uiiîmte %Itbcl, oi cncrah lmîii. Tire iiîis'mmmes iç tic.
sclojiing inlor large limmlsîrmimnî. 'lri mio limmisnes' an a.gcnl andl %rock

.\Ir. i'aà-.s mmm, igmIe Ta> irr lipriauhic Coaimny, Ntrnntc.tal, is ai
ittcselit in hl isiiimmiia,' uimeme a crrimiailihas Ir'n fim mci, si ith a%

caîmîtal -it Sm .dsL -n~ Il a, rshrccte.i tirai mtime hpymiamhieair cmnmptr%iimn
rysem i tire Iittsitii%%irm ruf lît%'s er ' ti ire .îoîglr min iem'tutt mm in

tics'ei.r;mmng mmmny ofi Imle mmmifing Jrmlrimii. lin mime crias!i. A iriani i. mmmw
ticmng snta4lîcri ai Ilme rmsrmmmcamiri. Ilme intcntion lrcing triismitut

Imle 1 wsert oser a raimms ah sis 88Mmh'.
The iCingsvilic Eleeti iigiî Cb.. :a cîmmîsîrtioln iccenlly i)gainicmi

in that lowm, hiave meciderl Io ligiI tire lown, sIGles amni rcitivnces t
eiecî riciîy, rlispiiacimg natriral gas, anti for mimis liurilse [lave Ianiglit huam
tire Royal Elecîrie Coa. anl "S. K. C.' 5oo liglitto.haegm mari:
lime mîce%rr tramsfrrmmrs anrliimiatrmal rm.quisit e Wo %%,ie tp ',g imgiî.,
'iicl% ic; the anioior. tlsey iîitnslts lu i 'si-m %vir.h. Tilt "IIngsll
]Elcîric Ca. have madem a crmntract b). ssimich irîe). use namrmrii gas lx
fuel. 'Iicy> intenri la fmmriiiI incantlescent -.nit arc liglitts %s %cdilu

iotors.
Trilt Beulin ('as Co., of Blerlin, have becen opjeratimig mlis isir.itdes«5l

ligisting pîlant ois time limsse %vire sysemmm, but arc niow extvmuling th,
incandescent iigiming s ervice so as tu furrism iigl ta tige residcnlàl
îxitmion of lise tassa 'fley hmave deeided ta lise anli aIlttnaig Cummuat
ammd imave pmaceti tige orde:r for time new%% cilmipmuent ssithige mAre û
1Elcîric Ca.. usimmg tige "S. K.C." symmin timromgiim. Tmey hase jao

madie extensive aimerations in flicir station, amnd have noie 2 tua L *,.Eriismî 500s voit gentratori for fuîmiisiming cuirent tu time iklitin ,
Wm'rtirîo Street Riiway. Tilt:) also oi)trame a loical Im0seerbtiicefm

îimemr timic %vire ioss tension sysmemmm, besides fmrnisiing the ton r imiiirc
lamils, for wimicm Iiurixîs Ilimy oJierame 2 50 higlit 4 ammip. 1111 dmiYfm.

Tme new eicctrjc locommotive recemîhi> simiîîîmed frani lime warOksof the
Çamiarian Generai Electric Cosmlîatny 1dm time i l l Electric Cotsil)anly, im

Il)- lonmg crimis lime largcâtsn maciine ti Imle kind so far eamîsmrmmcrrj j
C-tmmaia. Tilt miotive lx)%% er ssvill i>e (mriimcd i> al) f.our 111131t-qji -

tmuent rG.E 51 mîoars, imaving ai mnîiai cmntrent inpmut a cipacityam
Sa hiose pawer tcti, Thme trmucks arc oftic Magmijie ', L" patmcm.

wimim steel rimmi whimes. lTme body'. wicil tiTers in ojk'raio andm tirrîii
front mime firsi locomotrîive sumîmiemi ta Imle J Juil Eielctuic .oimîpaay, wsi

huiilt for Ille Çamariin Generai Eieeîrjc Cmmm1maay Imy' lime Ciossen Cm
Cammmîany, af Cobomurg. %Ve csj>cs la furnibim mn aur mexm imuc cum.

Imittet ritatilcri riesclilition af titis rues gpicct of apsaîasos, es.
I>ccialy inmiormanm as mime frrerunmer of mmmamy simmîiar machines tri t<
bmit for futrure imeavy tc ic traction in lie D>ominion.
*ire J'enmian &%Iaaîiacturing Ca., of l'agis, Ont., %%hmo semrte 

-mf time iargeNt camIon mmmil is in Cammada, have immami'-: a miimîmirer rîf imumîmorc.
mienis nri aditiomins go ilimei' imilis in Paris, amni amiong mime ilrs)c.
mîents have ricciricti tmi iight lime mmiii iy tiectricim.. Thme ermmiprcl foià

500 iigmî IlS. K.C." mnachine andi the ssirimig ai hIl faclomies imaý Lt-r
aiwaîmlel t0 mime Rayail '1 Iccmric Cammîpmny, sîlim Iliiruo.;e using for ri

theair "S.K}.C." lsvoîmiase ailemmaling clmnrenl -tip.ratuç, mime gly-namn
wnrmnci mn tleiver ta lime maimt; corrent l a p1ire.mre ilimat can lie ui

dlirectiy in time limims, ftrnt zoo l> i s5 volîs. Thmis is lise fis insuraer
iii -anaria wsmere aentîîi: c rent i. mscri for iacmrmry iigimting, andm tie

"S. K.C." is as (ar as we k-now time aniy- imacisine imi is imîlccamgc.
a.i amui can tic mseri fromin zoo ta 2coo volts 'sitit lime samint amîmmatui

'sinimg, mire oniy miing necessatry la chmange rime voilage bkmng mu
change mime canreclions. Ilhia ircn ihei liimremfnre l'y cliccîrmai

ii:natutaics riini il litas ingsaclicai in lise niternating cumisent fom
fatclrr liiging. Thmis lias hiccn oigIîisd for msmic mitmue Iy mime mire
amivaincemi tif c>'mmammma bumilmers, anti iii a simmîrîligne te ssiii hâave riernm.
smraleri time ficasiiiiy af mlimeaiermiaming cunrenm for tii Jpie

PERSONAL.
iIr. J. . M >s. mnanager omiime Nltrolihit.an Sîrcel aivy lii

l>ccn umianinammsiy eimmmsemî tigmie ConscrvaUives; ai La..î Vomi. ai canii
xilate fnor lime local legi.%Imtmmc.

il is reiîar.t ln tlt . Dumncan Nlcl)on.ilil, SmimKcîimmdnm af îhe
hMonmreal Strem Raiiîîay, 'sili simarmiy a.ssmmmmme mime titatie- aif grnrtii

mmanager ai lime Toroanto StreetRalwy
NIr. J. zlesanrier Crlvcrsseii, fimmmmeiy) cnn ci %is Ill ie ('anaimar

(;cnctral Eiccitic Cmnhilx.mmî, hl iee nîînimelical tunmaiagc fimr crn
trai Ontmarioi f Imle 1,amidom ani I.ancnlmmre Imîsmraxnce Ctbiimmmismm.

Mr. ti. ]larron, manager il mime llramîfnmr, Eiccmicis Raiiîa> t .rm
irain)', tvac, iii Sm. h aischmmmcl in ima: cimy, mnumerin sii g mîa i g tw r

Eimily Bilanchme. lime Em rm.me'.sm. Ni.vvs cxtenris congratuation-m*
.%r. IV. Il. wrmonviwari a noicii 1E.ngii i ecmrician ai( %Wahcm.

imamnuliitmm, and tin i hi aid ta lic lime Jrommicimr of mime lzîgeslç ciremmacai
'sai,..% in Gream3 Brumain, seuaviçmmnr in Trontom timing Ille crcm'm cao
vcntin of Imle liriti.im Associaimn for ilie Arîvncmient aiScinr.

A Nlecimanicai Engimimct, tif tsrite cxlmerience in Unitri an's ansi
Ganamia, i. apecn lu in'cNi Capitalin mi nie sommnri enginceming tr i manuac-
mtmmimmg Iimmsnci.-, aniti Snake rmmanagcmmm'nmi oa tmittiarîment. 1, %%d el p ulai
rahiimgZ miiil andl lasi fmmnaee pracsic, n-, ail n.s in cs.igning ofccmia
andi ai h.inris af niaciiincry. Ntliltre,ç. - Enigineer," cr

Es v.mC. Nsvs, Csetcm o Uc Itiîililing, Toonni.t

MIGda IoikWr (overigs-
Ie.iiiim~ Uers Ahatild Nec Ille SN NIIC:\ IOII.ER ~ P

COV'ERIN. li i, FLEXIBL.E, DURABLE, A'ND NIAGNII'--
CESI' NON-COXI)UCTOR 01.IET

tun,,' .l. ky. CG.. ~nMidsmgar, Carl ky. C.1..
IWI« a- 1... tîL n %uT C,,. a,.t ;wý..rI Io bc the
BEST àie ALL X0N-fCOZÇDUCTOR.

Pull Paiticuaas, Rt'oitsl ol Tui,, Pzlccts, TctsUrntala. &c.. Iuom

THE MICA BOILER COVERINC CG., LIMIiED
MOI4TREAL - WINNIPEG - 9 Jordan St., TORONTO, ONTARIO

Phoaso montion ilo CANADIAN ELECTRICAL. NEWS whon corrospom'dIng wtm Advortisers
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CANADIAN CENERAL ELECTRIC 00.
(LIMITED)

HEAD OFFICE: 65 FRONT STREET WEST, TORONTO, ON4T.

13RANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St.
138 Hol: Street

- MONTREAL.Il Main Street
- HALIFAX. Granville Street

NELSON, B. C.

- - WINNIPEG.
- - VANCOU VER.

C. G. E:.A..T~. G Iek'.%TO)R. R,*Vo:.vtsc. 1I.: Tva-.

THE WEST KOOTENAY POWER &
LIGHT CO., L1MITED),

11.ve just ctiommicccd wor, o1 Ille nsoist iani-
portanst plower îraiaission plunt so fur unîder-
t.akcni in C.it:aada outsicle of Ille intsmedliate ileigh-
borhood of the citv tif M~oatretl. Th Isc k;nce
or transnmissioni is tlsirtv siile., t!: e line potent i::I

20,0oo volts, and tlle ;nnonn11t of powcer toa bc
dcveloped 8,oooc hlorsc power. For ibis imiport-

zant work tlielthrce-pliasc, -sysý;cml of the C.ana.diani

Gcincr.il Electric Consip.any Il.-S hîceln Nclc:d .111(
a commra tw.irded for Ille iiiit:;tliimst.hl:itioti (if

z,000 h:orse-power. Thc generntors wvill bc oaf
Ille revolving ield type, -Ild (if s ,oco hl.p. c.1pa-ciîv
CadIh. lu1 type îI:y %wilIl cnicr.tlv sinsilar Ù)
Ille twelve s ,ooo b.p. %saîits siow beinig itist:talcd
for Ille Licisinc 'R.-pids 1 lvdrnulic le L.:ind Co.
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SPARKS.

hiava tleclatced a quzatterly <lisidenîl o! 2l rr
celît., payable Octolier [SI.

The Ottaîîa bizttt Cala oiiiamiy lave
I ctcli lilaccî an,,i lier îlyiiali> iii flici r joutr

liiiî ai thei~iu.î . tîi îami fis r

'l'ir C*itiicîî'llb -Icîc t.îgliî c.a., « i
(&)ai. Ois... hiave i lieur plant n oijeraion. 'llie
aici £atinigy%tei I-ý nsd, the plant liaving
a cal.C!Iîy <if ciKliî laiuied< 16 camIilleimrnss r

h'ie aiet " E,.tultiblî, of l.hî:.t.ay, lias
reccil l bcii fillid sîîh ait cci tic liglàt plant

lsY NIr. fjitice Nlcltllnc.. l'le NYNIC11u coi
piries 2 i ilicaîi1tescent ligh1î. of 16 Catlle
posîeî. anid a 2000 caiîdlle p>oilcr scarcli liglit.

M r.l~.A. iht, sczet.iuy oir Ille Toronu
lkoasîd «f Traite, lias rceuseil a letter fallait a1
coureçjsiiîdenlt in Alexaninî, figv1iî Ill mlicli
il is îaollitt-il oui tIiat inihng (br iser C.18îadia n1
giai. a iîakct fuîr beLting nudîul eectlical stip.-

pîlies cîîîlît lie fitinîl iii ilint c<,ui r>.
f lied il fxrat ion 1laîces) gra:uîcd go> tlt:

Ahlaka Te*l(lt.tili & Tejlione Cîiijaîv i

lîsiffil a 1--egralil. lige (roua l)yca go t>asson
Ciuy, Alaska, Mitdi a biancli :î, Junt.. A
calfe, contiiiiiiig botta tlccgraill anaI telejîtunne
fanesb, ssjtl lac laid, u Ijlih %% iii test on tIl sur-
face of tuec crouiit. nil>«Ics liing useul. Thec
conipiny is ca;îitiIic<t ati $.z5o,ooo, andl tlte

cltreeot% aire - . IV. Nrigl. Tlieoire
Richirs. 1). Li. flolienani, J. IV. Wl aglit andI

J. F.1".Iasctt.
Thec caiy cousicil <if Itafifas, N. S.. linvc

niM unîtesi coiuerat inn -.ic ques.tion <iftctt
lil ig.aat Mill î<îult liuiscliabe an11 dire

4hi fg plant 14) lac ncahnct Iîy Ille cihy. lant
tvat.iate oif Ille cuast o! a siitabte lint lias

bco I)Iuepalcil Iu> MIr. Colit, clcriician. %hto
states 0that au1 are pltant suld coNt aboXut $43.-
000 fur 250 ligluts. andI foi 1, oo incanudescent
lirlits itîc cosi of a plant sioul lic $G.omo
The cngZinset liaç lîcen tkctl tua ftianisli a

fcjort frgaliîtiig tIl a1vailatlt water povr

nt 29C.
'Vtisc fur i'ss

THE GALVANIC
BJf1ERY WORICS

ý,ç zzEqual to the Best
Il Ai v -Fait: IiulCx

- THE EMPIRE
l'race 5S.Mo

SenJ <osl ,iiuials
'Th-

WItilmIS XF O. Co.
Nontrrai. P.Q.

"aChloridk Accumutator." Telephont No. 1930.

-«-4- - -OOLLYER & BROOK -l xo to
ELECTRICAL ENGINEERS AND CONTRACTORS

iEstignuaic oui all Ei<driî. igtt:à atlilli iurtitîictdi it icio

Agents for "aColumbia " Lamps .>1 Room 52 Street Railway Chambers, MON TpEAL

G.C.ROBB CHIIEFENGIlNEzER

.eI.FRAýSER SEc.TRES. HEAD OFFICE TORONTO

ATTEN ION outral &>Ation

A GOLDEN ON'ORTUNLTY

Are you desirous of purchasing Arc Liglitivg Malicinery, Lcathcr Bcling,
WVater WVIeels or Shafting? If so, you cannot :îfford to miss this
opportunity.

Owing to extensions nccessitated at our gcneratisig station, wc are obliged
to discard the above mentioned niaterial.

Coim niicaîtc withi us at once for al] inforniation and particulars.

Iho Monitmforoo6l EI66tri6 pouiir Go.

l i. licili oli cte C xAî. E. TS .s.X w lati t eo -spo:îiisg

wilathasrc

TH4E CROCKEF? TUIRBIINcJI?:;;
< -~ j Ille dLitcct cor,-

' Tt RuIssunder ;o i- icad

_j ATOR ai ihisçcr %.tation %f
O E~] Niants hcc. ov e Cia., 161

lui: Natru'iss, Que.
711!WHf ji Two %ct% %vec furnu-hed

i -~ fr lmgziling aznd posser fou
0 tiv of Tlurec Riv:.. q7

THE JENOKES MACHINE 006 SHERBROOKE, QUE.
Compttewalr lwerPlats ulI an 19zale. ddrtot catalorce and Fou Infur=attîc.. 32 LAIISDOWINE STREET
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riDOU1T & MAYBEE, iepo 2.58ON.
Foretto Nembers of Charterd lustitut,

0! pettit Agents, jbzlàmd.

0000E...
Ssflit friGtion GutGh Phc

and Gut ouDinu.
SocGil Dunamo and Motor

flia Glass Iianggrâ, FIcor
~stands,h!oillng10Bear*

Pricts and Information on Applicatio..

000CE WOODSPLIT PULLEY
COMPANY

Offie,' 74 York St. - TORONTO

ELECRICL EGINEERS
Nço.gChnoie t

Prcd. Thontion, late cblef elec- ý
trician of tbe Royal
Electric Cao ~

s
Electricai Supplies

ofnll Descriptions.

compiete Planlta Instalied ...
o-.-AATURES RE-WOUND

Ro)oynl T11l Arc a Speci.%lîy
Dynamos and Motort Repaired

oise OL...

SLAP\PS
and our other

ELECTRICAL SUPPLIES
Miderloti

6 1. St. Sulpice St. 0*1
8cGo*

MONTREAL

The Packard Electric Go., Liniited
MbAIZERS OF

Lamp PS d Transformers
SOLE AGENTS FOR ....

Ssheeffer Recordinr \Vatt Meters

ST. CATHARINES, ONT.

When corresponding wvith advertisers
please mention this journal.

TiWIf1KSfLbDRBD GO,.IRio
AECHANICAL, CIVIL AND....

SANITÂRY ENGINEERS
Steam Powver, Heating and Ventilating,
and Sewa.ge Disposai Plants a Specialty

Goiloral Gontra6tors

N..

Sole Mdanufacturera for Canadla of the

IMPROVED JONES' UNDER-FEED MEOHANIGAL STOKER # ' %O'McOnE NqATs;
Write for Catalogrue

OffiCes: 511-512 BOARD 0F TRADE BUILDING, - TORONTO, ONTARIO

Pleas. mention them CANADIAN ELECTRICAL NEWS whe.n corresDondinir with Advertisers
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TELEFHONES

TIELEPFIONE
SWITCH-BOARDS

THE OTTAWA POROBLAIN & CARBON 00., Liinitod.
MANUI.ACTURERS OF

OTTAWA,
OINT.. .

arbon oints for ail kinds of Arc Lamps, including coredC arbon P ointbris nd solid carbon for incandescent circuitý'&

otIor Brushes and Specialtiesiv Oarbon for Telegraph, Teleph
and Electrie Light Supplies.

RLàL. 000D8 u

ini orcelain Insulators, Cleats, Door Knobs,
)ne and ail kinds of Pressed Porcelain fài

Electrical and Hardware Lines. .
1RfNTEED TO C31VE amTisffrPrioTN

0A.

___ 'I'D
TORmONTO

!22 PROHT STREET ERSTs«
2Wdephotse 17.. THE Jai 0. MCLAREN -BELTINO 00. 6TL

IILOANIZED FIBRE CO. ETBX IIE 173.

SOLE MANUFACTURERS OF BR D V L A IE IR
.1» Sh eie8 e, RodI., StIck8 aizd .9pecial shlulpCs to or . ColorRd Zc n ry

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING IMATERIAL 0F TEE WORLD.
FaGtoru: WILMINGTON, DEL. OfUiGE: 14 DEY 8T., NEIW YORKi

i. - -

~5 isnhmWoti

749 Craig St,
,TUS and MNIEl
ï INSTRUMENTS T

I

~CT1RIG1U. NEWS'e3tmcî,i

G. W. HfNDEFR8ONi'
Contracto r and Manufacturer
Electrical Supplies ...

ELECTRICAL CONSTRUCTION
Street Railway Car Fittings, &c.

44 B13exirwy St. - MVJONwRIEÀLâ


