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W. A., JOMNSON ELECTRIC GO,
CONTRACTING ENGINEERS 34 York Street, TORONTO, CANADA

Ujiited Elertfr Uiqprovenieit Go.'s Slow Speed ftlterqators
STRE ONLY SUCCESSPUL SINGLE PHASE ?dOTOR..FOR SINGLE TWO AM4D THREE PHASE POUER AMD L!GHT 14TIIE ONLY SUCCESSPUL ALTERNATING ARC SYSTErd

TIEE ONLY SUCCESS1>UL INCANDESCENT ARC LAMP

Walker Marqbfactiiqg Go.'s fRaliroad Gerierators aqd Nlotors
Avis mr ng Raild SJoi .oo .+ WE C01NTRACT FOR COMPLUTE EQUIPMENT

YULOANIZED FIBRE col STBJSID 83

SOLE MANUFACTURERS 0F HARD VULOANIZE» FIBRE
In Sheeet, Tesc, Rods, .%tieks- anid spccial sh<qes to oeder. Goloi*$, Mcdi, Bflack and Grey.

SENt) FOR CA*rALOC.IUE AND! PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.
FaGloru: WILMINiIOl, DEL. OffiGF:14 DEY 8., NEw YoRKç.

WVE I AKE A Sl'>E-CI-l'' OF

ARC LAIMP

S cries, Alternating -and Direct Current
I ncandescent Circuiits -,m

Wil.t. Slii- ,î IXMI' ON .APPRO'A. PRICES FROM $1 2 1-0 $25Lw

WVRITE FOR I'ARTICUI.ARS

TME TR4OIMPSON ELECTRIC GO.
HA TElo OnI), ON2I JUO

41 Manufacturers ail kinds Electrical Apparatus-- -i.
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MONTRERL INSULATED WIAE. WORK$1

i. ROSSI SON & CG.
UIANUVArtUIJkHs 00V

INSULATED
ELECTRIO WIRES

Awl D'ires for Atiatuecatit,
Offices, MafiDtiet at<

FAerouv: 41% Wi'lLLIANt ST.,

-MONTREAL.
Orders solicitîcd andI cirefully cxcîtcd.

E. CARt~ BREîrifiur
CONSUU rI NG

ELE-CTRICAL ENGINEER
i.mdu.ite en Electrkal EnSigeredng set Johns

llnpcins Univrrsify. Iainor
....... 4dereaa:gg ILYX ON.

Deste-AtU the. afrrE.., a/ COMP1E7ENT F-
aIKErnS ô61" riasies. mu oCbtu

aobev. ieèttelUgfent cisaq telablfr
"e»b applggte te

CAKADIAN ASSO3CIATION
8TATIONARY ENCINEERS.

J. J. YOnKc. Proideni. I3owni of Trnde Bluild.
ing. Montrcal.

É% W«&IIy Jo:urnal farnelnoa'

V.. recognird medium for adirmisu.
meut& for 'TendcWs

If Yeu want to
SELL
ANYTHING

to tbe wholesale and retail hard-
ware merchaiits and raanufac-
turers

ANYWH ERE
ln Canada, you ma meach them
through theICANADIAN HARDWARE MERCHAUT

J. B. %McLEAlN, CO., LTw.

ic FRo\-r Sir. L. TOEZOeer.

RUCaraL F. PaIILLIa.s Pmdeng. JOUX CASImoLL, Sec. and TIC

~UGNEFe PHILUPS '[ETIA 11 ¶OK
%4~~ MAN UVAcruswk.% OF

ELEOTRIO LICHT WIRE,
Ngagnet Wire, Offce and Annunolator Wire,

Igubber Covered Wire, Lead Encased WIre.

TELEPHONE ANO INCANDESCENT COROS.

fflRifiDiY OfiBLE8
RAILWAY FEEDER AND TROLLËY WIRE

OFFICE AN4D FACToIRY:
New York Office: 10 Coriandt Sticet.
Prouldenco R. I.: American Electrical Work8. M onitréal, Gaînada.

The Beardmoro Bolting Cou
<Formcerly Tur F. E. DIXON iEI.TINr, CO.)

i.I4MJFACYUUIk.% or

LEATHER BELTINO0
&Umm
39 FRONT STREET EA ST, TOROA!TO.

Headqua.rters for Electrie and Dynamo Belting.

REQUIRIE NO BRICKWaORK
AND GIVE TISE

E{ig1iest Po1ssible Zoonomy

WM. McKRw, sealorh, ont., Travelinc figei

014aeO mention the CANADIAN ELEC1'RICAL NEWS whOYI corm9ponr(In#g with Adv.emr,

CANADIAN ELIECTrICAIà tiEWS Marcli. IS95



CRA'4RDIP4N BEECTRICA, NEWS

PAT E NTS POUU ?
UtLKCTitlCAI. IN*1NVTX1<b-*

Ris.,t- r bit ,îrm.~ ~ 6t

FIRSTBROOK BROS.
Icinag St. Ies, - TORONTO>.

CAIPVR'SSIS -fRM

JOHN J. CARTSHORE 'eP-'tt s

Imnporter and Deaier in

New and Second-Hand. Ali sections.
Oid Materi Bought and Sold.

1G.W. 0

Pabtent Blct ric Goligs
Bronze Pu.qlîes

THE GALVANIC BAITERY WORKS
145Welingon t.West, TORONTO.

Int-ase. nirntion the .,:auA. E'tstn

correl>onding whtli Atvert:swe.

A@ Es C. INCANDESCEtêT LAMPS
BAte and tnsulated Wiles. Rubber Goods, Blectrical Supplies

and Railway Equtpments, lnstiuments, Dynamnos
....and Mogls ..a

MUNDERLOII & CO., MONTRERL

G.C.ROBB CHIEFEtlGINEER
A.FRASER SEC.TRrs HEAD OFFICE TORONTO

LAM PS.
g o You EVER USE INCANDESCENT LAMPS?

If soi (10 you knowv whaî a good
dao--- Lamp is? \,Xrec an give yOu -«O

I-aîps at ai prices. and have m
the best Laînp made in ii di

de-_ %vorld; 1namc1lyý the gnie-
EDIS\VAN," ili ans' candie -

power, froin onc to îwvo 01hon-
11111lb- sand ; to fit anv base. l)on't «M

bus' lamps tuntil vou get our
quotations.

4111 Frosted Lanips - Colored Lanps - Mogul Lanhps

SEND US TUÂT RUSH ORDER.

JOR4N FORMYAN
agt 650 Craig Street, - MONTREAL .

Edison & Swan Usttd e4 Hic Co..
aAtaid Hunga.rtan Incandescent l.arnp Co. -1111

Do not fail to wrlte for Prices and
Quotations on ail ktnds of Electri-
cal Supplies.........-

-- W

dipoe

4111 Rosettes, Wall Plugs.
4111- Switches, Brackets, Etc.

do 1 lave you trkdt the 1.R.G. 1. Wire? W~'C giaic mir
<ctg) haven a igher anuî.snll.I ILc"sIlîct

than -Iny 'utl in Canada.

411- Wr-tc for Pricsa On &Il Supplies rtquIred. -111
dow- Seztd us that rush" mtde. m

410-e

451- JORAN FORM1AN -«
411m-650 Cralg Street. - MONTREAL

doigt-41101mi-
dmb-- Ci, .n.il 1cIKc~ît I ,.l ;t t l'm a-1111

411111

Ploaso mentions the CANADIAN ELECTRICAL NEWS whon corrospondlir with Advortlsors

Marc),. î88q)

fR.%I)K MARN.



GANADIAN' EIJECTRICALi N~EWS

KAY ELECTRIC IJORKS
No. 255 James Street N., HAHILTON, ONT.

DYNMOS MOTORS
Flclds ent Lixfl( I g F rolni Il K.1' to 50 IL. K'

Electro Piating Machines and General Electricai Appliances
Special attention to Mill and Factory Lighting

Iis no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON AND PORCELAIN GO.
.... can furnlsh thom eau alt-oanymn tho»worl d. as thoy are. ..

Carbon Points for ail Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE LUNES.

i>Ieasr iwn-lti in the NIET ICA.- N v -s whe corresponding wvitli Adverusers.

NORTHEY MFC. GO@ * TORONTo ....

ru MPS
-~Foi. G<>~lJVuteer sup>,lg,

- <nid LFire 1>r<teetioit.
BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES 2-

COND'ENZsEsl, ]ETC.

HIGH GLASS PUMPINO ENGINES
FOR HJGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

TrHE JONES & MOORE ELEOTRIOG 00.
T elephne 10* 

%I.%%t;FACTURF. 
<>v

QŽ§JNfMO3 + M.QIQ18 ç SUFLIES
rlcf--r Pricoz Àmm 4 York Street, TORONTO

F1NIý
M "

E LFC

"c oe
e.

Street Cars
. .. . OUR SPECIAL'li . . .

We -lso manufaicture 1-torse and Trail Cars
of every description.

PAGGERSON & CORBIN.......81. OAT1AlINES, ONT.

f2LECTRICAL SUPPLIES,
- Get our prices before buying
7M Repairs made quickly and at ressonable

anld Fittitigs generally

prices.

TOROTO EECTRCAL ORKS33, 35, 37 ADELAIDE STREET WEST, TORONTO

.%Intctl. legs

IrORONTO ELECTRICAL WORKS
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THE DODGE PATENT SPLIT FRICTION CLUTCH AND
CUT-OFF COIJPLING.

TIhutîît y or friction clîticî puticys for power t~n.ii~<i

lias becn fîîlly deii>oistratcd by lontg aundî connaîîitssns it, î
their atilantages oves lte bell destroying -îtfer .1re s0 utiliserî
nuîs a'nd obvinus tllait ouse nonders wliy ticir .îlmc.dy etctensive
tise s nt uttiversal. 1Esc,>i in the mialter of first casttilt <oitc h
equitptî>ent is ot grc.Ltly 1i1 cxcebS Of Chtat Of îî>Vlî --sud 1aie 1pari
lcys, nhcoe nIe extra ptillevs andI dutble wîIVIlis net<ess.tr> for Ile
drivers arc considercîl.
Il>. placing the chîticît pui11
le>' tipitît ire clr'oing slîaft,
te belis and ail the
atiilar slîaft iig coi>.
îîecîed or controlled b>y
rte chlt ire alvisont u
of aoction, s:osiîtg helling.
pinver, oil and d.tnger
fioi floit ica riigs andi
l>:illeys. Aioniigsî tire

esui:tis ire inet s ltli

I odge Spîlit (ltticiî, allait-
oîhîcttîîcd b> tlle idgc

salade for Sse cas a ciii-
off coullng, tir tîîay lie
iisecI iii c<til>ct ion %villa
pîilceys, prars, sprackcîs,
rope sîteaves, friction or
hoastiog druiîs, anîl vari.
ous other powetr connoce'lo.; Cu
lionS,. lis sintpliity as

teadîly appreciated b>' îî>cçianics who hiave et er hti ns cx
perience ritit citîtches oni more or less con> jltcatc<l îîcclîanisîîî
and those liaving -a large ntttnber anti sarieiy of parts.

'I'he friction dise a ismac of iron %villa perforations thlîcn,
titrotigl ilih hardwvoon friction blocks are fasîcncd, prestnting
two surfacees of end grain for frictional contact. 'Isis disc is :a

part of the extencied sîceve or pur-
lion of the cluîch connectcd to tire
pulley, or nvli.iever driv':tg :îpplo.
ances tnay be tîscd, and ruos loose
on lite sltafî niiere the cluteit is

lneated at lite driven en<i of the
transm>ission. *ite friction conoc.
tien is nmade ilirougli lwo finishcd
cast iron plates, ote of svhiclt os

keyed to the sl>aft, aînud suich are
ithrown in contact %vitl tire %vooî

filledi dise by throving on a sliding
collar which work's lote on tloe

Ci TCS osý;rocbRT Vtixt- sîtaft, îtiough Ilte ilîrusi of the col.
C' 'i<i ~SO'<0C.RT550150. aractuating tue totgî levers %wiich

oapeîrtte four cir.wbolts, forcing the friction plates 10 contact
wttlite friction disc-this cnnoction oapcralung tite pulle>' or
lransmission whetl on conforîitîîy nith lite inoving sitt. One
or the matin difficutilis existing in tlt vartous styles of clutches
is the lack of cîcatrance bctwecn the friction dlise andi plates.,
ts trouîble îs entîrcly obviated on Ille I)odge clutch, tire cîcar-

aîîç e livi~ng laîrge .indt instant .iîefilis. «a( tuai cdi b> t>'»> crîil t aill
.sîîritlgs wvlii %epatatt' tire lintes h jî'kly saison a0'i aim 1

iti>>ciltii it Ille slitilig collar. l''v lcvcr, arc luset %%gala foii
polints afr contact On tilt laltes, ie bîriîg il-) lonse Or mitîmîns:
jouis ;tilt levers arc salade sol id Ini une plc aigri Iha.ve (..rtcftill y
IiniNlitc fuilçruit poinits on tilt' otîter <il luitsc' fract ion plait.

*Itei I )oîtie \Vood Spiti l'ail le% Co., .î îî;îrca iaing tlt i rai e (le
limti. for aî simphle, (qî1Iic artin hi tlii>1, u tlt .111 j)oýsbIe pîointîs

<if.iî.îî .> oiîsadcred, lia1s ciîror Ic l le ý.;lIé Our be;>.L
able fc.îtilîc ;as bi.ing olie
of lic iiîîî>t Impiortant
-ard îiiks of apilrecia.
troit b>' consumters. Tlhe
ailvatitagcs Iin a sîtlit
cltîtie arc n o.nifa)lîl, i bey

arc casier anI quicker ta
.'djîit la sii.ih Or rc'Iîir,
anîd cfl'cî (Jtuste to saviitg
in tintu ;ard l:îbîr. Notre
tif thie Iiîtftiiig tr oilier
teiliitiîtitn lierai bc (lis.
tirlîcî in îil:îciig Ille

ftcluîîil It poi il. ~>*î
tlits pointî is fîîlly initder-

- stou< .-lard :îlîreci sied nve
lîsek a assure raîid

chiatnge final%1 til- itld tiglit
-arîd loose litffley îdcas tg)

e tueuISC of tire split elîtcî
as foriiterly salade, as, well

%%airsm sifa~ilE< as tilte t roubîle and t.
vense inv.lole ti puttling

on solici îlutclics aliat lias kejit iîny savaisîîifac ttirers froit ni.aknIz
tite chIanges long ago. Tii < lut( hi s put an tire min l'c ket about
the saie price as Ily omiscs firsi -t laîs% i liait i, Iuit ira% ing tîte

spt fecatu rc ta ils redit. Thle I ocige sîllt lui» b) IN pîrîî îl.orly
adapted to ser% ag e m gali
ge.ir, sproek'eis and
other connîectionts. and

lite oly ricessar>' .

feattires oîf abus'e a11ppli-
ances over the regular .. ~.-

gods is îlac Large bouec ............
ncessary tes fit tire ex-

sîceve as sepatrale (on>
tie friction <list. and

may bc casily tictac lied
for repairs nvilthoul t :aî'

of the cluiclt meehlia-n-
îsm. For or.linary ser-
vice the siceve i, lineil
n'iîl gentiane babhîî

pression giase Clips tu insitrc conlîîîauî efficient lutlricatian
TIhe îîulley is clamîped ovc te sîceve ani kcyedi scîîrely. An
tillprcoveinent of vrry gre.at practical sinpostance os tire patcnt
ed scparabit or detag fiable hîîb, whîcih bears in harc cîtie tire

N.3.
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%.alle relation iliat th lici iige andl Pi lion lxish lac-ts ln flic
ptulliet. i i criailes the inanifactturrs i ctir>' finislicd ci îitrlacs,
iii sit-k Ici lic fia rnisiti wit hub-,la as oi dcrcd aisti f'ront tstock
tir I tci sîth il eiay o nly am ve% ;î(c iur%. Il aista enables thli
own er tua k-ccî a ( Iltîli (1n liantd, an au-Il tilit eslcaise oif a1 lieC

fiitaac it in a siiafi (if difféerent suc oir as a catI off cotalling, as
lit iaaaly deiec.

Maîîy puaienas liave c en saken oaît (,rn tilt siciai fcaîaires, andi
if thli nuiaicroul, fatvorable csi es fai i ticclaaics anti cuig i

neers goi for aaaythaing %tc (tel salc lia pirc<icting a large dicîaand

(tir thlc )aîclgc pat iîlt ctai cli. N'cIail> sliiftaaig devices are
sîito" n tiate is adjaîstedti tlîc ilocr >tantis aased for shift saap-

putand atiotiier a lin gearcal aîp:uitas aiotinted i ndeclint'

cii i att taperat a ag t lai uiag la a rock aand paiin.
'T'he coaaaiaty assute a hi:tntkraaac catalouaîe cos'cring a lacir

anrd;iti% aitî re iîc'clto ail saine frire in aaay one iter-
etcd. Addîieb, 1 )qitîge- Wood Splat l'alle>' Co., 68 King Street
Wvcst, 'T'oronto

THE AMERICAN STREET RAILWAY ASSOCIATION.
'l'a1t. IEsctltie Ct'titiittre tif tîte Ainerican StreetRalv

A%!sori.itaoaî belli aaîmttngb on te 27tlî and Stli of l"cbau.ry, a'i
uic Windsair I aicl oatrceal, ta, arrange for tue jarelimanaries
of thacar nm'ma anotial coanvenaiaon, stbach wall saakc place in <bat

caî', on tut' i ;tl antd aSta (if Ot ttbcr nexi, ioclasascl>'. TIaerc
tt-crr ;iremmnt ralsss ic Iiiat, l>rcsitcnt, Atlanta, (;a.; \V.
\Vuîitla lirait, ast \'tce-' lresttcnt, St. joseph. 'iMo.; 1). G. lianai'

loit, SaI .aias. M1 ta t a tam ile C7. Cuaintghlati, M ontreal, Qtac.
'tnd WV. J. R tclittîot, Be'ca "'ratr .hrooklynî, N. Y.

'l'île clîtef femttae af il te cotlvrntio tm! %%la ant exhib;tion ni
tue d!iffcrent clcctrial apfîlaiances tsd an opaiatng %-.1 ciectrac
railway. Negotia-iouns aie aioat an progacss tu admt lte e',Uîbats
coaaîngz fronat the Siatrs toto Canatda fret of tîtat>' a1 pîravlcre

icli mail no doulît Uc accordeti, as "'as dotic for Ille electrical
exibhittion lielal s<iî tiarce >-ears ago tn'a Iccntrc;tl.

At thte fast aniatal t'onvention belli tai Atlanta ilcre "etc a ao
ailegaites liresent. but Ille otamaber îlîat mt-ii attend the alext con-
vaentin tt-ll titi dotabt Uc incrraseai. and eclîpse a'l otiier con-

a eîîîaoaîs tif tic Association prcs'aously lield.

ELECTRICITY AND ECONOMY.
Tim natuia of electriaa generalton anti dy'namao workaîag as

such that onl> stafficient amounit of cairrent requarcd to, do the
%rorl, an as tased, sn ats econosny as at once obs'anus. la factoraes
ti-ere the machinerv as %vorkang antermattangl>', ant i Iable ta
grent fluctuation, the ccooonîy nf dras'ing b>' cectcîacy as es'cn

Mioart aaîaakrd, as the clet trac carrcnt can lie swtchîed on or off
waith thie gr.ateit case aad r.tilt>', after salaich caossed beits and
fast and Itose puîlic>'s appeair a heavy a'nd clumsy, ot t10 sa'

aanscaeotit,, iîctiîod ri talizang î)oater.- Ma.ntalacturtes Gazette.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Noie. - te ennht,,oîAswaîeaeu.e u fotarttel .o.mAlier

for istitlmiio,,,) trn ahi. i 1ie ,tmteti oto lat, than the zu, ci tach tmmti,.

IISMILIIi S.(iUN NO. 2.

.'m r ~,a. "-' ar atheî Serre;aivs, avilae!s Oi iaitttlile niai îaiiy
ncw taîcatbers irc lcitag rccit ca main0 (lie .îba c A~ssociation. hue
orgaaiization ks otiacravmse aliaakiag progress. 'l'lie oîîeîî ilacCtilagNs
airc binag conu intact!, andt arc îaroa'i g toosi bcaet'aac.-l t0 tlie
niaeaabers. At tiîc lait of thtese meetings lirta. Ilaice gave anr an.

ttitave taik on 1Eleet ririty, toaicling tipaon imlai pitvi tia
'tli~h cgaacrslaviigcîcîieîlaat rc~aic o c amaiiT.he'a

Associat ion is about to sct about ic arrangeaiteots for tiic annaa
ulanner.

BELL TELEPHONE COMPANY.
At thei ainal ameeting of til labovc comtiaan, fieldi on l"cb.

2,'tl, reports -saovcdtl lat tlic gross rcventae for tue year crosseti
a maaillion, beilag $1,012,839, as a-gatiss, for 181,3, $961,174, an an
rc'abco $i51,6,65. Thle working expcnses ftor 1894 anaounitcd to
$729~,61 a, aia against, for 1893, $724,791,- a-ul icreasc Of $4,820.
Thli net men cue for 1894 was $283,227, as agaiaast, in s89)3,

$236,383, .t11 incasc of $46,844. A dsitlcnl tif 8 licr cent. scas

paid -and $5o.oloo adtled to tilt contiangenit accouaru, %%hilc fao,698
'cas îilace<i to the crcthat of reveanue accotant. 'l'lie comanty's
assets oiver li.abiiities arc given at 19213,429. 'lle oid board of
directors, w-as rc-clcctcd as followvs . Niessrs. C. F". Sisc, presi-
(lent , G. W. 'loss, vice-presidcait , \V. Il. Forbcs, lion J. R.
'i'libaatcaa, JoUai E. litatsoti, Robert Archevr, Robert Nl.tck.y,

\î.R. Driver, Iliti'li l>aton.
At a sp.-cial ncecting ni sharcliolders st %vas aanaainnasly de-

ctded to float $6oo,ooo wvortli of 5 per cent. bontds, redecaitable an

30 vcars, tue mioncy raimietl b0c expcodctl in tlte crcction of a1
nts buiilding i Montrent anal for other purposcs.

INJURY TO BOILERS BY GREASE.

It lias oftcn becai olîscrvct tli.-t saaaall quantitics of grease
in comiiî'natioa st-lti dcposits lcad to boalcia .ccidents. 'T'his
cetîîîotatd gcls deposited on he pîlates, and! the iiost svirolent
wvatcr circulation i> sonietimeis insufficient to retiite it. 'T'he
plates, in coaisequence, gel os'erlicated anacdauents rr§aalt. 'Tle
int rodtuction of g rcase insirle tic l>ailer ,li4utitl b as'oarlet, es'
tîcciail>' ttliert tic wtt'er froa the condcanser 'is tascd fuir fcetliag

the brider, by the use of a suffaciently large fetl-%;tcer filier.
'rlac Bierlin B!oitcr Inspectien Society la'd tUe follua'ting, case
bioliglit under ls notice 'lwo single fltaed boilers, 4 feci S
inchrs ,latîecr, z3 ficet Ion'-_ fates 18 10 22 inclacs dianit.ter, lires'
salie 12 altlll)Spliecs, stere uscd tr gencrate steatai for a a5
haorse-power cagine %with surface condenser. 'T'he ins!taillation
liat on!>' bhen i work, %ince Jail>, 1893. A considerable por.
tina Of uIl flue of tile left boiler Uiad collapscd. This could not
bc alta ibu-eal to shortncss of wvatcr. On exaininatioli i %-as

foaaind thai naati> ail os'er tUe hoiler a fittv hrowii slinie lîad
heen alcpositcd. ttli, being placcd on a rcd-hnt iron, burst
aoto fltîîîe. 'rThe fced watcr ptitup got ils 'vater frowa a large
tpcn tarîk riser wshici a simaili lter ttas placcd. The cecdenscd
waîetr tsas 1er! to thais Clter in order to have tUe grease rcmovcd.
Unfortun-.tc!y, the arrangements wvere: so bati that a considea'
able portion of tL~e grease foaand its wav bno the boiler. A
sailiar case %v'as recorded by MI. Abel i the last ieeting of the

Markisch Society' for Testing and Inspecting Steain Iloilers.
roua boilcrs, thc feed 's'ater of "'hici %vas hcatcd by the exL.aist
sicana frona a Westinghouase engine. aiter bcing in tise abolit six
%vecks, %vertc 50 damaged that one boiler had to bc conapietely

rcaï-os'et; tUe other threc hiati to recebve extensive repairs. An
emamination showved thst the flues wcre cos'ered with a deposit

of faitty slimie. An analysis of ihis shiowed that about 52 per

cent. ofi h consisîcd of minerai oiis anti paraffine, anti 27 per cent.
of aninmal fat. Il is strong>' advisedi, therefore, thaî feeti water
sUai! always bc filtereci so as t0 remove any oils or grease.-
Scientific American.

Il secims probable that an agirmirit wali bhorti> bc reacheti bettacen
the Londton Strect R.tilw.%> Co. anaI ie City Counicil of Lontdon, uruder
which the precscnit stacet raalwa> systcm will bc transfornicd ioto an
cecit-id syetran.
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M~rch, î8q~ C~r'4ADiAN EhECT~iCRh r.JEW~
0MASR190TER 8KETO-.

K. J. DUNSTAN.
10sau.Ni DRt(S 0iiAN02II ittit. t tt.EtiliN*<0

'rt l eilo of lte tcic;iitonc is luit)iger anr obct of ciiriosity
wvitt the peopîle oif Canada~. We htave cainc 10 accetît il as a
convettience oif incdent life ii il canîtot lic clone wititoul. flot
wvit of thc ien uvlio sverc ;tssuoiated <vitit titis greal inventioni
in ils cariier days, andt ta wiasc eterprisi', buisiness skill, and
back o! ltai, inventtive gentub, paîîeîîîly excrciscd, we enjoy titis
systin of Commnitîitcationt to.day ?

MNr. K. J. >urnsîati, viinse poartrait is lîcre presented 10

iitEC'rRICAt. lNFs readers, <lacs not naake any claires ta being
tlt invetitor of tite teicoitie, but tcss ien in Canauda hiavc bet
more itiîiaîtiy assaciîîeu tvit uts pragress. 0filns, il IiiaLy bc
saîd, thiie wc<vs tn ail te siart of the teiteine in Canada andI
uts grown u) %ville the business, by titis meitis pîussesing ;tni
intittîtte relatiottshili <vîith telepiini atffairs.

M r. I>înstaîî %vas bors% in Ii iîîîîîlon, Mitere tue firsl teieîîione
cxcliange iii the Diîînian htall an existence. In fact, before the
telepiaîte itraper WaIsknawn, tie w.îs assortîc%l îits M r. Baker,
wiia liad t stabiisicd ii fliltn o ta vas knawn as, the Dis-
trict Telegrapli cai., eipioving a systin of signalitig, wiiich
precedei lte bitht oflthe teteplîntie. Wl'ien l>rofessar Alesan-
der Graiato hieu braigit lits expertients la a successful issur,
and tue Bell Tetepîtone <vas evoivci inoa
.a reaiity, M r. i)însîan becaîtie managera of _______

the iHailton iîr.nci. Titis sv.ts in the
Year î8y8. Duringltheyears titî lie %s'as in
charge of tue i-aiiltan office lie alsa -4 -

travelled cansiuierabiy tiiroitgiout tlt '

prov'ince, cngaging in the vvark nof nspc.
lin, anui atiersvise proiiîaling tue graîvth
nflie Bell telicîiae. In tSqt Mr. liî- *

stans reîiovecu tai Toronto, bccoiîitng mîari-
ager of the exciizes~ in lthe Qiiecî City. -

When anc :4oes back te) IS78, a short *

perioci in lte grawlh of any gru-al itis'en.i
lion, anud cantrasîs tiiese iîcgunnings un
tetepbot'ic iiisîory witii tie condtitionîs
cxisîiig to-day sutite idea is realiied (if
itos quickîy, iii iate >'ears esîteciail>', lthe
peaple hiavc icarnici 10 aîiprctaie lthe i-.j c

lthe' foughit siîY afit :il ftrst, and in Qitasca
and St. John, N. Ji., where lte tetepltone Sî .J

tù.da>' ts as greal a nccessity as aîîy.
ohere cisc, il <vas alinst imîpossible in lte eariy ycars of tie
business to gel te people of tiiese cihies tai evidence any prachi-
ca-l appreciation of Mr. Belils inventioni. 'The first canvass in
Ott-tva <vas a conîpi.te failure anîl no sîibscribcrs couid be
secured. A two wecks' cans'ass in St. Johin resulted in te
enroiiing of ane subscriber. Tiiese cities îa.uiay havse weil
equipped exch:îngcs, -.nd in business and domestic circles te
Heito of tue 'phone is fansuttar to ail clases of people.

Tue grosvth of tue Toronto excliange is natîtraiiy a mîtîer af
satisfaction ta NIr. Dunstan. Titere are to-day in this ciîy 4,5oo
îeicphones, distributcd anîong btouses and livsaIe residences.
Soule of lte defecîs thita were <vorrisottie to0 sîtbscribcrs a fews
yetars ago, have been almost eaîircly aboiishcd, oîwns; ta thte
dcgree af perfection attained in the construction departments of
te work. The Trnta systeni is neariy aitogetites svnrked by
metailie circuits, and to a greater extent titan is thte case in any
alter ciîy in Caîtada. A harger proportion of underglaund svork
exisîs in Toronto titan in any city ai lite sanie suze in Amneric.
It is <hficîtit to imagine the iteadquarters of any excitange toi be
nmore coifoitably anti complttly appointed titan is thte caise <vitit
tite Toronto excitange, in tite neis' building on Teitiperance St.
It hadl been itoped that the nesv svvitcit board, in course of con-
struction for the excitange ssoîîld uhs-e been cotnplcled before
titis date, wlîen thte Couire business %vouid bc conducied under
te roof of te nesv building. Witbin probabiy îss'o montits aI
the oulsude thts end is likeiy ta bc aîîained. Titis ssvitch board,
MIr. Dunstan claims, wiii be te largest installation board in the

%%-aride anui wîilI posscss rnany new and <'aitîable rcatîîrcs. TlIrec
litindrci persans are enîiîtaycd in the Toronto cxclîangc.

ro NI r. i)unstan, tuie gcncrai growtt of te tetepitnnc busiiîebb,
througiout the entire D>ominion, is a mailtler of keen intcrest.
Sorne figures on titis po;nt wvill ttc tntcrcsting. On1 31t
Dec., 8894 titere wCTC 350 tclepltonc excitanges ii Canada using
Bell instruments. *lThesc serc rcprcscnted bY 32,485 stthscrh*
crs, distribtteit as foltowvs :lBusinîess pilaces, 21,733 ;rcsîltttc$,
t o,62 t ; ptulic pay stations, 1 31 an ;%in i addit inn 528 pîriî'ate
lune sttbscrtbc's. For titis service 34,595 ""les Of %vire is in tise
oit over 300,000 Pilles, bcsudecs undergrouînd conîduits and bouse
top) f'i.ititres.

Att intetesting dcvciapmneîîî in the use, of the teleptîne, anud
titis is been largeiy withtn the past fe<v cears, is the luong dis-
tance fine. I n t877 it %vas quîite à novclt y witen a lunt %sas
placcul betwecn the rcsidenccs oif Messrs. Blaker an«I Cary, oif
H ailton. *I'len, lt.rully i>rafcssor Bell Iionself uutked (ousard
t0 the tissue w'lens conversaion îroalc be carocîf an cihou>' bc
twecn points Up) to 7o0 mtiles aplart. \'et %s iti tilt pabt dec tilt
long distance tetephriinng lias devetaped t titis extctit, and is
growuing muîsi r.'iuty, rendet ing il saniescliat clificuit ta) say
«bhat successes tîay vet lic scared on titis departîtient <if tue
sork. NIr. Neilsoît, of tue *loraiito exctiange, îiiinls tucre is
nn cdotbt as tri tue 1îassibility nf buiîldinîg tneo lisat <sotib ssork
say froin Qucbcc ta Sarnia the ani>' question ks wiieîicr %vires
of tiat length in Caniada wetitd jîay. *'There is Xnodtc lesuin ta
beieve that tinîte wsiii suive sattisfatcînrity ltha qutestioni. A great
utifficuit y in tue car>' uays Of long distanice teiepliting <vas tite

continuai pîrescrire of indtuctioni, naking
conversationt; diflicîtit. 't'Itis trouble,
iiowc:ver, iîas lîccî <ite sutccessfîîliy over

couic by the aiost genctai use to*uiay af
~ îîîetaiuc circuits ait coppîcr %vire. Thbe

lonîg distance telelitate <if the Bll Tele-
pisine Co. of Can:uda aMont compisesC
t 3,091g ttites tif vire On i,361t tiles ofI.I~ potes, aîîd gises te tmenus af verbal
commnictuion bctvveen tue suiiscriters
tri 1 tueur 300 différent e'ccianges, -naltt tiu
tri. 1 262! niter places, <viiere tiîcv have no

'q excianges tait nniv toIt offices. Tlhe
grea-t conveîîience ît k! ta telepione sub-
scribcrs ta lît ale tai coititîtcate 'sitit
suliscribers iii otiter tn tîss, wltat il ite.lns
in a business wa>', ani soriaiiy, scarccly

~ ~ îeeds sa) intich s siggebtion ta a peole
~~ s%%ho have beeti sa quîick ta) apiireci.îcto int

general way> te benefits of a teleptonu,
DuasT.s5.service in Ilîcir own comin'niîtes.

NIr. l)înstan ks ot the mans ta assumîe
any 1irge sitare nît credit for tue sviuiesîreaul growth af tîte Ileu
teiepizone systcîtt in Canada. [le, o(cotîrse, ks picaseci %vith s
success in tile exciiange, dircctly <ioder lits% aus il sui i siont, atic
il wouid lie a sti ange tng if lie diii nat teed a vcr>' vital interest
in its gencral pitogresse wating as lie fia.s been able ta do us
groirti flotus year ta year since ils first iî.îrt in 1878 ii tue cîîy
of Htamilton.

In ecrytiîing that pertains ta etecîrical mtiers the stibject 0f
aur sketch t:tkcs aa intelligent inîcresî. lie lias been an aîctive
memiier of tite Cana<iîan Electricai Assnciation sincè lts coin-
tacocement, and ai lte nmeeting in Mnittreil in Sept. of j894 tilt
Iiighesî gifi i0 possession of tue Associationt w.îs conferîcl uison
Itin whiensh it as ciected president. Active andl energelic in
any wvork lie undertakes, ani possessed of a icasîtite of ge.niaioty
and courtcsy tiet is 001 comntn ta ail men, lit nakes ani
excellent execultive head of ane of lthe rnSt impoirtanit caminer-
ci and scientific organizations offlie Don'ion.

M. Armagnit notes the varinus metitods for ciectricaiiy
igniiing gas in gas eligines, andi poitîs ouI tlt defects anI
reinedies. lie piisotltIUccneloî siîI dîtc î
having cannecting tue fraine.ofîthe enigine with brtui tue îîrimary
and secanciary of an inuduction coul, is oiat tile test, rind ofien
bettes- resitits are obtaiierd if titere is n connertiton ictwern the
twn COUS aiso, that %ville -i reversai af lthe conection of lthe lIwo
poies of one of te couls, witca -s caomon return vvitc is used,
the sparks may becatie grealer or icss.
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OUR OOVERN?4£NT TELEGRAPHS -THEIR SCOPE AND
AND SPECIAL FUNGTIOI4S.

I"lo.m taille Io foss1e, il iîazy be rounid, refetence ex maiaie altit
incite or lestJ particulartîv 11 flite (,îivertti .ien *leicgra11îlt Service

aiip e)tssartilî l. dcaiuig .ui ke wit h tlie coioeizaî tan and interna i
developinent af flie country, anîd withitlt co.îst navigation «ad
our emariec intel es in gener; ictu imiicationi beitig tiîereby

cnte>d tiat flic <;iverraneit lises aie of coiàiidcr.tiic estenli,
*aid litai tlbeir ramîîîifications serve sotie ginrai aîd usbeftil putr.
poses beyoiid tlt spiete ot apcrattl oif (lie commitercial systeiîs
of Ilte leegrapit (.<tiitîtatiies.

A s a ilal 1er oîf fart, flic n;Cvcrtlneiit lates <la occîîpy a sperîi
field, ceia fli utueiisa, aîs et acre, ot a tieg raîti c ciivitounirt ;
antti ;a rcady esiîilalion <if titis ms affurded b> tite i oîtsiuicrationt
thlaIt flie c ra districts or stct tnt of tflic coutytr' %Iii çili tire
t .vcî iin t hutes arect peti ire fou0 siîarseiy ',cttledl f<r fle
Crralîin oif stthl'cient Iraîlic ta wvarr.ant flie citiîstîttciîl of utrisale

Citteriise, n h .le I fle salate tille tire Cliarairter of tilie service
affurdcd Is oif stîch impotrtance t0 flic getieri nci:f,îre, (bat tire
(,overtiiîcnt et %v.trraîîîied in providinz Ilte requtesite fatciltes for
is performtance.

surit beeng flie case, etif Ie..s -cicîcîtt flite teiegrals <ijCttrct-
by flie (ioversiiîteit are huit caiculied ta be tattgibiy reitnera-
tive aii s0 faîr as a conitparîsot of flic revenue wvith tlic expeti.
titre i*gtres us, cutteernieu, bt lit titeir itity toast bc rcr.kaned
frontt sainte sucit b.uxs as thiat ut fle post offite, tviîuîe recceipîs

-and esîtenditurex have huit a secottdary place ai resptect ut flie
tmanifuld inîecsîs fitair arc fotosîcd b>' tîs mainttenance. At flitc
saisie trafic il ix instructiv e luoilook loto flic mitier fronît flie ai..
ferlai s.taitipoui t, as atiYortl:ng %orte delite kgiott iedge of rhtat

flite acttîai cuti oftîclcgrapbi contstruction andt maintcnanîce ix,
atti tra that end reteretîce îttay be htall lu the biue'banks (flime
ptiblmsiicd annuai repiotts> of flie Diep.îrlient of Puîblinc Works-
lit canju tictioi %%-fit tlichittlie < overnititî tcleg rau)lis .îre ad.
iiimntstercti by tuec lionm. J. A. Otiiîet-for figures on tîtebe
ptointsv wirli %vill bc fouitl to comtpare favorabiy tvitli Iiose 10
bie lîtti ait conneclion witlt any oatîer ot flie exibting lelegrapi
cargatlizains.

jAs it wa!, only s0 far back, as M8o tuaIte lc overnuinent tele-
Sgraplis, :as stici, %%ete establislied, il niay prove intercsting to re-
vert tt abit perod for an iiîsigit af wviat braigit about tire
çcation ai tlie service. Ih aîtpears diete htall been for a long
litte cutîstuerable agt~mation gotttg oit becaisse uftlite daniuers of
ntavigation in tlie Gtolf ai St. l.a-wrence so iny wvrecks invole.
ing lusses oi lite aîîd property were happening aiîtug the caa*st
antitti itlire ibiaiid shoures, tltnt if seemîîed iiper.utive soiimethiing
sîtoulti be clone to rentier abit îarlicumi:r Incaliîy less hiazardous,
and tu titis end il as conceivtci flie establittîtient at teiegraphic
comnituicationî routndl about tiaere wvould at least ittînimnize tlle
liablmty ta total %vrcck of vessels Catasture, as atty sucît casuali>'
could be reported tartd stenîtîboats pratîtltiy dispatrîtet In the
rexcue. Sos favurabiy tvas titis vsetw enterîained by tdtnse Mîost
directly înîterested,tabat eten tuic mîarie insîtrance caîîpanaiexad-
vancelà the I)rolbtilty of a vety ivntrital reuction in raies if Ille
telegrapli connections wtîc îîade. Thli scieitte vas discussed b>'
Guuvcrniitent ai a ver>' cottilaelieusivc ' Repart on flie Atvisa-

biitty at Necessity of Establisltîng a Subittarîne Tlelegrapi
Sysîcin for flie Rivet anid Gult af St. Lawvrence "-priicd b>' ar-

tics- nf lariitent ai Ott.twa, 1876. And again ut teas sîreîîuous-
1>' ttlvnc.tiet mn "A P'amtphlet C'oripiîcdl -ard issued undiler the
auspices of flic lioardb af TIracte (if Moitircal anti Qumcbcc:

*'cleigr.tluiiy 'vitit tlmc Coasîs and Islands ai the Gtlfand I.uwver
River St. Lawrence antI tht- Co.tsts of tuec Marîitime Provnces-
lus *Relation ta SIîippmig, Fisiterieb andl Signai Service."- Que.
bc(, iu.''IThus flic pmojecl to<tk aoi a broader aspect and as-
sumsiisinetîoe ittipas'ns' propoartions . but et n'as not aIl reîigzedi i
ont. I that salate ye.ur , i87t, .1 '* praposed aonuai grstit ' of
Si 5.) %as %oteul b> l'ardmissent "for the pttrpnse of establsit-
ing ieiegrujilic c.anac.tnon %viil Ilte Island ai Anticosti and file
Magulaleut Isiantis anti Bartd RZok." Il was found, htowver,
lit titis antîtstt a%.ts insufiient ta itiduce an>' caîîipiany tn un-
dertikc tlie %vork, so flie (;aserttitent decided ta, capiiaize tlle
îtrttpasetl annual glanal. ant ifa the session if 1SSa a vote of
S:o,ooo seas tiLiLartlin4ly' obîaîncd for tuec purposes ai construc-

lion. Tue cables tverc tulern canîracted for and laid, land uines
n'ere bruit tai conîpîue flie cannecîtaîts, ant ic he ltue of titose
bave silice beco tnaintatned and aperated by the (javeranit,

along witbi oatier exctenîsions and systeins eisewlhere estahimslied
In tlie nmeantilînc, tillder anuimal appropriations voted by l'arlia-
mient for thet r connissance ; iait ira tire mieatn liile, fou, flic pro.
jects tirait wit h in flice vanmplîct aitove mentione<l have matcriai-
sied. Not onily :arc ail of tire mure important Iig htiîouscs cc-
îrîraily cîmnllcîd fitus affurdînlg flic avtaesouglit of r.'acly
communication air bclialf of vesscls ini distress. but regular sys-
terais ot( rcporting in tlic isitescsts <i! flic nctcnological service
-anido lic fibliing îîtîusîry hîave berir p.it ir apcratinn. And
d.tily repîorts are ctmmunîiicaitcd ta tire marine ien tspap1crs, of

flie passages iii and olut tif tire Gulf otf vesbeis obscrved fruits tlie
several stationts, wvith .tny otf wilîi meîssages cars bc excbiangcd,
if iec bc, by tlie use of 1lags :aid seina;piiores displaycd iii ac-
cord,înce %vth tlis ntîernamtional code of signai!, tinat lias been
garnertIly adopîcd and ab nowv laînîliar lu, ail seafarci s tlie world
river. It ib iiititis way tbat nctvs as obtaisicd and tclegîapbedl of
tire apîiearaîîce anîd %licrcabouîs t ice i certaîin se.îsons in tlie
waters of flic (*-rit, wlîicl can tlius be *tvoiuicd by ouîgoing ves-
sels tliat ttomld cathcrtise bie expused to dangers andl delays of
ses mais montent iii consequence ut its presenace.

luie of ail titis, i a pprecialivc tîtat tlie representatians
finat %vere m.ade in bring about tlie existence ut these telegraplis,
aie slîo'-.n to have becs) mtore titan amiply justifierd by tlic cir-
cuinbtance încniinned in one ut flie annual reports (if tire De-
piartitsent (siSooj, that i 'as fourru l ic predicted probable reduc.
liOn air inturaice raies liait aciîmaily amiounid tn 5o pcr cent. in
tlic interval since 1876, %vite[' fle statibtics werc titnler discus-
sion, aid aba.t ail titis %vas titr ti flie telegraphis anci otîter fers-
titres flua- hall been intruîducetl 10a render the navigation of tlîd!
Gulf su matchi lcss hazardous tliau i useil 10 be. Whcîîce, it ix
readily conceived tlî.î tiiexe telcgrapbis fill an actial need that
mnust have been liard felt befure titeir establishîment.

*furniiîg nov ta0 flie inland issnes ;it is lound that flice Govern-
litent is nact unîîiiifîîl of wlîat is best calcuiated ta rentier our
nutiving regions inviting ta prospective settlers. Wlierever
postal and îelegr.îphic: facilities arc i lîand no one cars be said
to be actually isaiatcd, .mnd as il ix obviously desirable for the
cotisaton 'reai finit il parus of flic couîntry simulai be in touci;
tire Governiinent's intervention 10 this end appears ta bie calcul-
able where fiacre are %ufl'tcient inictests crancersîcd lra warrant it.
lience, wherever tiaere lia:s bcen a inanifest effoirt on tire part oi
tire people in any section ta builci up aîid cultiv:îîe a business
intercourse, it senas the Governinenu lias been faunil ready ta
lend ils co.oiperation in tlic way ai affording those reasuinabie
facîlities for tire develapment af their resaîtrces.

In Britisht Columbia flice coiai mines and tire guld fields are
reachied, so tîtat ftic produce caos be re.îdiiy listed in tire mnarkets,
te trades promioted and the colluson interests ai the people en-

gageai in such industries adlvanced ; wliile incidentally the sett-
lmr aiong tlie raoite of tic telegraph lines arc alike directly
benel'itted by being tlîus brouglit infro touch witlî the trade
centres. *rhte sanie is trafc ut ilie conditions in the Northt West
Territory, %vhere widely separated totros are cannected by long
sireiches of tekgraph c'vet prairits ilhal wili ece long be dotted
wçith setîlemients %viioxe very creation inav in na smai oteaxtîre
be contributed tr by tire existence of xîîch f tcilities for inter-
course wvitb the oiside world. As it ix, flice aid adage about
straws showing tlie way tire vindi blotvs wvould flnd apt applica.
tion t10 tiiese ir.:-nit telegr-tplis, as the successive changes they
undergo, affairdi an abject lesson ai flie rapid settiemient and sub-
stantial progress tbat ix bcing mîade in the cotintry.

As tlie railways and tire activeaoperations ofcamerce bcamc
extended over territory occtlluied by tire Goventîttent telegraphs,
ilebe latter are absorbeci or supcrsded by tlie private enter-
prises w boxe dcveiopmnent lias bcen lîasîecd by Ilicîr caise, whjle
clsetqhlere new extensions are cailedi for, la be in the saisie way
tvitiidrawn mn dise caurse %viena they shahl have servcd the same
usetul purpose for wlich lihey were dtsigned. Io this wav a
rond many changes have occuirreci in the course af the past few

ycars, but, as might he e>xpected, the Govcrnament service as a

ajoi ix grduIl> but steadily increainiz in ils proportions.('I At te present tîme îh'e Coveromient tclegraph service coin-
pnsx anunberof ystmsaggregating 2,4Si miles af lanid

hies and z06 sailes of subinarn cable, witli a total of s48
offces.

The lengtbs and wliereabouts of tiiese sevetal lines ; the years
of their construction, and the volume of paid traffe handlcd in
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each instance, iil bc bond in tie sablînin~inte. It wvîll
lie nnted chiat Ille total volume of tlî paid trairk iî by no ncans
insignificani.

lThe tariffç iinpoed li bylic Governinentin c0<oniteCtin içîll
the iaou lnes art aboutt Ille saine mis thlîse of t hc i eiegraiîi
conpanics, and1tie nulc(if lises Ille touis arc vcry rcasoitaiic.
For csantiicl, aîîy- office on tire itorili -bore oif thc Si. L.awrence
t-an lic i cachled froin Muîrray Ilay, wliere ronîîcctiîîn i-, malde
wih tlle G. N. %V. Tci. Co.'s lisse, for 25. or for offices wiîbîn
i00 inile!s alriri, r 5c.. and an> office on Antirosst Island can bic
rcaciîed frot NI urray Bay or froin Cablic foir Soc. 'te tasiffto
te 'Magdaien Islandis froîn Northt Sycitnev, C. B., is Soc., and

tlie local rtC o1n (lie Cape- lirClon laites iS 25C., ;Ind tine saine un
the 'Magdalcri Islands.

'l'le ligîircs of tce blc book (Or 189-2-93-lte latest tita s
beco issîicd by tlie b>gaiien-oylc taken un) rcîîrcset lthe
ycarly cost oiI tht- evice. For the s 2 mionts covercd by chiat
report the cxpcndiîîirc uplon the whlîoi was abot $.19,ooo, ani
tue revenue collccteul ancîiinied in a liile ovcr $9.000.

The- operiltion on the sîbole appears to utc caruicd on in a very
systeitatie andi :grecablc way. A book of ridles for tie gutidance
of tlie ciiioyecs gciierall, wtv.s issiied sonie cime ago. aftcr the
workiîig of tlle uines for scveral ycars iail dcvclopcd wliat was
inost advantagcotis.-and bcst calictacd to facilitate tlie business
of tic service, and a standing invitation in furîlîcrance of tie
sansie abjct is îgiveîî in ils introduction:

-Agenîsie rt-qIuesitit t0 conîiiinicaie t0 <lie Gernrr.ti Stiirrintciiilcuî.
.îny biigtitons îli,% îny hase ta mall afftcirng fier ,rn1 rovrrneni -if laciii.

lit-. for trauitacinl tlinsin5 ilit-r rrsl'fdtive louiiies. Aviy suiggestionsi
c,îiculîîa-î ta enliant-. the- efficieîiey of :hie %stt-% st lit: gtadly ret-esvet
and rare1uiiy consiitre(l.*

Il is ;îIeasing i0 note îlîis, as il affords an cvidcnce ofinteiidcd
encouragement Io co-operaulon, aund .î desire on the part of the
mîanagemnent t0 cultiv:ute personai interestin t <e ssork.

Under tlie rejuiations chat have iliis bt-en est.ablisled, il ap.
pe.urs tue divers conditions anti rcqîîîremeots found i0 exist in
tire différent sections ofthe coîîntî y can bic convtniently deait
witit tlirotigli the offices of ses'erai district superinîcodents, ici-
ing <ioder the direction of the iîead office i Ottawa. in which is
vesie<i tie dircct mnanag~ement aînd control of the entire service.
TFhis imoportant office, for wlîkhî lie was emincnîtly well quiahifled,
was ver ably filled by the lanientcd Mr. F. \. Gisborne. froni

/the beginning of the service tintil bis deaîliin Atigist, 189z, sincc( svbn tht-se affa-irs have bt-en aftended to in a manner wlîicli is
undtrstond Io be highly satislactory In the- Departîncont, by »%r.
1). Il. Kccley, %vho ivas ;issociateci with Mir. Gisborne as Assis-
tant .Superintendent front 1882 onwards.

In the iist of the District Superintendents, which ks given
liereuncler, there will be founci the naiunes of sevei-il wideiy-
k-nown and able telegraphers, whnse valuabie services, it is
gratifying to know, the Gos-erment bas ai ils comnmand.

Iniand Unes :District Sulpcrintenclents-.%cssrs. E. l'ope,
Q uclic, fuir North Shore, Escuminar and Quaranuine ; James
WVilson. Vancouver, I3.C., for i3arkers'iIIc anti Cape Beale ;F.
C. Ga-mbie, C.E., Victoria. fi. C., for C<îînox systeni ; H. Gis.
borne, Quappelie Station, N.WV.T., for Edmunton andi Wood
Mountain ; J. 'M\cK. Selkirk, Ieainington, Ont., for Peice Island.

Gul! Lines: D1. C. D)awsnn, St. John, N. B., for Meat Coi-e,
Niabon and Cape Sable ; C. C. Seeiy, Grand 'Monar, N. B., for
Bay of Fundy systemn ; H. l'ope, Southi West l'oint, for Anti-
costi ; ïk. L.e Bourdais, Grindstone, for Magdatlen Islands ; E.
H. Tetu, Pentecost, Q., for North Shore, enst of Bersiotis.

As pan of the equipment of the service, tce Government SS.
Newfield " %vas atl the ouiset provided witb the occessary appli-

ances for pickiog up and relaying tcenles, and is made avait-
able for the work of replairs, in the Gulf wben needeci. The in-
cidcrtaI electricai svork in connecuion witb the s>tip's operations
bas been personaliy attended in for severai ycars past by the
now acting Generai Superintendent. Il alinost invariabiy hap-
pens chat whcn a breaic-down occurs in a anle, ils whereabouts
is unknosn, and electrical tests bave to be made to determine
tbe location oi tic trouble.

In the course ci a receni isit t0 the bead office ail Ottawa,
there %vere sltown some vcry intcresting sampies anti specimens
of thc différent kinds of apparatus and malt-riais used in the
construction and equipment of the tint-s; aiso tbe requisites for
tue varlous kinds of instrument and battcr tests incidentai to

tlegraph mnaintenance. une of lthe latest acqisitont bing a1
ntac-hîue fuir the deterinination tif the ploperties tif %vite intcîdetl
for liste contstruiction. %%Iitii sîicb a-piliances as liiese the iialt-
âgemieol is enabied to ticai witi lte iatertai itectis nf ste ser-
vice iii ait intclligent way, diîus t-nsîring a utroper equîiiieit of
tlle uines in order that they mav lie renulercd as relhalle as ps
sible ;and i i ia>- safeiy be.tasîîtiit chtat so lontg as tiis entd is
hall iii vit-w lthe inîercsts of lthe G;overniinent fit respiect tîf tht-se
tisefui andi impîortant celegrlîis ilile sb c il consersed anti
looket alter.

mthis nittei, for ouîr Governtent teIcgrtlilis. lThe servive 14

senî to bc it admirable intituint -, ils managemenct k! cvîîlvntlv
in gond liancs. anti tht- poiicy of ils pîrîîeîuial1soli tittiiest IIînahî)le.

I.IN'IS- OFV r711F tCOUEitENT TEI 1;t-G u dII VCF

i OCATl(tN Na Mrun

Cs annum

Il.t
8

igv, tu cae1.c SI8 i4

Ne. htrî,naick

Q.e,rizG 
S

Siagdâleatand saîtu Mrai Cove. ls. Sj s%% a 04S gj 50
Si j'alî t.i., l u Meaita a6so teea 5.

Atiiscoiu Ga 1lsa.<. 2i3 44i J ',î ) ~
Surrl- -17 È'i . ,s<is.îs 1557 456h i9i . 96

Pt> i aul i.. Cico'utii. 18St go, ", ,a 1S4t
fros, fle Io Qiiaraîîine 8835 48 4). 'i 53s; 4"

Onta3rio-.1
l'aee l.atai t., lcanîinS;in ,888 24 32%' 7 >

North %Ve. TerîMr- - 1
Quai,î.elie tui EIM71oiîo andî St

All.erî 3883 i% 0 6073 W 4 4O~

Itit,id Cotumlia.- 94a i
,Aý.cet t. iltttenitle 17 ~ l 6
vicînSia ta Casae liaae <Iço aiS 818 6 5
Nanaaio t.coioa ..... Sa7 Si 2'e

Total .4s e- 2e3 14 481-

bi1tteîroogical tad sit-nàI e<ta sntiae. andt (id.aary ca-porta arc luanitu (ta-e
of uattt, andl are flot jiiida Sn the ciuti.

TRADE NOTES.
Tht- storage lxatteries nianufactîrt-d lîy te Ballard Electric Wtirks,

43 Adeliie Si. W., arc stitu lie giving silisfacîtiry se-rvice sUitrt- a
cîîrrcnt of ainuail voltage is requireti.

MessRoc & Grahan, Qîlasiva, repliot the folios ing rtcent maits tif
walcr wliels .-()d to lthe E. B.- Etty CO-, 1hatll, Que.;- 36" tiJ. Oliver
1- Son . 48" lu tht- McKay Mlilling Col., Otiita 36" iîicel ta F. Mi.
Piaoî.t' Roiiinsoni>urg, Que.

Tht- Canatiians Gent-rai Elecîric Co. bai-e citîstd a contract wiîi (lie
%%inuiiil>g Street Railway Coi, fur a 6o0 fi. t-. clirc-ccinnccicqi raiiway
generalor. Tihis machine sill tie o! flie Caîniîtany'% standtard itiîoiar
type, smniar lu lthe 1200 11.1.. gent-rator rt-cctly io-.t-ti l'y tiloni for
thte Toronto Raihuvay Coa

The Muonircai Raiiway Co. have sîlîhin the ami few days lii- an
ordier wilh tht- Canadian Gent-rai Elecîric Co. for S0 niotors of ttir
new CGE;I-. izoo typie. togethet wita largeatidiîional oailier for C.G. E.
800 motors, siuh sbicit tht-y 'lave bail, dttring thc rccnî %cyclesîemtlter
in Mjonîreai, a moil satisfactory experience.

Mr. Wm. T. Donnter, of New Vork City, lias %uccedcti NIr. E. C.
Vrencli as Gent-rai Agent for Cinatia for tilt Bltaicnck & Wilc,, Coa..
inantsf-.clumcrs of Ille wsell lcntwn watt-r tubte steauit )Siiatrs of cliat iit-i.
The Italicocl, & Wjicox boilerai are nou ituit in Canadia, iargts ahopîs
baving been fuily eqtitpped wiîb aIpecial soils anil oilier nrcea..saIry piti
for iîandling <irters o! any sire Mer. itonner will ctantinuîe tu- ptrincipasl
Canathian office 3t 415 Btoard of Tradtl Btuiluding, %iontieal

Tht- Rai Engineering Co. ba% recelat-l the foilowing lct-ler fromi
Poocipial Grant, of Queen*s Univerity .- a The- Mining bnsîiute o!
Ontario helti its quarterly nteeting hvrc last % netk, anti sc tboi that oe-
c:Lsion of fornilly opcning thie Mining zluioratory ;antd your cngine
and boiler weîe boîh voîtd saiisfaciory. As a Nova Scotiaui 1 suas de
iigb<cd that sic bah so muchl o! our niachinery fromn Nova Scotia, '-t

as this s cltc only mining lahoratory in Canadla, I tuas cleligictt gfiaI
you bath conlributcd t0 its equipunent."
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lltilll.>ON TUEF VIFTII OPl étlICY JaIONTIl IlV

CHAS. H. MORTIMER.

. ',rnr Von<Ce antd Rsî/tmoniif Slreet.

TOrO:> c) TOr , - - 0 ý1TA D1.

Advet.isîîi rrat,. .nt etmiîIyo lrrapt liacîson. (lîder. loi adrcenisng %boulai
,eath thtî.e off oialacation a"o lacer chan the n1îh îlayort he Mnontai ' îediaa 1
p,ecei.lîn dateý of C.. <haîce. in adetetawenn. il le made .hene..e dm .

a.îlo t o.< <t nd-.tîtw,. but Io toyote pooptr corrapliance .;th the in&ttwna
0<.h àltad%.e,z., . reut for change %bouldi trach the ofr"c a% e.wiy a% the 3and day
0( stle M-oth

The l:LY.c*MirAt Stos 'lil Le ialed to sulsceiberc in the Dominion. oar the
Unrited !'tàaîe. lt. rare. <o .So per allouant, o cetst fur tin mnthaa. The price

ci îucption .Iu,Uld bt ,emîîatied bar currency. ira segî.er-etd letter. or liv poial order
plakale (0 C. Il .. %.tne.lla do not tend. loipts onf local Ianas UnICas2

cents as added for çont 0< dixauni. loeaty sent an untrittets letttrs wisIl bce at
sendcn* rtkd. Solisripticoni <tot forcira cntrie. embearrd in th,. Central Piratal
utnin. Ss.%co pt annum Su, laetion, ale payable in adeainc Tht pàpr seull be
ds.continuenl ai etat,.atbon of tein raid <0 for sti rnaplaten îy tht sutscnber. but
sehere o such undee.i.dnc eaitit. weil le continuel tincal sn,tbuctioosa to di--
continue aie reiv:ee &,d aiH arIatage. paid.

Sut,tbme inay art tce mailing alItes. changea! a% offta a" desiiel. likmn
.esfee'ur càkaage &1neytXfwe <A oldatnlas e<arte r:ddraris.

1 lei PubIhet bhouIà te notîfieni oS the fallurc of .. bwrbtr tcarc<eire theur papte.
tîroaipily andl reeuladly.

XDI>TOWN.1 A.XXOlINCKX>EVT.
Cormepondeisce is insied tipon aIl tcl,ics legitimatelar enin sithin île trope os

TIRE <'AAIIIAN' ES..47TICICAI. Nb?.<S* IlAS lr.F' APPINl'TE[tilih
OiFFICIAI. l'APlCt OF TIIE. C&AAIAE .. TltA. SOITfi

CANAI>IAN ELECTRICAL ASSOCIATION.

OFFICIERS:

K. j. DUN, 1AN. Local MS.înarrr lieil Telephone Company. 1loronîn

A. Il S 1l.Inspcctor Canadian lloaril Fire Undernarîters. Toronto

2%t) IEPISIErr
C. flERKEI.EV l'OWEl.. Manager ()ît.toa Electr-ic l.,gh Ca.. Ostansa.

f. I OR l'INMER. 1'ltbltslt ELEC'RIîCAI. Nl.w. Toronto

Fxt'.cuvY. ComidîrrF. '
1-. fI %IcFARI-jINF. Il *relephone Company. Montrecal

G EO. Iil-A(K. G. Nc. IV. TrlrgraphaCo.. Hamilton.
i.R. ROSEIIRUIL. Il.ecizr in Elrctncity. School of Pr:îcicnI

Science. Toranlo.
E C. BIREITII -NU PT. lierlin. Ont.

JOHN Vt'.E. Managr Guelpih c7as and Elrcîric: I.gh: ConpAny.
Guel ph. Ont.

D). A. STARR. EkcttnCal Enguateer. MIontreat.
.1 WRlGîlT1. Nl.n;trri Toronto Flîrc L.glî Companiy.

J -l. K"sMIC.RFR. Royal Elecînc Ca.. Toronto.
NV W 'A'I'OR. %Maniger Petryliora' Carloan Co. Pertlio.

O IIII3MAN Intiamîl Re.c'nur De"rinieni. Ostawa

'MONTREAI. EI.ECTRIC CLUB

iPrîdent. \V. Ia Sitrov. \trnsrain Mraecir Co.
Vire. l'rrtdeni. Il. 0 FtiwAR%..

S«slirs .Çi.ut )ut'ruz:.StA Si. Fanislle. St.
Conîriiiîîre of Nl.tn4grnirni. T. F. Iltri.r. W .Aîa .. tu.S.

C-AA1)IAN AS' OCIATION 0F STATIONARV ENGINEER.

Peetien. IVtnss Po4nt a Trade PIliig. Monitral.
'sî'~rsdn.W G. ltt.^rcEcsovr. Taran Ont.

Seceîrv { s.r, Dryl.. . I . . KînL-îon. Ont
Tre.aitirer >", Ri'iliRsîrs. Haminlton. Ont.
Conductot E1 Philtia.. Toronto. Ont.
t)oor }err. J F. C oXfl. . V'tîon. Ont.
TOo%:ta lt Â'iÇlt N(X. t.Mei nd and .sîb Fnrday tach nnonîh in
qmr DShafleiassiy lia" W-si-.n llhllpi. Preni T. Evetshield.

-eaetary. Uniei an' Crescent
llA1488.rn.'t ItRA'vCas Na. z -Mrelia isi andl ;rd Frd4v mch mitnh it

M caeslla;,- Jî.% n.ln Pt'z.deni . N NarreN . Cceoeapo..clng
See'-ret.Ary ait Wsellington *;Irî North~

Srs.vrogîs BRAN'CIS NCI %.-nn HOT Pr"tfdnt Srnmul H. W',
F.ecrtary.

FBRICIrosr Bst^.CX NO. 4-M>:. and 4uJi Fnaday cacla maranth.
< Wlker rýide'zlen t'o'nm 1b. Zie ewlAkry Pixuford Cordire Cc.

l.tiNlON IIM N o. c.-Mtelts in Sherwood liall firt lltiursday and
Lisst Friif.t an rca mtontda F. Michlîcl. liresitîctil , tallî.ttt Nle.iilrn. Sec.

iî.'I.rY *1rensurer, S33 Richmîiond Street.
Moiî yl IIASItl Ni>. ta ires t -actif 31t1 *1'11trstiy c-tch tmonda,.

in E tirinteri' 1 .ll. Craig oured. liesionln. Jus. Robertson iraI vie.
er r'stî.t Il. Nuirait . Neconil vica' pre'ssientî. jus, Ibidgrr. secreiry. j. J

ST. 1,AulîhE l IiANcit No. 2.-.\Iets evary Mualay esernîng il 43
IlonsecSurs sîreet. Nlontrr-il. R. Dîttn. iiresnîîtî , Alfredi Ltour. Stere.
tIrY. 3t,6 DelisIetrfet. St. Cttnrgontle.

ltuAsio.N. NIAs*. lIiASCII Nu. t -MIes it antd 3n1 Friday cach
.nîouait. tri L'îy lhall. A. R. Cr.tssford. hiresidat Arthur Fletiing.
Secrel.iry.

GUICLI-lt lliA-.cit No. 6.-Maeîs Ist caai 3rtl\ini.dî rcai 111onth al
7130. p ni. j Forîlyce. Ilicesdrnt - J. iuck. 'sice.l'reasdcit. H. T.. Melc'el.
Ilig. Rrc. Sectrear>. J. Gerry. Fîjn..Secrr;aty ;'r"aurr C. J. Joiden.

OTTAWA lIICANCIt. So. 7. - Mft'ets 2nd tat i 1*uet.îy. raicla
escortait. corner ll.înk andI Sp.trk% sceas. Frank Robertl. llreo,îent . F~.
MeIrtî'l. S'ectrtaîtY. 352 Wellingitont Sîrel.
lEI)t.VENS ibIANCII No. 8.-MccMts tsery acti ssceck in echd Inonda. Thos.

Meruill. kecrrt.trv.
ltEli.lNIlit N o i. 9ý .Morts 2rnîl andl 4ili S.sturdaly cach itiontît ai

8 la. ni. \V. J. Rhudnle. Iîresidrint: G. Sîcinnietz. Saccretry. lIerlin Ont.
KINSî;TON IIUANC&i Ni). 20.-MNerts tnt andI 3rd *ItlîesaY In e.îch nionth

in Friser Hiall. King Street. at 8 p.mt. J. Deslin. lirsîdent : A. btrong.
Seeretarv.

Wt.'î IC~ftANCIî NO. il -lit-Nldent. G. NI. Bazlet. Recording
Slecr.sry. W. J. Ldsvarrls: Ftiianc.îl Secretary. Thas. Gr.ty.

Kî'.cAittn'.%n lIJRAs.ci No t~ et vrry Trucsd.y .îî 8o*clock. in the
k.nginer's Hall. Wa.tcnsoiks. l'resicîeit. u. t r. Seerclary. A. SCati.

WYAîîTOS' htjt,N ai Ni). 1,3. -l'resilenî. Win. Cranddock. Rec. Seate.
îary. al. I)unh.tîîî.

IiKTFL.ltOROUGit lîkANCIt NO 14 -Mirels 2ndal;ndl 4h %%Vedntesd.ay in
;cdi mîonili. S. l'aier. l'cessaient: C. PoNison. \V.l'eiteî

Sharp. engsrarer st,-tni Ilutidry. ChtarîlStrcim. Secrctary.
liStOCKVILLI, libRA\tCI NU. S.;.--W. 1'. Chaprnan. l>,caîtlenî. Jantes
Aitkrttt. Secrrîtary.
CAzci.i-ra li.AcI. îisî No. 16 -W. Il. Rouat. l'rcsidcnti. A. NI.

Schofleld. Smatry.

ONTARIO ASSOCIATlION 0F ,*IA l*IONARV ENGINEER.S

ItOARS) OF F.XAMINERS
President. A. E. Etmî'.s. . tq Boirer %t.. Tloronto.

Vi'ielesident. R. Dcaro. . Etectnr L.igliî Co . fiainultaon.
Regrtlonr. A. M WtcxI'.\s. 28 ao fletkeley st.. Taronto.

*I'rauufr. R. MACu<ls. 2 8 Napier si.. Hianîlîlon.
Solicitor. J. A. MIcAN*DxEos. . Tofonalo
Toso,;To-A. E Edktn-. A. hl. NVickens. E. J. Phallips. F. Donaldion.

HAnîl.O'.I.Satoit. R. Maclste. R. Diîckinson.
PV.TEPOI1o-$.- flotter. care Gerceral Elecîric Ca
IIXAN.TFOMltA. Aines. care P.ttîîernon & Soans.

KtNt.<ToSi-J. Ilenlin (ChieS Etîgîneer l'cnetentiary). J. Camîpbell.
Iosss-.Mitchell.

Information rrgardîng craminations will tie furnisheal on atpplic'ation au
any mendier of the loaild.

\IR. 1). McIFarai.n Nloorc, of Harrison. N. 3., is ieporied Io
hav'e attaincd ver>' encour'îging resuits in the direction of phos-
phorescent lightinR. "The line wlîitil NI-. Nioure has înarked
ouI for himstlf," saystite Elcîrrical Engîneer, "cnntemplaîicsthe
introdutction of pho-phorescing j7low Iamps an continuns or
a'lternatîng ctîrrent circiiats of ordinary polential, with the addition
of but the siniplest -tuiliary apparatus." The dcîails oi the
înethndl by which arc achieved the resuits which McI. Moore has
demonstratea- re wiclhbeld for the prescrnt, pendîng th'e secu: ing
of patentis. ___________

ATr the meeting of the Executîse Cominîttc of lthe Canadian
FJectnrcal Association held since the publication oIf our last
issue. quite a number ai ncw menibers were elecîed. The mcm-
bers of the Association resicient in Otuawa are lookiîng forivaid
with a grent dcii of interest in :he convention of the Association
la bar held in that cit>' nc'xî autumn, and are decrmined
that if possible it shali aclîpse anything of the kind hcld în the
past. The history ai the Assocition thus far bas been m:îrk'ed

bv ste.'tdy progress, and we have strong faith that il will accoira
plish alreaîer things in the future.

\VF heatr of two campantes beinkg formed, anc ai Ottawa, the
asher at Hamiltono, ta engage ino the manufltr O! sInragr- bat-
terres. The latter as being formcd ta manufiacture an Ainencant
battcry wvhich as especially designed for the propulsion ofelectric
cars. The invenlor ai Ibis batteîy claims that by practical1 lests
he has demonstratedl us ability Ia drive a car ont hundrcd and
twenty five miles stîthout rechargîng. This as the kndaifbattery
tha: ectcric railway projctiars and managers are looking
for. Apat fromn the possibilities for railway tise, the demand for
storage batteries for oather purposes as we believe sufmcienî ta
support ai Ieast ont C.ina.dia.n rnantactyry, provided nic=n pro.
duce a hiatîery that an point of drabil.îy. effictcncy land cbeap.
ness, .vtll compare favorabiy with those naw being tiparted.
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TI'r.- papier on El-*ectrity for Arciiitects," by N\1a. Jolin
L.ang.ton, printcd aia tlt ;aresent nuataber, was îarepared wtt the
view of maaking, cle:ai to the mnnds of a îaen-techiatcai auadience
Ille îaeanlný of electracal terns and tlie iaetlîud% of caiacratiaag
eiectricai currenits. \Ve re.prmat the p.apem an UIl beli liant it
waili prove vaiiable tg) stuclents of eiecta-icity tc o loî a tiierouga
understandmog of the uîîiderlying principles of the scice as of
tilt grcatcst immprtance.

'VTu attention oftewners and operators of electric lighting
stations tlaroaaghotat Canada is directed te the palier on *4Centrai
Station 1)ividends " by Mr. Cecil l)outre, of Montteal. p)ublisslict
tn part ina this rnmber (if the Etai ti. NEwS. lThe auther
demonstrates vcrv cIearly tue ata.ns b> wvhicia profits cana be
itade or lot, and eanplasizes particularly the necessity for skilled
superintentlcots, fircnen andl engineers, wialaout wlaiicia the best
business manager as potvcrless te aclaieve sat;sacacory resialts.
In this connection an article appearing in the precrnt naman-
ber, cails inacily attention aise to tict tact lanat electric
lighaaing attiglit he anade late profitable titan it oftc is, if
business principles were applied tu the operation of lightimag
stations te thç saine extent as to electric railways, for example.
These are tacts whicla tdaose inaercsted in clectrac liglating enter-
prises, wheaher as invesaers or nmanagers, cannot afferd to disre-
gard.

Ei.aierm<îc raiway and liglitang conîpanies a.re fanding it nec-
essai-y to expend barge suais ofainoney in defending abat increas-
in; number of actions for damiages brougha against theni by
persons whlo adopt the aniethocis of the black-aîîailer to exaort
anoney se whach shecy know thiemselves rnt entitled. Managers of
ciectrac conapanies %vou!dI twelcone at as carly a d:ate as possible,
judgmcents of the Canadian Courts wlaaci wvould define the liahil-
aty ot such coanpanîecs in actions for damages and serve as pre.
cedents for the setaZement of ftumre cases. If, as would appear
to be the case, the law% as it stands -at presenat does uni afford
sufficient protection trom tht as-aulas ut the bl.tclm.iler,.an effort
shouid be made te have it properly anienuled. Electit comn.
panâtes, ive takie ai, expeca te nialze comnpensaaion for injuries r--
sulting trom carelessness on the part ot theirimanagement or cul-
ployees, but they should not bc allotved te become the easy prey
of tihe blaclanailer.

ON thse evcnin-, ot Feb. 25th, anal less than hait an heur atter
tic caîpînyecs lad let tic building, a smail upriglat boilcr an a
soda water tactoa y on Sherbourne si-cet, Toronto, cxploed,
coaniplctely wrcking thc building.and knocking oamt the wandows
-and othertvist daiataging surrotuncing rcsidenccs. Luclcily tise
absence et employces fronm tîme facaory and of foot passenagers
finor the sadewalks opposite tit buildinal, avoided more serious
resulas. Portions of the outea siielI of thse hoiler ivere toana mi-
bedded in Ille froien groaind in the yards oftthe locality, having
cut their ivay tlirougha tlîe felt and gravel roof of ahe f;actory.
The force et the explosion is sufficient cvidenacc alat it "-as tnt
caaased by low %vater. IL.d five hundred poundis of gunpowder
exploed ansade tht building, it coaîld net have exertcd a more
destructive force. It is supposcl thatt tile fire in the boiler hand
net been securcly banked foar the night. and that st had hurned
op. causing a risc in steam pressure te at least 30o Ibs., anid that
thse safcay valve wvas nnt in proper working-ordcr. Tis occum-
rence should suffice te dispel thse prevalent notion tliat while
proper inspection and sk-illed supervision aire required for stcam
plants of lai-., capacity they can safely bc dispcnsedi wiîis in con.
nectien with sinail plants. i sheuld likecwase direct tise
-attention of tile municipal atathorities te the necessity for an
oardinance tei prohibit the locatingy ot tactories in the ceosier et
thickly popaalaacd residentiail districts, likec the one in %vhich ibis
accident caccurrcd.ÇTiE eyes, etelecîncians and manutaictaîrers batie retentI> been
ttrncc te the operataons et tut Cataract Construction Co., for thse
transmission et kover front N~iagara Falis te Btuffalo and oather
points. Much speculation has been indulged in -as te wltethcr
power thus sransiritted could bc solal te the constiuer nt z iess
firure than i could be saapplied te baim fi-m . lecal staan plant.
Thr. prernoters et the transmission sceeme arc new contronted

%villa anuther obstacle whicla îas probably untoresea, aand wliii
lads fatir to seriutasly affect catterprises ot tiais clar;actea. It i%,
stated tli sitace te piropoisai to transmtit poewer frot Niag.ara
F.alls hIa-ý taketl tanagible formai, tlie owmers of alliltamfirt ing sites
iii thla vicinit y oft aiff.iat, wiiicl, trona t lacer location, wotatld maake
tlae claeap) pouwcr available. have juiatîeci au ten timtes tlacir formta
lance or front $.;oo au) $3,00e paer acre. Thais ad-aure at is bc-
lic-ted wiill tully offset aov advant:age vhmich thla Buffalo uaaaaîa-
faciturer ký lakely te denive fronti clial j uîaer. Esacly tilt bague
îaaittiiple aîîplies, says tilt Aniercaa M acîaiaist, tnt coiaîa;aisons
miade bct aceen inatinutacaaarmag pîlats lacated mia lffal and.0(
simailar plants iecated ai Clevelandi or eIsewltereý Il Ii e.îcla case
tlac annual rematal valaie of tue landi occatpied, oa tlc imttel est oit
ta% acanial value le consmnlcred as a part of tilt coit et piroduction-
ais it simnaîld bc-it il, we tink, lc iotiud all.ai ting are itearîy
balanted, i. e., aba:t îVateaver atlvantagc-s a gavtit anufiaactumrer
mtay liave ever anoti in tlae toaSter et dliaai jiuwer taill lac
balancedi or nearly se by the cosa t ise privilege of usina; il.
and( tisis as ont of tue reasons whly iit:intitcttarers iii I lartfurd.
P>rovidence, Cleveland er Cincinnati neci tnt esîaecialiy tear the
coîaîpetitaon et ianiacturers i-li met loîver at imatch leaier
cest clsewlacre, tmnless Sthe ewner et te land ulîon wvlaicla the
factery stannls-wao aîay be aIse the mianutacturer occampying it
-as w.1ling te agite ats valime in îaang uit lits accoalits
somatethiing whicis lme clocs not usually do if ie as avise.

rtEib use of the gas copgine in connection %villa decanc: ligltting
plants is tnt receiving tue attention tabat it should in Canada,
wisere se maany towns have gas ana l ec-tric plants cotibineal
ainden thz saire managemtent, and wlaerc sotail and tinediia sized
isolateni plants are se trequent in tilt larger chies. (.as coin-
panaies negzleca theur ewai product, and use stc.ai copines te
operate dynamots, when tilt inost superficm.al investigation inte
tut ssîbject would have îîrebably meodiflcd ticir desigos, Se thein
great advantage. A pais ceîîtny shoml censidler tiis qaiestinn,
nul so matuch wvith a vicwv et detcnmining inhetitr it is clacaîter se
preducen a as liglit or an incandescent liglit ut equal candle-
power ; but in erder to dctenutine îvletler pas consumated in a
bairner te preduce JIglit, or in a cylinden Ie produce pewver, is Ile
more efficient memlaed et consunîption. Most saîcla coiabined
plants selI the two ternis et ligist at tilt sante, or avliat arc in-
tende'l te be tise saine, figures per candle power. If tile electric
light is mtatr pelaular tItan the gas, less mas as censunted, Iess is
produced, and tise general efficicncy ot the gas plant lewceied,
and vice versa. This simply iîteans tisat thec incarne flent tht
total lighting <wheahcr la> gas or elecanicity> has Roi te p.îy in-
tress on capital siafficient for tie plants. If gas comoparties
Wcre te mak-e grenter efforts te poîaularizcstheirclecaricliglit, and
useni gas cnpgincs instcad et steata enagines Se run titeir dynamos,
the effic-icncy ef their c-tric: plant woulal risc ; and tîtat et iteir
Ras plant maght be kept faîr>' constan!, because the consmînpsaon
ot gas fer ptîven îîeuld increase wiais tise extension of the electric
service. l>restaiîa:bly aIl Ras conapanties knew lieu mtcht gas
tise> distil frein a certain cbuantit>' et ceai.; ansi if they do unt
know how tian) pounnis et ceai the>'bu ian b ticir steant hatilers
per hoerse powser heutr, it argues ver>' poor mtanagement. Ttr
are t-as enagines in tise te-day. i0 Europe and Aitci.a. tvhose
makcns gu.srantee tiseir iterterniiance aS se fattle as i 5 cubic tees
et gas per Il. p. h.; and plena> et tht-m ire gu:arantecd nt frott
_-O te --5 cnîbic fcet per h. p. h. for reasonably large siucs. A
manager slteuld titretore be alle te compare the uaricc et abat
ceiai bat-na per h.p. h. te m-ise stean, îvila tut pance e! tule Ras
nececssa:>' se prodaac ont h.p. h. in a gas coai, anal ini conncr-
tien wias ibis bce c.în mnake anoatmer calctilatien :as Io the coin-
p:rasive efficiencies et pas censumcd in abatiner aod ina cylander.
Thus, a s6 c.p. gas baurer %,Û]imrliaire on tue average i cimhic
feet et Ras per heur. One shoaasand cuhic teci et mas, will ilucre.
fore: gave 2ee a 6 c.p. heurs. The saie qanisyutpas consamed
-a tht rate et 25 c. f. per hotar wall give «Ici h. p. Il. This at 75
ier cent. clcsrical effic-ierscy, and tiing 4 watt lanap%, Rives 349
a6 C.p. heurs as5 iagaint zoo nîsing gnas in laiancrs A gas enagine
moald have te consume 44. cotait: tec pcr ht;tsc per heur betore tht
ctTciencit-s et Ille Iwo mthtAls et conmataipaion wîoatld beceme the
%.aille, on sthe -assiamcd data, ltre is a otatter îvhich as Wveil
îverth tht asacosieon et Ras niangers Lighting is tee natmch ne
ganded front the standpoint ot the pas ceînpany or o thse clector
cetnpany, anal nos from a purely aînpirejudiccl coaninirial onte
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andi tius si as abtia liîgtiîsg cuomparues of ait sires andi Lsint itl
lids (f intilsots aire suffereti an manage tiacsinsciies according
to nînst tinbusiness*like psincîjtles, :and l isnce fait of success.

T.1. i mas lAteet ciget ing as ain indtiry requis ing speciai study,
aoit oniy nf lis itracticai. but aises of lis commisercial featmies, is
[lni bu Weil recf>giic aib il sisouiti bc. i>r:cticai ciectricity ks a
iist fasctiiatig science, isît commsiercial clects icity fins also uil
p.s.sbliîs, thec sitdy of viiicis tifîis indicates praîctice tiant fruits as
commsierciali posint of view as very isarauloxscal. 'flic spscnding of
.ais etira aiittint ut istuncy, for instansce, ai rusnin; a sybtcli uf
.scctiaîry titîaînts," istilizing itie transformser sccondary Isres!sîire

of jo0 volis, itteal of tise alternator priniary pressure oft ,000
volits, %% aii in certain cascs bc ais aîcîîal ecoossy. Econonmy ranl
tis obses vrai mît tise îsrimhiiinary diesign ofa plant, anti sîibsequentiy
in ils capetation ; Isut a seetîting ccuîsuity in tise design tnay bc
ise direct caisse of ais increase in sîibsehîuent operaiicsn expenses,
mîsucis gicaîci tisan aile interesi on tihe sulin £aveti by suds cconoiity.
Thîis prulimostion is aloi esitient to tht tntrained injteligensce ot
Ille iton-professiuetal "electticia-n." Thie efficiency of large

transstrssrs geat-. tiass tatof sniall szes; tihe dtrp of
voltage bi iseen fsul anti liglst fond isk less in tise former titan in
tise laîtter .ande as a rule tise jsrice pser ligit is lcss in tise large
sizcs. Cstnseqîsently, in a block of htsrs and stores, wltere ise
ligis aire faiisly niîisrnîs, dtis placing of a large transfrnner i
rca coliser, amnd contiectitîtg ail iiese mn inuitiiie orîonsecond.airy
miaini, wlieîsce are iap;sed off tise branches int thse vairious
hitosses, svili, itisier cettain a orsîbtions to, tc exasnîned in their
,,urcly commîiercial brariisg, bc a vcîy .îiperior mneilsoti tn run-
îting ;sriitary mains, ande pîiting on a sinalltransfoiierforeracla
rsinir. *rite iscreaseti cosi of!seconclary msains alton0 volts
osver primnaries a.i i,ooo, sss-ay well bc compens.ttied lsy ise less
co!st of laige: trinsfoniners per igsand tise sas-ing effecteui in
laisor -nit suipplie% b>- putiing uais onil' four, insteati ut a niiober
oft sail oncs ;an abti us, the great tdi.tnt.ige of a intîîh beiter
regîsiation Mi îressie t-s obtaitî as mah coss. Thse desitabsisty
ot a conSaînt psressure altie iaips ss estaîblisheti b' t facts
tisai tise tlt uta Liaitîs as reduceti about 15 lier cens, for every s
lier cent. incicase uf voltasge asivoe tisai i wisich il k iniendeci lu
be run a misssi s canie powver clecreas:es about 5 pier cent. for
every s lier çeot. ccrc.tîse nf tiant voltage. In the former case
Ilse constituser lias tn buy a gieatter suînber ut limnps, because
tisey bîsrn out ton qiiickly; an tise latter lie pays for liglit that lit
(lors ot gel. Tise variation otnc on atransformier watt aiwavs
be xre it. lsruisaily rangsns: frost full luati ai about 7 o'ciock on a
wintirs nsilt, tu le!,s allain a quater at .3 t.in. nexit ittoining -.
tise va, aatsos of psressure on .. , lasssps wtt therefoie alsoa bc
great. but grenier il antai transtormers be useti, iltn large unes;
ant i he effscicnacy ot aistait msil bc less ihan tisai utlarge sixes, as
thse fntllowiltsg figures iillsss

Caîsset?. 1j' litati. Fumll tastt.
s: lasnps %.; îIbrceit. 94 pet cent.
w0 94',;. . 97 -"
A cosrnion of ;01 oss er liglil ni aise t'tn sizts as aisoi an'

sitiite:
5 l1gi.hrl *fese S.3.60 pet lsght.

Tise efficient aloi ut tise larger size, i lagi fand, as a con.
strsl sng, In ut savnsiing ut tise ciecreaisetl cosi. Il as

points likec îhese tiai cunstituse station Mnagemesnt, and that
iselp îuward% dis-jeentis.

PREVENTING DECAY IN TELEGRAPH POLES.
A Fui N*« il engineer bsas arrîsvet ai lise ceoclussun, accurdss'g

io, tise Rt:lwa.y Reviesi. allât tise principal seat ut tlecay sn acte-
grapis p'irs ;-. in the ten ut msselr incises issosediicilylseiotî tise
sbustate ut tise giossot. To pruteci the eproposes luexcavati'
uSle sout lu ibis deplis around tise pole, an cican i- îisoroisghly
fhom soif anti ail decaving wood, and tisn lugave si a cuat ut
bot tar Tise pole is iben %tîrrotndecc by a sitese oftgiazed
casshenwarc. ishicis i ate in sei-cylindrical haltes to facili-
taie stse piîting in pliace. Thse annuas: space betiteen thîs
sites-e anti se tanle as tisen filleul ss'i sornie dry isaitral, whicis
is tinaliv cappeti %visl a waterprotf layer ut aspisal or somne

simla esaîrii.Tise cust is said tu bc about So cents pet
pole-

THE NEW BRANCH TELEPHOI4E EXCHANGE AT
QUEBEC.

ON Fcbriiatry 4th a braîsci txcisatge of ise Bell Telephiorse
Compîaîny itab tblictetlinu Qîîebec Ira take in ltse subscribers frusts
tilt St. RochIt dirict. Thse building, %Vhich is sittsaeti ast %lst
coiner of Caron andi Cisatest staeets, %vas built by tise Bell Tele-
piione Cusss1sany exisres!sly for tise pîsrpose. antli k of whsite brick
witis mtlle tounadations, une sîesrey sigis, witis a bassiei. In
tinss bascuslent are tise lseating apparatîts anti sit batterses for
Isle uper.îturs, trasnsitsitters, andl otiser circuits ut tise switcis wisicis
icqisire battery puser. lI'lie cables fruits outside are also brouglit
into tihe building isere fronst a ole in tise yard, ss iicîs i!, placed]
ci-uSc toa dtis Wall or the hldîiteg, andt pass titrougs tist ilissr I0
iron terotinals. on wisici aire msoulurati tise standard coibiisation
'igzitning airresters, consisting of a lient coi anal a carbon plaie
air stace arrester.

iiTe olieratns ruons *s aiîssn1st 5t feet long by 2i teet Wide,
and fi:as ligii un tdsme sies. P>ortions are reserved for tise
uperitors' cluak rouira, talking booths, a psublic courater, andi desk
rooi foi a clerk.

Tise excisange is i presens equîipped .for tour Isuntiret sub-
siber, villa an îsltiminae capacity oftwo tisousanti. *rise swviici

is ut isie tiivitied type. basing une section ut multiple board for
the trunli operator, on wlsacisà tu gise connections caliet for front
tise main office, and also suint local consnections, tise reiaintier
ut tise operalor's positions )iav.ng uniy tise usssal j.tcks andi drops.
K-acis uperator isas chsarge ut une liundret iunes. Thse vanocus
parts uf tise board are ut site lasesi design, ss:ch -as open jacks,
self tesloring drops, and tie new cotsbinatiun rinizing andi list-
coing k-ey, sucis as are being usard un the nemt Torontu switch.
Fronts uhe arresters on tise cabie terminais, swiîchboard cables

aire carrieui lu une side uf a Hibbard raick ; aile otiser side being
conssctied iu tise isîtipiejacas in tihe first section. I-rui lisre
utiser cables are run In thse cunnecsing boards un tise varios
sitites, anti ence tn tise jacks andi drops. Chahts ut special
desiLn are provideti for tise operators, anti both gas and eleciric
ligit are pros-itieti as illusoinants. On tise wviole, tiîis is une ut
thse iss Msodern anti best eqsippeti offices the cusnpany have.

NATIONAL ELECTRIC LIGHT ASSOCIATION CONVENTION.
TstsRns was a iasgcr Canadian tepresentation titans tisîsal i

tise National Electri.- Light Association Convention beiti in
Clevelandi un tise iglis, 2oîis and i 2st ut Febrisary. Amnng
tisuse whlo attended trotn Canada were Metsrs jolso Larngtons,
Fre<leric Nicisoils anti J. K. Kaisierer, ut Torooto ; J. W. Tay.
loi. i>cterbon'; Frank llastger, Montnmorency, Que., anti J. A.
Corriveaut, ut Montreal. Tise total attendance ai t ie Convention
ntitnbcred.about three isundreti. "tsa iefriats m
cars Covenîsons tisai i had nîtendeti," saiti une ufthue Canadian
delegales, "andi 1 was so disipp<sinîed tabat I aiît not in tise Icast
anxious In attend anoîher. I 'nat polisiset up My mental ap.
parasus tu the greaitest possible degret, in anticipation of'cossîiniz
in cuntaci with tise brigisiesi intellects ufthue continent. Jutige
ut nsy surjirise in flnd tise disscussions ut tihe îanes character,
andi larrely inonopolizeti by sales agents ufthue various mrn-
fas.:urint; companlies for advertising purposes. Ont mlsolt day
w.sttken up scitis s.e discussion ut tht înonocyclic: sysicm.
i ss'as surprised tsai itic President ut tise Association madie nu
cffort Iu limil tise discussion sua as lu allow time for thte cunssd-
craiion ut olher sssbjects uf Central soterestin the titcis sami fra.
lernity. '.%r. Nichois' papier un "Tse I.ighting ut Latrge Cîies,"
f'or exasopie, received no discussion wisaîever. 1 consister usai
oaur Cnnadian Electricai Association cans give tise National As-
sociation pointers as tu how br manage: a succeastsu Convention
Tise CatnaLdian Association is noticeablv siaperioir in point ufthue
ability ot ils measibers lua present intelligzibly tiseir views tspon
tise sublecis op for discussion, anti in iheir knotwiedg anti observ-
ance uf panitarnitary pracice."

XONTREAL JUNIOR EL.CTRIC CLUB.
jan. 2Sth-l.tper un "Review ut Past P.ipcr," by H. I.

NIucrgan.
Feb. .stlis-Paper on "Elecinc Beils, Batteries and Plusis

Butions," by T. %V. Stations.
Feb s iîh-Paper on " Street Railway Trolley Sy stem," by

R. H. Street.
Feb. :Stis-Paper on " lncantiesccnt Lansps,"by FE. W. Saîyer.
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MUNICIPAL ELECTRIC LIGHTING.

SIi.-NMay 1 requiest yon Io insert tlie ftillocvitg in asser
Io M'ir. A. A. ý%Vrighiî's questions re Orihhi:i munîîicipal pîlanit, and
Mr. J. J. W'ritglit's refèece tao action reccntly lîrolbnscî by West
Toronto junaction ?

First, Mr. A. A. \Vriglît's caîcrilaticun of incoîîîe is bastrl an
i400 liglits. 1 gava: "ne.try 54oo' as tlie nuttîner itistalleil andi
tunining. 'l'ie exact nîtînhetr cvas 1340. 1 calccîl:ted the iîîcoîîîe
oii tliis figure, anîd allowed a 5 lier ceint. dibcautit for pronîpt
payients. Thiis cliscotînt sliruld h>ebecit .lludced to, hîut %%as
inadvertently oiiîitted.

Thic scliedtile of raies in Orilli;î as as folloivs . (a) orditiry
store ligliting, 6oc. lier mnondali er s6 c. 1). la~i; (b) stores re-
înainsing open ec'ery itiglit, 70c. pier 16 c. p). pet muntît;
(c) Hottls, aIl nighit liglitc, Soc. per liglît . : o'clock liglits, 70c.;
bed-rutii ancl diîiing.room liglais, 3ocjier ligli per îîîuîtl, tic.

\ir. Wright cvill sec <luat <t-se lîrices are fair attd attainable
in inost towvns ttîuct have n0< the adcant:cge ai profltittg by <lie
competition of two rival elecîric planits, ndcer cl irncesir;îllc
condlitions 1 lclieve lie: lijisif opecrates. 1 say <'undesira.ble"
conditions, bccause, ha:ving been a central station mtanager niy-
self, 1 knoiw just lîow lie (ets ; front tlc st:îndpoiîît of public
interest, 1 slîoîld regard <bose conditions as liiglily îiroper and
sauisfâctory. To retuins-ttere are no *'commercial" arcs, and
1 cordially agret %villa Mr'. Wright in saying tint Or'-liai 'lis ve!y
evidently a pretty good paying plant."' 1 an% dtliglited <o final
that 1 have carricd conviction <o the mirai of a cenitral station
man as to tht econonty with which tht operations of at lcast ont
municipal plant are conductecl, and 1 hope to produce several
moire sucli argctmcnrs.

As to mny cbarging the $57o for carbons against the incan-
descent plant, readers of the article in quiestion wvill, on re-
perusal, notice <liat tht priait rcads ýust .<bnve *ht table of
expenses>: "Tht operating capenses of tht entire plant, arc
.and incandescent> are tlierefore as follows. etc." The carbons,
therefore, aie prnperly cli:rged. ln stating <liat "a portion ai
these itntts (engineer and fireman) arc justly chargeable ta arc
account," Mr. WVright show!, us that hais accounstint; sysîcîn is
inexorable il. its adlierence Io philosophical principles, but 1
as, hais pardon for sug>gesting <liat be lias iitissed tht point 1
mnatc, whicî cvas distinctly shown balf way down tht last
parai;raph oi the article: . "Thus, i wvould apîtear, <bat ccorking
<lit incandescent, plant at two-thirds ils rattd capacity, brings
in a sufficient inconîet<o dtiray its owcn expcnses, pay .pff ils
ocn debt and do the towvn Iighting fre." I< is eviclent, there-
fore, <liat <bese items were charges] wholly Io the incandescent
plant, in order <o show that its incorne is siifficicnt <o cleirny Il]
aîrc expenses, and leave tlie towvn arc lightting a cleair gain.

I really ecl lîkec a criminal. in tlîis discussion, as it is evident
abiat lioicever gondl nay bc mny intentionîs. 1 ams no< on tht
*'Wrighit" side. 1 caîtoot even féel confident tlîat Miglit is
agalnst Wýrigh:. rj.J. Wnrglit's strongest argumnent is *thiat
Toronto junctions ntayai' lias recoinntendcd tlie cotîncil tai get
tlie liglîtîng clone by tlie Toronto Company, if liant cotpany %v;.'
do it at a reatsonabille figure.-' Thîis antounts <o " si is wvrong for
Toronto Jtar.ction <o do ils own ligh'bing if any ather party cao
(Io i nire clircaply." 1)ocs amyone doubt ibis? lias -troyant:
staterl the opposite? It is an unasstilable truisns, visose sots
spning out of icrital tact. Blut cars ibis truisot hic takecn as a
proof <bat municipal ownership is expensive? My article con-
tains plenty argument, anI is quile open ta cruiscii ; Jet ais
bava: a fcwv sud> criticisîîts front Nr. J. J. WVright. Wc have
had aIl sorts of thtorics, -and exposé.% andI flot a little buîttst
invective, al assoîmptions front ail sait% ai ptrsans. I.citais
relegaite ;JIli<at, a'ndl alsa truismns, ta <lic rcar, and have solirl
argumnts.i Besicles, 1 thiffi an argrument tak-en froîn Toronto
Junuimon cannai apply ta îowvns sittuateil likze Orilliat. Tarotto
Jurnction caos suocply tic on ils %vires It lîse ai the Toronto
I.ighting Canliipany . and 1 sîtaulc bc tht hast persan tai say <bat
a o ligh't placnt cao bc train as cbeatply as a i Soo liglit lant.

Bu- Orillia bas flot rot a, i,5oo liglit plant i sis clonas, oor bîtve.a
laundred other provincial tonrs af the sanie size, s0 what are
<bey goin-, ta do? My article was descriptive ai a particcilar
case, gavcrnrd by pecuhiar crildi:inns. Any criîicîsm fourn lard
an coinpletelv diffèrent conditions cannot apll>. Tltainkiniz 'ou

for ourspac. rcimain, yours ver>' truhy,
GGîhw.' WViliE-I"RAFR, F. E.

MQONLIOHT SCHEDULE FOR MARCH.

1 I.M.
I. V. 1-1-930
... .. 10.4o
3. I 1, 1.0
4 . 12.00

5 .

6 ......... 1 2.20
7 . . .. 3.30
8 .. . !33

a .. Noj lmghî.
1 o No lighit.

13 ... .. 6.1o
14 .. .. 6.10

1 7 .. .. 6.20
18.20
19 6.20

20 6.2o
ci .... .62

Il. . .. 6.20
23.. 0.-0
24. 6.30
-,5. 6.33
20. 6.30
27.. .' 7.00

29 .... 900
30 .... 0.00
31 .... 11.00

5 .40

No lîglît.
No. liglît.

5' .9 :0
10.30

5.00

5.00
5.00

'Nt of

S.10o
7.00
6.40

32'0

Io-

3.10
4.20
5.40
6.50
7.5>
8.40
9.40

10. 10
10.40
10.40
10.40
f0.4>
lo..O
10.30
10.30
10.00
().00
7.50
0. 50
5. ;o

z2i.10

REMOVAL 0F BOILER SCALES.
'[III,~ grcert brîlk of tilt scîld illiauer degîosited front tlle feed

<cater, reia:rks thc L.ocomotnive, ina> be renivcd by freqiient
,and judicious blowing. Il cannot ail bc reîinvedt in titis man-~
ncr, biowever, for wherc the plates are tint usore or les% of it is
sure to bîkec on, iorîning tlie liard, stony layer known as « scatle."

'llie coînmnones: cotsilîotients ai scale are caîbonate of lime
'linestoncj .nnd suipliate of litte (gylg>uiii. Catibonait of lisae
seldoîn fornis a stony scale. It niay collecti n laîge masses andi
do seriaus injuiy io tht hoiler, but the dejiosits îclh il fîîrîîs
are usually lighter and more pororîs tianitari cor: esîonhling
dcposits of the scîlphaic nt lime.

Me1st substances are more soluble in liat wvaîer titan in çold
but carbonate of lime is a notable e\scition <o <mis ride, for,
alîliauglt it îs sointwliîat soluible in c(>1( wvaier. in lîaulung wvatcr
ir is alînost absolutcly insoluble. Il iallows fronithils fact tlî.'t
wvhtn fécad cvattr is puniped intoa hîules, tlic carbnaain lime il
contains is preccipitatecl in the forîin oi sînail particles as snn as
tlîc temjîe)ratture of tlit waltr reaclies Illc neiglibarliod <f 212
dlegrees. These p:îrticles are ilhirlcr :%bouit for a consicîciable
time in <lit gentral circulation. antI if <lie rirrillaliîîn us good
<lie> do flot tistially settle tintil slir draft of the sicani us stçOliptil
for sorte reason-as for instance, iii shltin;; doussi for tIi- nigli,
or in banking the fires for tht n000 linjir.

The bcst tinme to ranove <liis sediîîient b>' blnwiîîg is, there-
fcire, just bcfore slarting rop al one o'c'lock, or aftcr site houler
bas btoc.dl idile for an0 Iour or sonat niglît. or juiist efnre begin-
ning work in tlie mnnrning ; for at these lianes tht carbounate
cleposit bas settled mb ca kind of itc ai tlie liatont of tht
bailer.

Suil'.ate ai limei difl'ers fronît <lic carbonate in being mîort:
soluble in bot %%.lter titan in cold .anri il is, tbertfore, ravi de
positcd in tic sanie wav. The sulpbatc dirpnsit ;ý, farmncl at
thnse points whcrc the cvapor.tuion (.andc conseqIielit conîcentraî
tion of the solution, is înacst raltici, tl-at is, in comntact %% ti lit h
shell, tht tubes and the back litail. Ilcitig cicî)sitedl îractic.tlly
in contact %vith <le ison, il fornis a hiald .illlcienu .t~ Ig cîr
cfters eseînbles natral stone %a clnsely tb.îî nabtidy lut a %Iilled
maineralogisu could tci thet diT;crnct bt<wcen lieat. Theli bcst
way <o treat %water cantain:ng srîli.'u of lime is to convcrt the
sulphatec ino carbontate, -and remove tht c.irlîan.ite <lius fortncti
by otean% af tht bhow'nfl', as alrendv tlcscribecl. Thiis cant lc
donc withoui inijury ta tht hînicr hîy <le tise cif soda ;csl, 'cbirb
is a cnîrle carbontate of snti.
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STATION DIVIDENDS.-
1i% C. hIssiTus.

1 x takisig issu cbsisisertioni tise asçleiiiit' ci litittiisg of, a Planît af
ait> slec,%tilliiu ie (et twss issigs hsave 1:s1i tii lic lssssktî isu s ery Case-

ISSU). blir guing attensd' i hlli lis 's <ri -tIse ftrst cos ai tue Isiat, ani
*c5sslitil%. tise c-1ssi f sisîsîsi>ing elect, icity tu e.insutsiers. Noie, getitle-

suitt, il 1> isît ti> ttttciitcsii su , cil ulxss.îietiez <nt os lise atiser, isut lu
il> aiss sc5îlai %Is sdi i 1laibts is> si gise as fais a resurgi as iniglit
lircxesiei si t tise aîssssuît osf tiiey îtetsands hos% teu alsîs> Isle
teisseî)-ly iit ite giaissîsu> * <icass the tcasont i, fssînsl tss lie ignosrane

cils lier par of vaies thse msanagesr tis le liait> %% lit) )las charge. If a
statlissis il lien Ibisîspelî 1>îîasagesi a sas ssfaetssr> Cevice catlissit lec eslseetts,

a1isl a pei cis svice kl nts e,îtisîcîe il> gaiiiing liew custoîtiers ss Leesiisg
silsi unies. Andis agaiti. tise ojiea.tîisg CesîsenNes of a issu ly ilttaigi
filantt lits>tt iscesn i li tsse i liai if tt %%i e itiatagesi otiser 5i.

Ssoilitse sue fusti l latt iiis ch lie %Cil instailesl, the alssa asi sVe>
g i lt's. tiriieiseî ktisu s ii iîusîncss, lsical cutndistion aie sucs

tsin ih jetant .sugist ii lia> a faiturts, ands )et eser> )car t"tre is a
14alaisce saen i nsiitg %sse te[ tilt lmak us lThe: manager çlws isse tIse)
sîsg assîl siaisaige tci> ig. 1île rstNisu0 c.Dtîtris i %hici lie ouglit

ttsîîîcr'it alîîig ssii, j rsl.l> is iii .n isli, 1avt lji ai!a iilc froisi
Isle tîcatesi circit. lit %%.ants lis hisss suiscil, sr lias it siili ands

us islî liLe l i a cà.% higlit . lir plsiaily lias. 15 ta :0 ligistu, and l ii
)tct)l aecsiuat %%.outl nost Ivcrâgc st'slle tisait 3 tsi 4 dosllars a tIiOntit.

Tise ell csf ,sssting litste lisse and Isle Iisîlile inesuisie flos sîn ics et
ceuai iîîtss coas:i(icraisn aI ail .tise estinager agrees. is liglit Iii, hsuiw,
ansii at thli endl sf tIse >ear tise> fil, ilssssgl tise> liascs isanyvsit'ssue

Csis sers nsi tiser ,ationtsisstst lias isecasei sgo., iliere is sljîl a1
sieficit. A ceiat ineseisani ssfirrs essai ai 5' elcîe sieilaiiîa ie
are luyi'ng. Nu trial utiles is Citen iti sanilbie offeri tusi te %stlierin.

ese nt as cngitiee fas tiseir op1iniona as tei su ititier the anrticle in (fues.
tissa i of ai iiiesiis graste tu sibl tise> aie uing ;a yearl>' esntract is

catetsid itt, aniti at tise voii sf tise >e'as il i foaitliai instrasi of tise
eiinsittlisn tef fuletli 1er electrie su.ru. living in tue aciglsuKrlssuof 3 Iles.,
it us nrarer 4.

A jetant tianagesi iii suris a 'va> will neser pa>'. Tise suliehintenilent
tis elecitician is charge isa> lic a ftrm tclass titani in cvcty sesîseet ansi
ahths.igh bc il t:titig li, 1se-t tu it Isle plans a% canoicahi>' as lie cnn
mb as tci tialke si pay, lie 'us iansca.lilisl tei suds an cstent 1<>' tise lacs a!
e5fdusiise aisility ansi jueignient ai tue matnager's liait, as ta lic aille ta

accoilii notising fuither than ta redisce tise bsalance isisicli. as i s.aisI
blote. i% -uie les hue fasîni on tihe serong sie csf the Iledger. Smttne
sic finit jilst tise rcserse state ai alfairs-tse mangager i% an ecmlingly

ýhtcssltsincmuari: aanage% everytiiing ta tile adeaniage a tise con-
pany ansi dots eeer>'thing ii lînsmate its sieliare. lit is unfoîtuntate
enaugis ta engage a >u1etnienslttit, ss ho. alt>iougls cusning faitiy wcIl re.

~sssnsaie'l sicssstsissbr'saai lii suint..Tise lîlant iseuniîsaratiscl>.

ne%% ansilasui ha% c unsy îiariîsa e t bo. Tlseshiffenencclsetween

:)eztti esluenss Senti rcecelts fas tise yeat suas x-s sitiail as% to tnsicasc
igit sotisetlsiisg ssa% naail>ll si îsng. "0 tise sisectssrate ur pttisîsriettsr

,ieactse that a chiange' !f tianagesi-eisi %%utîl lie isenelucial ts tue cosrn

1si>sintetesîs. As i saisi aui At stiate it, sectil si< engage%.%a
si entiiel% sinssted- fier tise sî,iik ticete il in isans. 'lite filanît j'. in

liait condiin, aitite si Iiîlt> isi rasins fies ittsitus ntennt. Strsisi

pilse men s proscrivtittsl sith an> %ititail covering -. exhiss. stran, i%
gaiisg tss sist .îs salutesu iîi ih diriectly iis- tise lasilcm. iloilers%
aie tint lserlMy fines. ant! air cleanesi sien il lsecnits al,îparent tai tise
fiseian chit be haias tisaik issice as isard ta kerît steans up. 'lite îiy
rami) taonsi kc itiy ssstt in tise me conditlion --<ii% eve-rysiee

ecelstii iii tise ibinicr pliae . fone coils of sure airc i>ing araound tise
flans - carbns% cmeynhise; incansieseent faines gnoo andi hsall, in

1 îiacs suisere they are cash>' broisen -. maeine-s tisnt îisaîerly cleaneil.
ansi tise rernaindes la iciinr stitis lise salaite. 'is esginees, %%ho
kusass bits luuinciesrccnsnsentis certain changes ansid ssivusas
fier instance. tsien tise i.nil pile. lic coiezies usitis sanie stiitlsi cas et.
ing. î le rs1 slaiiss liat Isle lu..' -iue tain tvetiîsn ind rashiaiin us Cona
.ssclesc. suhicit sic sill figurie (sut Inter ; auss tiaili hsîtunsling tise
siater dacicil> int.s tise laitier bie-s jsass.ng it tissugis unirs sîtitahîle
bser, isveuise a great l's. Isle sulsetinientn lîefens, retting al1n

su iisssut ste ai'-'se inilroaemt-, 15 lii' plsicy in negartl tsi tise maiage.
ment of tise planst is tie sanie tinugiiosit lie tiilss ilnt if ste esin
,Iitiu.' arie kist lissi stase eisssan suil tisink ii a shresî suuerinien.
lent. andi giali% ixxçpition seull lic nisanees. la tise mceantime tise

c-nal pýIe us dimintshing at an cstmanshiinsay rait : hat sea% a %tait
mnbi'inin sahie mnsniing lu a nualeisili as niglut. Tise englacer ia a

sbort time lsiais' upsun tise suliesin. M'ent suish anc claecil cye. ansd any
m=<gesumns% or impîsas'carnts% shichbclu nsay iieem atlihslile ti bccarriei

ont ue L'"e le- tshimicli. Tise supesrintendent thpsy ie =ame laaw-
lesige ansi atlsîhl sin segaîcI ta tise sI>rîao om anti otset r uieîiarnis.
l.2mps are htluros caneleuhy ; iso secasat s. kqsit ai tise sanie ; ce

cette lias icc%% t0 the stock ruonst inattrii is talcen for wiiis,ii .nn
accossit sibouslet lic givvii. bot is nevet renslcrsil. livre again. is c have

a Isaraliel case. ess'clst tliat the jsiti<sli arc revterses-ilte mianager on
anc sidle si Orkiîig slet( t Ilie eossipny .Isuy)itig tii atiasage ; viterisng
snis, p.1>itsg cosîtract% ;issoising aller tise coispany'l intcrclit ,ceinig
iliat site offire staff art dlsing tlieir dut>, aiid tit thc ofice andl oii.sr

tipî ie iticiivr ij îisiiiiaic suîwsvisioi arc tus, a% cconssinieally a%
is consîstisit wi tis relcietît si uni. whlî lie lins gaitid for the comipai>
lia%. l>eet lenst iii tlie statti tliaugh tiîc ineficit itatter in sih it
lias icen olpcrateuh. -. %tii througli the fa.lse ccotiOnîy an tilt part u.! the

Noev buplosîie takic anr osshitaty cvery.dlay plas -ote sihicit )nus
can finuit alitisst iiiysvlicie -say of 6oo i. r. ceaîsacity., sssng non*cots-
tlttiig tigisies -tidi jeratitsg the Eclsiion 3 w5ire S.Ystetl; andl let sl.
>et if %%c: cannot vfféct a saving lin tal.itg a teu alicrationi. We itill
ctart in t niler rassi,. Nstw. gcstlesen. 1 tisink yoît seul agîc witis
t slite i tarite lisait the itîss in tite fisnace ii gricatcç tShan iii any <itîer

l'art of tlle SysteIsII ilietefisse. Creit eate ought lu îic cscretsed ta e
tlat the lailt ir atdied efiictcntiy. i tink tlle -corîîus ielicti aio
tsssst of tiser stilp.i>ttig btatisîns wosiii, on tivestigatin, lic fisiti lie
rîglît in tlt leities rsîsii. Fitsng à,sa science intch les canstîiaster.
andi vcr> feu tiscis t suc, or liscilties% can lic laid clown for Ille efficient
fiting oiian> huiler., s isatirs Vary ecedtssgiy ici construction, atis
cs ery iffrett grade osf coal lias atb isecuhittt. iThe firetiatbSb is.-
person unsier ssl.eiisisigttîetatc casie tlle botier israîvily contes, and his
dluttes,, froit nsst living generaliy undecrtiosîl, arc alît tsi tic unsicîvasieui,
altitougi lte>y eau far niolre knt)sueledgc itan il gcncraliy sissd. il
is flost liai îiicli ta may Sisat a1 reilly gc<ud fireinan is an aiis invaluabie
tîsan. and tisat lit raves. lis Iane ta is etmployer muîre than tsîicc ovcr
isy tisc c.lrc and econoniy sslichs hc excrcises

As statesi iefore, tlle miain oisject is tu convers tue tient energy of «.al
intae clecîri.si ettergy. To (Io titis ve mtust gel as cumifletc: a eînisus.
lion in out fuinaice a-, litssilie. Tite fsring is only <cln Itraperi> when

thes flic1 is cc)ntniedi in the isesi issiiîle way-that is, witen no mure is
lisrgns than is necmsary 10 îirasuctc tilt anieunt af steami reqîtirei ansi
tui keîs tue liresure unifarni. Now. ta attain this crne], esumîsete coli-

iîutjso initst lic attaines sit ie fuîence, andi titi% ir Coing on sslten lhc
fuel ik liuraing %sith a lîriglit flanse evcnly ail os'er tilt grate. Ilefore

essnsisie1rrng tise condlitioins e tîttst hae tai attain tii end, it inay lie of
intenesit tu f'tnd out exaci>' whiat tue mord conîbuctisîn itns.m We finit
caritiutaîsn is an energetie chensical einiiinatioa of oxygen seith sanie

otier msil'stanee. acutsstiedl h>' iight andi lisat. Tite subsance sîlith
%% lîteisi caîîîlistc as calied "'the cotssitiilslc,'' or wvicn catîtisusîjon
itLs pliace in an andiîîary fîttîace, it is called - fulel,*' as for instIance,
criai s, <su;l.oi. tIc. Tue îsssaiîict-; af lerfect combusîstion arc 'sater
(steattîl andi carlImaic usîdc. at ta incure it. a sufficicntly btiglit teîer.
turc -ansi a sufficient sttplly af a%>gea k neccsstr. The first -,tel) tsu.
'varsis cffecling tise camiîination ai any Cas iç, lu nicertain the quantit>'
wçith ss4iich it sîill csernically combine ansi the qttantity af air re<îuiresl
tui stlipiy tue aisiînt af issygen. !sltci af the alihareat ecampexit>.
isici cxiqîs tniis htiait ariçres from the dispropation between tise
relative valumnes ctls of ailthe canstiticett atns ai the severai gases>, as
cerriparesi isitit their relative sîeîght%. For ititatnce, an aîam af hydiim.
gen is dulsite hit of an atsîîî of carin vaîsor . yel the latter has
'os tstue, tue wetgit of tue formier. Again. an ataîsn of hy<rîigcn

-sdaule the btI o!a at (i f asy-gen, )et tile latter i% ciglît
itsurs Ille ssctgiit sf Isle fosrmner, ans il oasn. C'.sal sîisi't lc ie lllld
tata gai. lîcisrc it cari lic lsrîslwsly isurnei. ans i n oties toila thîs, li

ai sutlc tntsuisluesi atl a tetiilseraisire sîlics ssil nost co1 tise Cases
iicîn tise igniting plis. A large %uîsîsly <if lenst ais t% ncceded sîlsenceer
a isess lat of esial is iirowvn ini tise iie. as titis wistn first irto.
scetes gcneraetes a large aniaunt iii ga.. If insîifficient air is asimittesi,

iipr(ct conilîsision sui iitaLc pîlace ansi therefare 'vaste. An air space
in tise graie isars miîs.t lic îsresers'ci atit arrangemsent macie .so that frelas

!.sipie&t of hsat ais aric intraslueed alave tue rite. Inacninse Ca-es out ai
seen this air k% 4upliliedi throtigh the meiism ofa strang chirmncydrattght,
antii tn rergari tnie i qussîe lrai Ranksine tise highes4 ansi iest atti
onty on the msis)jec. la thc t lits eslisin ai ht, classîcal siark on 5 'The
Steam 1E.ngnr,'* lisage z;2l. Prof. Rankin sisows tchat wtth a ciinney
sIe hest licymle îltaîtght sioisil bc lirud!uceui b<> z Siîniierature in that
chininey ai 60' Fait. alssîvc the tcsnlsera.ti-rc ai the externat air, ansi
thenheca- Il itaplbcar% that uisier nu cîrcunîstances cars iutlic sacccs.
.ary tai cxiens rnssre thaïs ane'fitrti of tue tlent hrat ai camisîss;iion
foithlie îiusposc ai prusucing a dratight lIy mean% aia cliimney." Clin.
tinuing P<rof iRankin %ays - *"Wen thse <iratght it producesi b> means
ai a 11il1%1 pipe ai cea ailowing miachine, na cievaîlon ai temperaturc
alsave that ai the esternai air is ac0laity, ansi with a foscei uiraugut
leus air ks rcquiredi for dilution, c-inscsiecnt>.. a higher teniperatttire ai
the ite, a more tJiisii cenduecion ai heat tsaitgh the hcating surface
ansi a betitr ecanomy ailsea:i tisan there is 'vitis a chimney sirauglut."

Note teraf. Rankin iitstuncily %talcs that imiter no circumutlance can it
ler neccs'ary le experte] Igarc titain one.fourth ai the toal ai tfeomisut.
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tien for tile purpose or prwducinc a draiigii b>' %ntans or a chiincy.

Now tmne'fotirtii of flic total tient or coiîbutiiun mucans coniirabiY
niore titan omie.foumtil of tilt filel, liccarise il (ai oes o inelumie file uli-
imurnt fuel nur tilt fuel esýcalbittg a% cîîisibu,îîihic gaNss

Wmiiii ciiciy diaughi time c\imerimienis of tite U. S. navy sIiuw that
the ordinary furimace irmîirt-s nIsmni twice file thitctieai aiotim o! alit

tui %tcure imerfeet coiiiitioli. Prof1. Sc.Saekîllfer, of Viemmna, Immîmif
in tite bouecri use-d in Emumpe nmi average excrss of 7011. of the imitai
ammoutît piassmng ilizottgh ihe file, iii over ilirc limes file tiiemrelicail
auoulti, sias libed. A 'civ, oh afialyses iy Dr,. lieut on flice cb.ea;ming
gases front.' a eli'kanown mtmike of bolerN wiîli chinîay draugmt. show
tlmexces. oflr lu ime 42 lier cent. of flic schoh' iliantit>'. A berii!s o!
12 tes;t. madie lmy tlm: k-trim, CC. li artil'icial mai gave an arage vcrCt!
o! oniy 22 lier Cent. (Wlli Mai alist a sosing Oi Se'~ jî (Ifthe WISOIC

iluaîîlmty, nt in a fen caes amine i ail. isiith ouîy trae, (if cacismnic
tbxiit. Sn imy iluting in a.iimcimanicai tmks cc fmn creaiig a mratîgimi. sac

can batch>' igure on a bavmmg ni 20 pr cens.
Nosa 'vitl 1mrctnta.ge II lit wc gnhin iy litîîting ln a hsl r eater?

WC nre Carrtyimg a «SIlilste o! %~ its., has'ing a îcmmmie-atltir ii 328S Fam
Tue besi tif tireait(% do îlot lient the %valet t0 aimasse 20e" Faim., nuit as,
flimc sair lias fi lim liîaied frot the niormal iteaiiierature Io limai; o!'ieaîi
hefuee evaimalom on ake plae. siuime arragemment oughl lo bII' mmadr
No fii tii %homlt amis lic <lott ai flimc esiense o! the fuel, whiicli sitiulmi
uic utillletin l gcacratig stcatu. A-; slîoi, fi teimeralure tif taiii il

95 Ilys. hues, i- 328», andi if wue tale 6o- ab lthe average tesmmleraimmre of
feeti, we hiave 268 unit'î of imealie lbtII., wlmleh, ab il laites i. s5 i tien
unt-r t evapmoe c ouario ai ser froni 6 o, reliresenis 23 lier cenmt.
Ail of ihis lienl, tiierefore, is iich cati lic imiiiarid t0 tilt fecd w.iier, is
so îucli savei, nul oaiy mmm filel, but la capmacity o! boler. Ab mte iras,

our water tb 200' befOle iualinig il iPàto lime builer. webc s1 40 lical
unit%., wicim zcre-Lsts 12- 5 lier cent, tif flic fuel s-tvcd.

Nosv let us fmili out suhat ste arc iosing thromîgl the sicaît ptipes beirtg
uaîiroieeied. Sny w. have 300 sq. fi. o! slmîmrfielal area O! higfl Ilressure

pip~ing. The scteoia n Ilmmleroiuit Of 328 *, the surronilg air 75*:
tIiffercace in sicani and a.ir 253' Faim, la excmeianin. on bore samocigi
irima pllme, coadmiem ai Corstel Uaiversity under flic direction of iof.
R. C Garimenier, il ias fouad limai ihv lois (lue fi convection lier square
fi. lier imout ia -i four inch pilme i a diifeérence of icmmiieatiure ni 277',
was 425 Bi.T. U., te lois due ta ratdiation 340 hI.T.U-, tmmking a totai

765 Bi.T. U1. Ai given ihfuece of timiiîet.1iure, (lie lems (rie 10 con-'
vection lier ,q. fi. isE l'Our stimuim lie 3St h.T.U,.. lois due to raiion
305 Bi.T. U., fatal 6S6. As we hav'e 300 square fecd of pilbing. tii, loîs
%%outil ainotîni t0 03 B00h.T.U. I)erimour, Or 205 ibs. -If ciil -eîuisa.
lent to 6.S il. P. ns the isxitet bord. Stippaiing the average Icid i er
htour%ts 300 inaicted it. i.,an(ciwtesrerunningz4li.tous lay'. Assumi
iag tliai il stas necess2ey 10 lutta 4 liii. of cent lier et'. Iius sec whdal
WaC have %2vemi so fat. We stere biinig 28,coOlbs., or 14.40 ion% 1mcr
<loy. il' flimc addition of th aicanireal draugii sac s.ase -0%, or 2.8S
lima, pet Clay ; tot.teter rlt 23%, ci 2.45 tons lier Clay ; imy coveritig
our pillmes wiih one inchtof niagnesia and ont i of iair feut st %are

492 flic. lier Cloy. Takcititiise figure. togeitert me filittai Ace have
savemi S-3i52 or 4.2 ions a daY. 1 îthink a fair overatge lîrice fur
ctulistauid lie aboumt $3.oo liet tort, si flime saviag iii plain figures soulîl
lie $12,60 per Clay, or $4,599>.0o for flim en r; at inmtait of ltme con-
%itaption of cool lier mi,1. beiag 4 Iliii, il wu*;l. bc -.. S4 .

So nmit for our eltgine% anti bolers Soine stations mlcr:vc tiite an
ineoine frain the sole o! esitousi sieam. A conccrn ailli whiicit ira
coanectei ictedm ittc large office bitilmlingç, ltoviag a total <if î,,4o
Motis, for sîCmici tcey teceiveml flie çuai of $1,400, ond if 1 remtistlmr
rtgitiy lthe back ibre-,îulc wa. oaiy tý ~ iii Amy coamîaay using nom-
coadensimg engines catn, lmy ihe sinmple adlditiota of altock pîcasure valve,
imîlizc tIteir cshamîsi sicaitif tue ii purpose, if titey cati fili a so-ie for tbe

sanie.
Befom'e going on in th dynanto zota and oterilepartmcais%, 1 scoulil

likte 0say a fesa sortis la regard Io a fîrnaee sahicit scs invenied imy
Monsieur I)c Liaci. Prtof. De Moas, ivio was a lciturer la the eote
Potlytechnique, Icit lart la tS70 ta avolid concrIption la tce scar, anrd
s*atîcd bumisa s a botter mter mn Lonudon. Titeoli lecture., relurnei
10 bis minti anti hecdede1 pumi îhcm inc cffl'cî. Titis he mlld. andi
whcrcver îbey bave bmcanpu iîmmn operaion the sahole %cric-, ta% bret

clanged. 11>' a sytem of cxpiaading fans anti nlroag mecitanicokl
ulmught, any subsýtance, irbatever its nature lie, can ti' ceiasimc<l. la
experlati tibicit have lican lierfotee 'xith ibis boiler. slomîge con-
iaiaiag 40 Me cent. ofmoistr bas Imeen opemaîct <mn icmeesfuliy. Tte
Linel Hlecirle I:git Gok., of lialifax, asithe ane imoplies%, use ttcaboî'c.

aieniioned tlers, isiith mach success tbat îtcey ca promlucc liglit ai lthe
raie o! z3c. pet t6 c- . iamip pet annota. Titey diçpo'c it !ail lthe îowm
rcfut.e, ani anyltiag tule1 2n getla inthe ssay of refu. frota manutac.
lurent, tc.- 1 =iy mention limat fria 4 ib$L. of carmon liinag train gas
mcorts, srbicb bas bîthtri becn difiesmt le dispose of. iltcj bave lie
duicil as amucit powee as coni ie obiaied fron one pouad of coo ln the
lthe ordlary lilr. The-e lilers are opeeaied wilth the above succers

il% 1 flufas, i larrogale andî ia nummerotis tlerlc ec Timete is ii ilimimb
limai ltie, i% lIviîig scasti e5'c-y mia> î'almaiie 1iits e iiliitcimg sili-)

stances, anuit sii imit a.i lits, momentl camm allei 1  iii gauge Ilte sai ectiti
omît>' sciicît l k liasliie îmm ntali mt reglrti tai Imle geeramiii tif powcr.
as secrois tii lie firsmitisciy fle a tît imig of titis liii etitim:l ait it
is nol hoo mîmîmel te cc limit flime tliite w m11 contîe wshen. Iiy fle umilitia-
lioa of every a asie irodumct, lime ecmmimmmiy oîf living 's li court flic iaclr'os
ecml liiajtimis fir ll'e ciiimfiriti oim fli ss.us ;iiim a m goi simme a ay liia .mrdsi

uîinig the lusuii, mif htiimy immn fliicelie (Ii sime futumre.

A NOVEL ELECTRIC FURNACE FOR HEATINO
MRON STRIP.

'lil 1- variely of ways ia witcli flice ciectir cutrelit Cati be ap'
pltedj for lme:îling ptrposcs secins 10 lie sicadîly onth le increasc.
'[imîs ste licolt can be :îjpiieîi dircîiy ta flime bodiy by passiag tlt:.
cutrcrt thirougît il eiter b>' fie direct citetl or b>' flic fîiler.
îtatîttg cmrrenî as la P'rof. 'flmot-soa's ws'vdiag itromes. Il catn
aiso bc subjected 10 titr aîrc as mim flie llentidos andm liker proî
cesses. Agmmn i con be leatcd imader %valer as la 'lie rec-ently
des-elopeci Hotte process , .ttcd fimt.îliy, flici Olîjeci te bc lme:îiec
can be broumght mata c'ontact iil .- anîler bouly previoîisiv ieatcd
by the Passage of fle cimrent.

Il is an aspplication of flice lasi lîmenîtomeu kinui ilmt bas recent-
iy been mm-ide mn Momircol, whiere flie Mottreal 1.lciric Co., by
order of jas. \V. I'yk'e, C mîadian reîîrcscnt.îuîîe (or 41essrs.
Sicilieas '& Co., have iaiehy iast:îiied a furnace for lmeatiag iron
sîrip usectin l a kimg iorsc'sioe aiis, :1 flie rmlhng nitms of
Messrs. Peck iiettny &. Co., Mtoimîrc:ii.

Eu.smz-rmI(. I*UR,,ACr vor lIco STicît'.

'[lie accommpanyiaj. cagraîiag shmows tue arrangcemcnt. 'rie
local lighig conmpans"s mns are tr.n it ani deliver cuîreiti
ail 1o4oî'olts aitcrtuiag t0 fie Siciliens traasformmcr alîicm te-
dîmees il 10 i2 uit o 15 v'olts as required. 'T'he sc:ndary flexible
caties p:îss itroîgli an animmeler but on tlm dynaoîmiiter
prmaemîmle, aiso ilmrougi a kickmng coil wbich lias a mns'ablc cote,
and i leace t0 thc furîmace.

'*rice furnacc consulis. says the Llcctrmcal Engimeer, of a carton
tube, 24 incites long, witi t abore o! t incht, anmd walls .!4 an michi
îlmmc, ; tlm limbe is covered os'cr sî%ith sanci. 'rime clintrîmi ail 15
or i1% volts paîsses titrotgm this tube, hringing il 10i a sihite
licol. 500 aniperes us lime tîsual cmarrentu ailoted, btit ai slarliog
il is iacmeased a utile lai Iasien tuec bcalia; tmp of flic cohon
wlichi decreases lis rcsisiance. 'ad flie cimrent is thien ioweredI
to normal. Ilus malendemi for caninîtus (ecd, and mil teat ficc
ficet o! strip pcm minute. Titere, %vos soeule coubt flimni lIme tient
could be got tmp, btit his lias been coaclusivcly proî'ed by the
experimieatal apparatîts dcscribcd almove.

ADVANTAGES 0F WOOD PULLEYS.
Tue pracicai advantages of wonuiî over iraît pmlieys are

briefly sumninorizcd liv Power and 1'uonsinissiaa os tollnws.
Sns'îng ia poster by bt'ter fractin sturface for bels, 33 lier rent.
Saving la ss'rigbt, 7o pet cent.
Reduiced size and sî'emgluî nishmtiag, haag; ng, etc.

Carrespomding soî'iag mn power retihîmicc tai overcoase friction
la beariags, etc.

Gaia la m'd'cy speed limait, 400 lier cnt.
Soa'ing srn lime la ptting on or off the shafîs.
Saî'iag la lime la ,rocmriag pulley svhem -vaaicd.
Saving ia as'aidiag ailation or distoriia of shaftiag.
Ail ibese consider'siias becoame aumgacatecl in ;mporxancc as

speeds.-trc incrcaised. aci arc, îhercfo)rc, Of especial iaucrést îo
ail1 Who arc operal:ng electricai Ixtaehlttety.
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ELECTRICITY FOR ARCHITECTS.*
lv Joiti lALTt. 'titn.ri.

li ticencitter ut11 aciitect usl ill uti titlai iltugll ite uîu. nittlleS uie.lt watts
911 riecîrîe.ul moesay tiroi k îayb. u'w heit, flite 1,Iie.s iuivlti liArgely liter
sael I aslie us itulrtuiy isuiiultar %%tilt ils offite r taiil teai 01i> phsuc.i scienre.
'irer as el coillon ittiirtunior talte cuoitr.tiy. mut ie lia n iault 85 itîrtl>-

dite lu elte lieclili sr lamiers ci elte iuracue.m l detiual mintes :volt. sonnlere. &e.
1 iese tire niuetely ai iurîi.try itiliiesi, titl isuon foi, interna.tioat.l comni.

liait. tu sibtti> exptress co:ilpointl unatl%. atit No astii Ilte i-elttiian of tlii
terstuite tiis.le as. fire iîtiire. a% uf t îî i asie .mg Ioeala ftlic e SIdî.

ary iuuîsigsis tt tf lwoit issttrc .t Nelvion, %o titîl ne iii-gît Say sliorîiy.
l't ufl' i lwgert ienuies.75 Ntel Oîus. tIntu'.sti tiI 75 tuttitItis luesisre
fourt siiaie tnh .bote Iti' atuostt*. Ei'ctgti aiîs% lire- u) ailes illaitaci
uaitteult altr etii,titit tites af Nrutce. 'Ilie V'OlI aller Voîlt.%. Ilte discovrr
tif elte guls unie iuatrryt . liter Ohi. allter Jtits. tule uliscoerrt ti Oittis Iaw

(tiri Attipete tutu itltt110111. ;alter elue l-renità iltytteisis Oi tue s.îiue tuantes
tueil iu ii't ailes - lite 1 it'tr y lifter Jusclîi1 fi îîy. anid lthe Valt, tue
unit uti pîtisi iiii- uîtsîru.mlely toi.îuti aiter \%'it .aiXtt.

Ili liter cuuomun commetirciaul tes for rfeliciicily for loritt anti îu er. n tîicit
flie arciîteil itas otliun.îril> uie.ît n mii:. lit miitn itîlas autu liteinotinu pie
senti close anialogie, l titfi'r igaba.r fats u tite litesure .int lite lion of

%%.airsi -c soti %o titî li t r.tult'si uny ni gv'tu:g .u sery faitr geîtur.ul idea
oif uetuteelelctrucuîyti la I celitsiuler lise i,îcts rtirer ttuig it as Sarontg tiltu.
iraie Say tue bitîuulr <tris ofi ht>ii-ultcs.

I wuit vituIetuvar Ill 't Ii- tu îtîeset t1ii aiiilege. bit I eituut ak ytii lo (e'
isirnier lthai ît is il emttrse natitttg lutdo an mial5or,'s i alo tot oiseau 1 taiti

îut y liti lait eIrlci <titi cu Sb oni any selîse ti îlots c;f a mtaterual iiuud. ttterely
Iluit lthe ru-stîts .%et verry gîuci ;t if ut vorie . k tti ai litî.

Refet ri to l'al.le i i -Ii li est collisionî gises thte mn ies of elte electric,u
Osais% n hlici ctaabine Ilte four ceie:ic'.l qu.antitti's invouveci tin uiruitaiy liglil

-lat lion '-r nMo:t k i lit: tnd ÇtitItItt 'lionS lie Irtetb lu>' n01I Itct- 'Iey r
sytitb)Ulti Ini fitritulau. I lue 3îil coîtn Igusi's tlt eleettttlii qtatirs
uhticit tiltuunit% desiKntte. lie 4tit colititin mattes tuet gcerilul idti it.

s alved : taitli ueist colusitut u lu> hylr.ullc qumitittts n iuîiî are altalogous
tu tule elti'ine.îi git.tttus ta Ilte .îrîl colontial.

\'Olt. J. i>îif. tuf li'aeitî.iiiesue lir.î' or lires.
el.-ettotilotiv' ttre ai nater.

'tce <E-. M. F.>
Ohtio. R Reistatice. Wuastefui Resis. Friction af ipues

tuila', anti Chantnael.
Alissere C !(il:rent. Rate t F"lotu Flow pet secondi.

W~all. Ille Ilsrt. â.te of dbing l'otuet.

I 746 WsVlts=u 1 llot'.e I'tissr.

('îiru'it=itrssue 4Re5sMinci.

orr

Ini syitbos Wt.E

or. W '

or. \* (R

ofre I.ctydrin tC.'ii'At. ofi5is. cIci o-ui n ooa bo'tis aesfo

on lse emilx pcs«utrhetos- Votsa s atà n(.onr-eteso.i es

sthe lini su ier >s titte îa iiit aida clesetl ho* Leue. uc isaeîre
iai clc1rc tren les n.mzà uiîirete pt cicte poiea Antihm lti:tcses tue
tatistari of Srit lis, tiutoîgI sue Alsim ffi pîosii fo ficu mispendet. lts.
otue driise u risu cisA ellement ibat tuai ntsd. o tse frCtuoas ests.

tule trmnte f dit li voils ts stlgii oposs t te hlantt lo. ai uni Ftorse
tue ssatk spal) 's aei un aslrcin its of asltre peosa as, teit ()Vtti
tuel laiue esustare tuer g:eser ttelisr tis gratr it lion. 44) V 'tî0ts
nits lîreme, te retuier miette initd oliten les liseîs.

loa% eshiraisi lite prier.tu Itenee flis of tre. ite rstsofthe mand
ts.is etit u 'ty tiitplc an. ti it ou espee s Anal Oistîs«lisueh îsth
tisI lte ilCit u enr iai os tue plesai.the date ing iîy ien stac Ior

Sbct ii.. 0-u Ilre usll e tu, lc % rd to v fier i i tit Ale 5e ta tlu e m tit1.uec.b ithe
brutu Ir.ul iirtutij% i'tl tnente li.sî f u e tniîslie mi nti e niits ' 15 eqtt.ml%lgti uItle ie flois lus% e muiytc uislr sn aitasu. F .oc

jet miîn.ue ne s3 Ilirait Atret ai ADmnîMPets 'anue Und00 s fts tuti raa
sars tuer irleit "sarît 's i ie 2 .iteîe. Aidoll 3 zfot s.-s:tî er ui-nt 

-ni s.oiu'Ittitl n ise. aie a% <ill aistuerh tse nent oi tiplr
mi. utle rl.ms' Vo l'iein u.atx r ii stroti: poiul Anti bonstaruuent.ise

sono"Ot ai nd isl atii ncr eu voslps. tidsucre linipoiaîg . voia rend sayo

mtis fs'rA 1o ite lau, 15ca its:rmioli ýimte tie ailr.i au lted i tise
un'iit.%iher titi uas 330 m %tttspttuateud aa. iseaul, or to% .cuoali
Ir attie inui ck t lwt. a.si. or of. %fb. pe ittno ler thnoie t oot iteui.

titfi. a %"ey u-niI e.îitrsei tue cisi thne 33osi ni th pttttdi ponte.

lu u ll'efvl i lie naftî %nnal çnl r -athe atutupt biu isn oefes
10<1 sts at aatpra e aI atta iiee.t -lsîni1

i'oinerlcirctlits stlïppIy cunsent alt nsiutant PTeSUre- 2S0 %'Olt% 13 one
illutai setire. 1 Ille Cotrent lst'i 13 3isîtupetres. the wtts net 3 x250=750
watts ; ptically se horse pce. anti c0 11919 4 cents prr Isoler. tit a sels
volt clte. a 6 iiîn;uere curient %volatdl mîe.n a hsorse pisser. Sui tiat fur et
getieru rfuie. mîlillufly I.4iitiivtr the average anîperes. flic volts anti lier. Iloutrs.

DI)îvli Uc Prttnci b> 746 tutuc flic quotient watl bc ise horse pulorr liotirs
consuîîeui.

llr îî's.slniice af an eleclriciil conutor is nnialogous la the itymratilie
ficltion ia its ;klost suhilst ster mîueeb.nicail friction its pipecs varies aceordi-
%ig ta %lit inom5 cosiipluisted tuiles, lthe rtsistnnce-ofronduclors is fortuntstely
Rasu'rnr-1 Say very simple lasus. It mepciîds only an th.. niaitrial. flic areA of
cross sction antdlftic lentigi ol tise catuducior. Aied foritunatcly tsg.,un at
chocals otult. eopper. is onte tf tile besi contitcors. Il is eicondl onlv t0
suber. n hici as lt<'lîur stil. butt oilly by at siauli percenoinge. iThe rcstsiane

of tris us luetu cen 6 Inti 7 agents tiu.t tif coppeu. Cappe aii s titerefure ungver.
salI> tisrui for wiuing. anti se tsu oit ly eujîistuler ,ie effecîs of arr. setui
leagtu. suhitl aire lihet flic rosîstance of a suite sarirs directly nlis e iengtla
îad unvCrselry as tlt! ti-el.

Suppose ît icresîsîatcrofa .i se a fout lîgnifcraîcosseita
.tu-eu% us Otgs ot:1f ec lotigit wouuIl? u. 2iotts îolac. taolictis A'notier
%%ire of b tiles tue scîioil area ant it foot long ssosld lue 1.10of an ohat.
of if la fect long, 1 Oltut. T'ire are talent.%' or putulsStesi tables of Ilte ist
lance 1îer fout of copper uires, anti Say thentîu'of itis simuple relationt be.
isecen r'es1tslie. are.s anîi4eiîgîi. iliy îiu-y be vteaîi.'d lo.mny acuui cr.
lThe question af rrsustatice is of direct concert% toatrcittects un tise wiring of
Ituîllutn&:s. but ils brarung %voit peilias bac îtlainv-r lifter consiuleruag as brtily
*1 assuife te i luice nysteuits of i.ginig ai geirai tise:

I lThe conistaait uirrent systessi. suhicli is gcncraliy used for lightiag by

Il. ihe canstual pote:îîil tii-ct cîlîrent t>-t:eni. used tor incandescent
tanmils Anti fo, iloil.

1i1 I1 he .îlirin.uinz cors-cnt systeni. tîstai for incandeuscent i.unups.
Fluese ca ail le veuy we-Iliîllusti-teul iy .uàIuiogaus hydratilic systems and

for Ibis purîite 1 have lîrepari duagrants t. 2 tenti 3
T'aler flrst di:%a.siîî s-ile constanit currects systeia. liere the puasp te.
itnts tile dyn.itsîo. iii v aeàmitins a sie.îAdy Slow circulating roundi the

D)4QRAPI 1
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astî pioe. At ie-sais in tise siain pipe are stop cocks. and round cacis
Jcf titrai a. by.pass canststing oa long pipe. sviich opposes ,a bigls frietitunal

resittance la Ilte Slow. sO tbttie liuu:ip mtust CetIr gicatel presure ta mauin-
,Ains the sanie stetly flo-. *iic-se iiy passes i-epic-sent the. temps, in suiicis
thse %%hote Morte clone an forcing the cuitrent '-hroigh îhen .tgiinst tlueur Te-
siblience. appeau-s -as finit. ratstng the teniiiei.lture ai flie cartiots ta sucs a
(Iieree tis.t tiscy rive out ligisi. Il as obvious abatî except for tise constant
resîstace of elle ma.in pipe. a resist.nc-e uuhtch is rude sat.1il. tise %%oit- the
pî:aup, muîst uio inerca-.ses dtrctly ssîîh tise nunib'r of the by.paisses lise Slow
nutst tt-.scrse; -. aîi since tlc ue i Hconstant, it fllosus tItat titis increaiset

Mort, îs due cnttreiy to încr.îscd picasure.
IJadernaili tise isydrsuilte dtgran i% lisant of thse carrespotiing eleetrie

vysteni. rerpreseattng .u dyna.mo .tnd -ire lai.sps. l'be amperes arc the sanie
no atte isoue ilay intp arc burnuîg. lut tise dJynatîtio siîusit~nrîtt-
étbot 45 volis for euh0 laatp blting.

Uîtutcrneaîttis alls ttn. 1 htave drassa a ildiagrani of paîenc.ils. sciicit
siîass gripbieaiiy isae lise dtiffrnene ai potenîtals estalulishetil Say the action

of tise ilynanua is coastinted in Slifle.r~nt lutrll of thse ctrcuit. lx is as if tise
ilynanto 5<re ta ptifltp raisirtg Mat1er ta a height. front whiics it flous doun
itrotigi tise isanneis oftered by tise diflerent paits ai thc circuuit back ta tile
putatî. misicis again taises tt g0 retrace thc sainse course. rn.utntaintng a1 cor-
starit circulattion.

Sa.riing Attse isigissi potentiil estiiiuised hy tise dynamo, tise patential
gi-adienit f.ls gea:ly. uing tn tise sl.glis can-umption of volts reqit-rd ta
ascrecoiite the satuull te-i-stAnce of flie main canilurtor. ls.'isn îî i-caches tise

foint l.îîîîî isere is an abrupt fait. by tise .'niount of tise salits eOnstinird un
forcing tise tii-ent tisiough tise hugis resistance ai tise isnip. Thsen bibioss
a genîle gratte ta anir abrupt fait il tise roeat èlTmp; -. 'nd so on ta thse
i.t L.snip. froit uhacis there as a lasi gentie grad.e btck ta tie dynsmo
thiatiit is rttr ssire

Wliîrn tise same dînenrt passes tisuougis anc tu ater inotiser tise L'smps
ar exo td, be connccrd in series

Tîîrntng tan Diagant 3-lthe constant potezilual direct tileent s-stemn-the
itydraîtîe diapam 1$ un ar.inary waterworks systerm. nîtis ise addition tisat
ail w-ilrr lisei 1s dtscistrgrd loto a main seturn pipe nicis leads back ta thse
pumîip. an.d front uisicis lise pumsp tlons si. stppiy.

'lie itncison affic jeaunis, is ta msntain a ostant difirrence ai pre-ssure
Iietsueen lise mains. Zach cîoss pipe front mni. tas main takes vhzstev-er
Slows lis iorietional trsisance swatt allas tise main prtssttîe ta liroduce. Anîd
it is obiaus thisa as more ersspatits -er opeard. the incrr.yeui suai-k tifi
d% naromust la. Set lnt tise inemreed tlaw ; tise pressure renuains cari.
stans.
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In lime elecîme uimagrami undmnraim. Ille hmgh fictioun cross luttes -ire te-
pimcd imy minmesreni imimmlis. andl sime waer iiors Imy elieti miimmmrs.
'lme poieni diagrani shows liaitt li e rssmme mn mtme immimis canmiol lie

luitle constant. since iliee assomit lie sontir fail of poîeîiml mn tilii. îmn con-
mimlai amilm amîmommol of itms fail mu% hes% nhen almer- lire, friier mlms

umrnng. .e.. miiemi lime îcini emîrîCui ms lm'ss *lme loicimal ge.mdiml ms

greamest mearthlie dlynanma wlmrre the conduclar bai t lcamrry Imle total curreni.
bot time grade gels flaller and flatter as lime cmrrenî dinimnssime. imy lime an>.
Peres sulMlicieml aI eacm cta' palm. ieemonîagaensiil.ic
mn mime tecerie armer mn lime reluro wmte.

'Ve tortu cf gradiient dommin is miai for a cailmicor of mniforin site. liî
if lime canduclor ia redumeci ;mî e.iclm ctoîs imlim su limai ils afca alw.-ys ime.rs

lime lame proportion 10 lime inàipere carrird. mime polenil grin noumi
lie Ilme sanie limtaugmom. and a continulation of lime <iraI grttme siatmg frommi
lime dynanmo. as ia iniiaemi imy <lailed iunes.

Wimen lanips are cointetem salie Lmy sie. so îim'mî eci makes il% awn sep-
arome culTeni. lime I.Inipsamre saisi lo be cuniiecemli n pataudl. or in. omuliffr.

'l'imre rm'mains lime attrrnaling conClut sysieni slmown by Di.igtaun 3. Thme
punîp in Diugmaniis larnd 2 produces a flait alkia.ys ia mime mamie dirctlion.
teptesenling i dlirect curreni cf eleclîicily. In Ili.tgr3m 3 lime Putoip il Vm"

DIA GRAN il
-AIt&ýq1î C3/Yfiý

1 fil my ay chatîlmieai thiimie tlmymr.mimime 'Ia'igy ues tsiti (mmnlier
lime eýect% Of i itmrm itl of %%mer mellmme'mm em'sI'lietiiy mîmose of aime etm-duri
clu.intmmy . self mnduioîcmn %Imsi. if Ille imîw i-i' li latimI.i'e. aime- gt<'simimi
mi oumim Il' ss'ry smmmimlmt lo immse (Illei tu elmemiei C.Iil.cmy hiam .ms mimmctmmce
amnmm caat;irm y Me um.m 11r m.îiilm mm imei k -as titi irtimilect %%mil uimmii.mil

ivim10I r m Vie lhi. I imâve mioi Cniisidere', llm'mm mIn lis papr
Ili n rmmîg for mmmmmî,iscn (nmihslime vimjm'e mi Io iminiain ;ms mim-u11 as

imoisibm,' m ims.titl mi'iTeremts' <if sumttm'iii.ti 'lîs cii lime tr'nmets olme

ami'e fine. ulifir eui nimiiterso liimls immimng . mî ms immuliossir mImmi thei sulis
ni afil points humuld iri ;a' mm y% Ilme sainie. Amuii ili' qiiemiom as. sha l ii m m
iomn is pet sîîissmhlr ?

An ineauîmieîcemm 1i) i, icupmly .% cau ibon %vire oîf iigl rreamîmimer. %Is hidi
lime cimenti p.ismmmg 9imourli il 11C.1% t lan eam senee. liait Imle gemsmammre
of ale narioli mecrea1ses -as fime meuiipteilmu itimememe. 'lmerefore i tise Ur
faiti an lime -ut ecmuses ilion' immu, m lmorumlmni male ine or liii mgm le .llîîî Fies.
nnmi lime cnmis miiumi hmm'.î amni mimie Al'' ~iso. strmiii' lmigi .m oui mn.

cîeasu's Rouîchî effort' uuidmiy limai Ihe emmî.iiRe. i<tmgimmy sî'c'ak mmmg a1
variamimon of i/ (relais mime r.milem voilt% of flime Loup,;m up or :oit mi .iîs'. s mm1ii'
lion Cf S% mn fime ligimi. And>m l ii mmfotuiliy Imgrttui mhA 2/i , moital mIjtlieuOl
Inm volms «ai any filluip camîsmîmîmes Roand mmmi .i.ctory i-gimîsiom. luIis
vaîriaimon us (Il cmmi se ru-ckoni'mi iel%%("the ie itixmmmmmmim andi lumnmmmmmmmm iommi
nul tein cen <mli ic.î anmi mio lo.md. If i grossi.o aImi>mps ms feu m'y ia mirmet
duîrci froin Imle constant volis cf lime somurce of sîmîiîly. andm mime lammp am ise
Croupatie .îm ayîal turrdm on tir mmlilogeu uer. thei drit of volis mlim e mi me
imî.y lue ny auinimni. amni >cl ln'c msi' ai %%i l c aim ays lime saut. ilmeme n ml
lie noa variationiî n Ilme volis n Ili mim I:Iinipi .,te IitiiiiiL.

But liesimies iînmiiirmng flime variaimn un flime sou-. mm any one laii>;. liis
deiramle aba thl ie lammm;mîs mmm the sanie bimulinmg blicmim afil gem aboumt tlm: sainme
volis. $0 limai Ilme sinme dlass of i.mmmîm umay uw t micu iimlvrcimngr'.uliy limrul.
oui lime biimdliug. luis Sb Ilme olmieci of tlt-, feemier î>'îîeîm0 ai nuoor mi mîiumg. mn
mi imelifee'mct %% ires. carryt imrrenlti Io conemmemi pmailsmi mmmieimn numes 10
wihieli Ilme l:mummls are tmnîi'cieil. l)m.ugrnammi 4 shoî%s agr-a;î)liemliY Imle effecu
on lt dimstribm.uion of volts.

C5..7 a-V

piaced by a nmovable piston mn thme main pipe. 'sbich bnmng Csclaled ftom
anc immie la the ubr. ptoduccs mm pressure tial mn one pipe amml ihen mn lime
olimer. wilb amn accainpanymng lack ana formb ilow mibicha wsll cary mnnmouni
accotdir.g la lime nuniber of cross pathm open. Timis represenul the prill.my
circui. to wil th anps are net conncced. Tbealilj-cl ofan alien-imng
systein is la s.mve in the caul of imamn codmicors by rmsnsnmimllng poweer %% ohi
a %mail current i ai set higb preissure. flot fot canveniral sand safe use.
ibis power it m litransfornird unlo a large: cur-ent i ai lamiez pressute. mn
a mecandaty cimcuit 10 wbmcb time lumps -. re eanimecîcd. i ms the tocciiartmy
of time ahîernaîmng îys'emn. miai Ibis can be donc scmib sery luttle lois and
wiihoui mny movhig meeba-nzn>. The acua mans hy %iumchhIbis seffecled
in lthe " transforairts" "or-cons rlters." are beyond lime scolie of Ibis paper.
bul ai simple mnecimal conmrmcanee in mime imydr.tulic sysiemn ii gise mis ai-
aiogomîs resmhis. A sidimig piston in lime smail primiary cross pipe nil on-
oimer piston mn lime lare scandary pipe are conmed by a bart pivaiem i n

lime nmiddle. sa, imai the Iwo pzsloms osclie logrmmer and move equai dis'
lances, If lime are.% af lime seccond4ry pmson ms. ay 0 limes limaI of lime

ptimmty. a =eonry pressure i.mo mimai of lime priniary will bmalance lime
mime cnîtri'msnre. silît a sccomdimry flows of so limites lime pniumy ms produced
liy amy oscillaion.

Tise eceiie diapani siromis the milîcrnatot and primmumy circuit. feeming
two sepIrale secandaty circuits lirougb lwa irmimformems

The palenlial diagrî for baîim prinliry mmd secondames il immîhar 10 dia-
gralm 3.

The consoltdalion oi expermence in wvirtnz. 1010 prîcicl tildes. enilcmiymg
safe practice a% regardis danger front file. lbas imeen ;efornird imy the Fire
U!nuieruriems As'oeiazion,. *lber rules mil regimiltotns are pulisiied. andl
nie mn tiLlaii flic nimnisnon standiard ofs'l, mfr iirng. Thme %%%ring inumsi lie

ni liit "s gcod as the rides prescrime. Io ascii
1 

trouhe %illai ire instàs:ttmrc.
Aiionr <%ihtr doings ilt ruies prescriie flimc grm'au.si amperes d'Ocrent sizemi
wires ni'my caris'. and hare is a pmim %%itare iimmy are not ncet-sarily a sii.
fiirni miandatait 10 guid. lime -Irchilect. lime t'nmicwriier's .%lits us a %angle

one. s.feiy ftont iii' .ihe archmlect lbas ai amidiiondm ami. gonamd uinvary.
ing *igii . anm our prrvions conisimieraimnnî cammcernnr, lihe rc.sbisar' of
wiucs. wii ýimo% lios thrie oljm'esiirc niot nimmneui altimmnrî.

Thîe work spentimn forcing a entrent iitotigt a %%irc Renrâtmes iiemml in lime
wire. anîl ihe d'gîee mime w81p-aii 1sîi rase ta mrîeniis lapon Ilme rrl.ion

lIelscn the r.sle al nhe mime hme., ms Renemmt-i ani aibc rame ai numicli il is
gol tit of. N'ow the raie .1 wimch bell ms» genrr.mîcmi. %% tic ratem ai mihich
work as bpent mn forcing the emirrent iiiroiîgm iii rtsisanc: of ihe nuer. a i
il is star watt-, %peni in lime si mmc Andi froin Libîe i. mai .iieei
ühi. Butm %4e have ,een that a long ick wie .tracti a bhort ihin %%ae niay
hase exactii mthe san,,' ohmns rmeiilanci,. %'fmils mime &#rite cmmrrr,.t :Ime >mr-.1
rnrrtcailm %% Ilme 5.5:ne mn iioîh. 1 low alsmmim the resmitimng inmperatomme

In Imle long wtre lue heat generaemi ms spre it oser a &erq';imer lenigili l ime
heal gener.iemi pet cail au s leis%. armi. simr long ni,.' bi'ng imckcr. i auso
presrnt. grenier ofiifcme lier foot tin for roolinu li ramimmîmon. convecion ni
condmîciion. ObvmousIy ibc shomrt ion 'sire gris nmmch mlime bolier. The %aIr
e-.rmyimg ciacity of ssmmcs. iotta cîç<isemi anul cmsseu. lamid domin mn mime Un
deiwieii' cuir.%. ms reaily am ilamenenl cf the Imât grnsemiemi ptr font aa
lime wire; Caf> nel rid of wioimiieci0t maieomi wmrin. 'f ls ms inde-
pendent of lime lenRili of lime sir. 1 lie braI generaimil per fooi remiins
mime same. but tbme longer ihe %%ire. tue rreimer lime total ime-. andl the greamer
the total v'olts 10s mn iorrinR h uni nm mpre' miraîîgi lime rm"mîîance of the

gtteaîrr lrngiî limi the tota'l drap mmm volts mu sml ua.he trtilait«t nmiîiglnmm
mn aider le) geî gnov mni sic miy lmilit. lie simimil iere(ore lue gmmmirm fir Ile
total rr-mîltnct'. i.idi ihe nimpem rapîtmms of li4. L'nmierrinleucm î le.s miuse
(iui 10 fim otily as seîiing lthe infcîmor Inuoit bo %%iiçl lie nmay redmice mime sir
cft ch wimi

%Vitb rmegard tri heifterent classes cf wirng-expased %%saimn an cIrais
or linobsih besi for f.cîotmes. but for domecsme wctk il ls oniy sîmilmhin

stotms or bouses wimete hangmnC kerosenc 1-impi%. or expascî gis pi"e
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st.aialesl au te w.iilis asna crilings. wooaîial lac1 altiernatives. NVliai iscalleai
conce.alrd aanrk. ai wihitîCettwr cuaveresi ises arc rUit betieeen fluor anad
ceaiaîag andi liroaaiit ou( 11 %tit hre liar is or hangaing fixtureaI art t0 Lit
taIncerd as pîobliy flic laaost sisnal. for -tir ordinary sais ofî 0< lelling.

Wlaiete once an. facare as faie hidaa1l of ils biaeng dailirixJea. lit Iti iaatgea
buaalitimi. %l,,haie.sotes nlot siachlaiale. %%liare flatte re 1ilkely Io bd
changes ii pâ.it aaofluig of lthe saci!. Anial in aise iaattarluîtion of ale lagis. tu
balai da(<frteit t îea.tnt. or alae -- fille iris.ant gt diffiTen taille. wites tain mi
alottalîlanga .1eby (.Ar flac tlaus: Cain%reaia. l'aey nie itot unly asst o ubtaily
acems, file (or cli.tni:es of îvaring. baut Ille araaag as soucia leas hable Io d-atn.

fige ty wolkîeîîet an othtr aaes faaakaaag reaars. 1 le ;naciil obj>ection as
the, unsaglinlaîa" ai lisses of aaauuialaas aar.%Rglin ni urthe crilaitg Io
wbertever A lani) as tisel'ieai. lini aîauhlng Nsor kaa ireitlatailay ai.

vatntaigel o aeaeaa ta recoaniiend ai. Arcliaiccts. i Iantcve. usic alastys
looaaaag <or a - ioigve ai. destizi. NlotildinRs eama lie miialle ci .any sctlin.

,and ikprla.kpi aber gitiglii 
1
)c tiseal ta painel off file cesliiR in sottie alecor.alave

paiaîem . saivalable 10 .aiy parola.îll ditrhtioaaii of lirtit-;. gavang si uide: choict
of lutihs for warang tand points fur otaîkib [tlti liais touiaîs flice artattc

sie Ma acaaiae svilah as lieyaîd iiiy prtovince. Ilac Itest ci.ss nii witing
as imaersor conitai wcati. in n la:cla hug!iangs are paaîaal n alla siraiag no11.

aiea .waerproof andt loorl> cuaîiausiite ttitbang. Andl wues subseqtienlly
lrna soita. lIhis as p.ataculartly suiaalti iti such s'aoîk ax the best cl.assa of

oflîv itaaialahngs. Anal silerc i ssaaald lie fou cxjIensve au carry afrougliaut
n bauildaiag. ai ala.sy boiniit.si ae ttsi for flic main lilan tu csntics (af latrn.

haulson
%%'iena ancaîialesceait elecltnc brinas we~re firit anîrolaîceal they sacre dis.

Iititeit un wiaîl tr.acklacs anad là.ingîitiv lixtuies in flic saîine mianner As Ras
)ea%. as if liais ancre fic natural atranagemaent af ligtii. instetad ai havini,
uragîit.ia4 ed in the nrca.s>tly coi klaajang g4s jets wallon reariî fur case in lagial.
lng. and an keepang li, lai asway (tuait w.tlis anad cealangs for (fr ieto lire.
Thais foce ol habait (or sorte finle prevenleai. anti a nicasute sial prevenîs

fuail saIvaîiî. being taklen of flic itoasabilîaes oféerd tey etecttie laRlils fer
geataig breiser allîantaaa.t on waith tle satiie ailiount of lagit. For A dlk light
o a trainig lagla ive caioi (tu haeutl th-in replace Ille ulaaaled oit

?lait>î or F.as adra> laglal by ;a slîaaijed elcîric iaaaap. btau for tilat genr.tal ilititi.
natiaona sia xlouîa fi inc-tndlea.et laght e.ara in ganer.al. di naîch tietter.
Thr 11liiia.ilaorn %r ;aetceav. depeatds ont oraly oat the animtant of laglit te.
tIleeni (toitlaitn iarci. tatît illi<i on flic anloaint of the ralleeîei taght the eye
tlits in. atal sailli lighias a filîle altose ihe lrsel af lthe eye. %%e aie titways

îiarl:ally, daiial la>' thrisa. anal otir pereptaion of itîrrounalang olajecil as
aîadisîanct caipAlared n-diliAh niai at noîl li ai the lights sacre out of sight.

la's get the besliiaît.aaa fait flac quqntiîy ar ltght. a ruons sitould lie
laglitral ai ;a ltCÇtllt as li tglal fur q slîltîun. Electrie lantps high tip near
flie elilaa Fristoie thae il.Auling cfIect naa -ft 1 ie slanis tinte gie a niole
generailal isal liglit. cslxai.tlly if tiltre .ate iighî linted isualis anad ceings
ta freteci he i:gia as iltoot iliîci lois.

,-or ieahiîng L.igne roulus'. Arc l.iap are useal In a considerable riaient on
IlcContincnt of Europe. conbtrticîrd su ah.st lhey thraw nil their laglit on a.

wnae or lagi ltinted ceihng. Ille tocanli anR u laghtail eîaîirely la 'v ri.ltliton
(rafla tihe e-lang l'he resuli t5 .A dafluseai ligit ai shatdoslss as dliTfuscal

Non sa illi ragr.til ta usaes 0f arc and incaîndescentl )tis. Diagraîî NI as
ctpuirani tote ay Pia( Niciaols. ai Cornait. ettl>oalyang the rrsuis ai
e.xiaertailent% ni.atie la)- htal. AIna as in5lauvtaîe an ailt tsta.ing the ditference af
laght toits daftferert inace qualal>. -ai apposeai ta quanaîty.

lel

à. fa

Ai B. c j-
Tit iranrirsnsfi i3ctro ifrn at te sp i of

sta rIcmac *A ;yih n ludl4.%lrt ncmasnw
IlleAst v)t)us ot th spcitui o Anincadesent amp rht.ýrRtincs

ofIl atstIt* s h adidi aI lt ffi pcrn.ad1 e

litai 11shs al fai c larhi trot ani htneic 0< ac.rn at i ieseta0
tlare lcIVt ar asr the tat nl eode lyigt i apaaa si

Iar a.siat .t'sea anl i î aectruraî sia rcleuen aan rhcite inlicat
-a nir Ite lat e t ikr ba nd of still an ah iet en t fteera anti etS If-

srahira .srr realiaci-fl1flie aine o abrîîn am i i t >iiw ac . and thsoex.
lAgn at gillaitinn reinshle of illtiitos a ctii

Ill îe iu% shepre in faAlîi aincliali slu ier aila>'.o quli h
quaitac Ilrearrt '?J l. 03gh atndct a aUlne> 11 atieru slnt;n ut>'.

%brie rhI lion he lighî (imat %rrn ditirî aîc. eir i rud
lite .an arcabah a refanie fichof amm-aalcenalen agn olitieIIIinacie

a n s atît users t agti laaaa canis agit an t tle i a it g acb tpe clra
stiei backet o s nitlae saie aiw ohe a %taie R'and iaatoraîhy aower asisC.

(Ose iaaetely tlle-sures lthe alilîy ta alisiîtUisit tietaneen bLacit salai ate.
For litais purpoçe ltae ycllow r.'vs nre atuct Illte insiî ellealive , tatt Ilte lue
andi violet n'Ys are Ilte s'subi tiledul for %liOs.tig flic ilasîtactioa Iaeiirîti

couloî. laita as. (or brtigatg out tii colora of aturi objeatis. And ltaas
btarig 30. Ille ciVes shtow abat Ilte al.meiaeScit fan» gave$ us git. a110%I of
lli.'t kilaî of taglit niaala. for tradiang tar wtalaiag. wiist tic arc lil gaies
à5 ciesan .pro.lAc tte rfec of gt.avigit aifi colnîs la addiationin p si-
li1 e utilait'. Ilie feiîîg of sîalaaily bas a valiue. *lueacr aaaaîescenî îaa111p.
sîli ils isaria yelluaa;sit ted glow. gives a, caiteeitl Anad cosy' air in t aitait

roaali. *aha.re ahli .Are tanapisai olie bcaîtiply gatait. In n large haill or store,
tu 4n fla le 1 or~ f coliacse as iapîaapriale. lai, ulait liglai îî.at aa.iia

salaait rooni cîitei na gave oni>'tr anaiapîestaaa of dullnes. satt ialte arc
leita %otil gave an agrrealie tefleci of laraliî.îîcy. Oftia large slutes ide

lay sîde. one laglaied by arcq anad lthe alther tay ancanalecrcnt. lthe are lit $toie
Itîs3 lit centeral a ittore ltr.actiie sar of blactig la, îliaflhly Itigliteal. nîtitatigu,

siteaiteai b v canalle paner. ils aclial illunaaîtaaalon Oaay t tla icaddly itiertor.
l)aagrns Vii ns clire ef caîrret cossunied ian ane trily oa ai» Ctric ri

.2 'rj L ioUeç *IJm

74 ea0 li60 -Y).

Ian. Dlit tante an seconds as measured iaortzantahIy. and lthe anaptes ver.
tacaîtl>'. *1 bis as.a diagrntn front Aln Rctoal elevatar. runnang 250 (Cet per

fluinin.tt h i e.stotey building. iIhave taken scveraisurciuarains (raîn
d-aleuvt eleifilors and the> aitI bave lthe saine generat (oran as lthe anc
sosi. i htave citosen ibis one ai an elevatat IL-ivlng ai short ton, an arde,

ln tietit irsng out the effrct on the curreait constmptaan of freqatent stops.
lie peait tlt laegnntt of lthe corve sitoâ lthe large clirrenI reqiareai ta
stat the car .atd acce'erate it ta fuall speed. ina comparason latit lthe smittl
titrent neeled-iîattt 7th la 141h. vconal in diagrara-tlo kt"p flie car in'

motion ailter speed has iteen.attaineal. Ncv'rillaceass even in fins unfavor.
able case. lthe dine shows lthe very sital cas: of poiwer per trip.

Fat lthe lilagran gavea lthe Col as oral> 4, ments per full trip cie way. .1t
lthe rate citargeal an Toronto fcar very intermittent use oi cutrent. sihi is
So% higiter tit lthe! regualar Toronto carter rate for pouer supplri ta an
elevalor un constant ose-

Hitteto thc -application of tciectricit>' ta architecture bai awcd taille ln
ai1chilecîs. Trîte colisîpet a in bas (arced in eiectri paner It .ike lthe- place
ni' paner (rani clter souarces asiacis hAdt taen already atppiied ta eie.ilors.
pomip2 veaisltanR fiîns. &c.: litI lacynda titis liaie bas besen done- Tite
lThe l!onviece af. ictic power ha% certainly test ta the extenasion ai ni--

cb.înical ventilaîtion. 'saa iis sied>' danpl.tcenieaî af .a fixer) voloume oai i
pet mntute, andependent of lthe dcgree af dry acas or temperraturer wichi
attakes ventilation ta>' natonîl drsagit sa ivaritble. It venilation areititecîs
have Iteen (airly qtiscc ta otilize lthe apporîtlnity niTotdeui %tem,. îlt it the
latger problents of aarchitecîture. lthe possjtbilities 0< applying clectricity semn
tu bave rteleti fa tIle or cao attention. An ilustration ai sabat 1 otean is

%%itar nigit conraci'ably, chuigi nai praitab>l. lthe effect afcheape>ecrric
power it iadiying lthe designt of dwelling bouses. Il il were desiralile ta
use elevatiarr il woîild flot be vMr dalllcitît la devise perfeclv saie metitads
of aper.sing ltheai lliout liitai allendance. and a coatstnntly tîtea eleva.
lor siatait bave alanast as greal an eflect in ntoaliyt-ng bouse planning aslthe
subîstitution ai stair% (or latialurs Satppaning 3uci a ose ai elevalars s'act
practicalale: uihrther il saoulai be destrabie. whcîlaer ir saoulai rilly acta t
lite cornifons andl conveniences of Ilie. nobody can say su w-ell as lthe arcia.

lest sao alane as Irnineai la atapresctate ast tbear proper alise aIl points taear.
aitg an sttel a qulestioni And Ii i lthe point 1 niit ta irinz nut by the
illustration. Whtîler in lthe futur-' clecvin ty is la play acay patrI in moli.

iyaig acitteclure: wheter il tue of is' test assistance tu flic architect ia
daialinz %ahi lthe parlicular pralalernloftais Pra(esion. <lepenals prnýcipaffy an
lta. archilect laitiel(. Tite elecaa en2aneer mutst co-operale it devising
naorkang deietîs. bol if lthe npplic.Alions of electrtciay ta architecture arc. es'er
ta lie mare itan soperficiai. lthe ilkitalie tmust conte Irons tsillait. fiat front
shîhout.

AN ILLUSTRATION 0F POWER.
If il sîcre possible, says the Palytechnic, ta place 300 aalrs an

casrh side of the accan al-aliner Campanaa, making 6ooaarsaiîto.
gelthcr, cacdi wotked by îhrec msens lise-e would bc i,8ocs tien ai
work ai anc tilntc. As lhey could aloi work col;Iinaaoîsly fat
îwcnîy-Caur hauts, bol oni>' fatra tatal ai eisght hats cach mani,
îlivided int fouir ssatches, il %vauuid be necesa:sy la have a ctew
of 5,400 nien to ar t he Itara lIfsix men caaald des'elap t n.p.,
the toal horst passer develcsped by the 600 aars handlcd by
i8ooa men wvotild bc but 3o0. as apainsl 30.000 in the Campania,
or the ranie poss'cr waîalîl requie flie employ-menî o ai 8ooo
nars and ai creas' Of 55S,000 mei la snipîîlaîe them.

Thc Amlerscar I Tecc»hnc Campany bas a pealed in
the Unitcd Stes Circuit Court ai Appeails agairtl tec desCiion
of Judgc Carpentet dedlaring the B3erliner patent, NO. 463,569,
voii.
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THE ONLOOKER.
BWFEt:F. fittccn anîl tvenîy conmp:nics, askint: for povvcis 10%

operate dlcil i r.îihîays, have mallec application In uIl O(i itio
I eg isiaitre ibis esinfoIr incoîrporat ion. The faci is cvi<len-e
r'f the Imnpoirtant part edccit iiimiy w il! occuipy i n thle railways of
tilt ncar futulre. The ()nloîkler lîcart coiiiiCent n tis oin i t tI)
ex<perts in engiineerîing, lil<e M r. %Viîî. Jen)itigs, C. E.. and iiir,
Ritierforîl. cliief ei,imîeer for tie Can:îdian c;eil Elcirît
Cr)., (1 .1 .) li Is harîlly likel y, slioîld Iciiers of i ncorporaîtioni bc
granicîl to ail tic compriines chatlyîg th uic> ~llli ee .iC-
iivety inio tic work fif conistruction ai once. MIl. Jeniigs feit
a-tstirc(l. hlowever, ct certimn (îf thle 1îî ijct s no%% conteiiî;laied
wvoulvl bc enterîl ti pon ti s scasonî, aiid the Oiilnîîkr ai tilt cime
lic rha îiîc vvith NI r. Riillerfoi d, roulaîi chaît lie %%-as thlin In cmîi-
nîlin ication %vigil thle pi oniaiers of one of i le rail vay coni plies
incliiîed in t li bi. [le ex i eîitioiî of severai roa:îmt a lrcaîly in
olicration wvill likely hec proseciîeu as scion as tilt: weailmer lier-
mils. liese wîIll ainiosi cci laily iliîclîiî agi e\iensioil of i li
Gaît anil P>rcston rinaito 10il eSeler, and( certain %%ock on uIl

Guiel ph ranl. T''l Olonl<er toîîk occasion l.îsî ilonth lu 1 point
ont wliec poss~ ie isitaîkes itziit hi m)iadle in a lîo rapîd îIl!-
velopineni (if tie clectric railw.îy. *l'li vety tact, liîwevcr, chiat
a catitionar>' signal hll 10 be raised. adîts eiipluasis In tlie lcadîiig
position electricity will play in the railicls of tlîc future. Wlîen
one conîrasîs tic r-ilroadi oif less ihian lialf -à ceiîiry ago, %viîh)
uts iiiperfeci andl fautîiy con1truijoni, andî *''lt iîe h.îrreiliiuss of
tilte ilousand and onc conveniences the ti-ýelling public Cfljoy
iîm.uay, sonuie conception im:iy he re.îhitcîloni 1mw greai a uvîîrk
bas been accoîmpîlisheil in a short cjimie. WViîl clcîriciiy, chian
whilmih no scicic'c is iorging to the front vvul 1i so great rapidiiy
clainoring for the fareinost place as a iaeihod of railway pîro-
pulsion, wiant svill anothcr baîf a century briniz forth-n.
anoîlier decade ? Elcîricîîy is al rcidy conîing into genceral lise
for ligbîîng cars. It is îised tri nor snî;ll exicol for beating dis;
and ai Baltimore, an clcctric plant is rapidly approacliing coinu-
tîletion thai is to provide îmowcr for ant lectric icior of sui'cient
capaciiy ti inove lie iv>' trains tliroiigh a ttiiincl lialf a mile ti
Jengîli. A recent engineering iutlioîii> ini noîing ibis ciii.ui-
stance, significanîly asks :"' If îliis can bc accomplîslmed iimay
we n01 expcct t0 sec clecticîiy superscîlc sicaili as he incline
îmover of the locomotive?"

x X >c X
T'he iliiid, and in înany respects, tlîe inosi serionis ofthe re-

cent Tloronto confla-giaitions,ssliiceli resuitcd in flie destruction oi
the large scs'en-siorey building of Mr. R. Simupson, and ailier
adjacent buildings on Stinday morning~ lasi, lias catisel tie
people to renewv the enqîîirv, wvliat lias heen cite cause nf tiese
fires ? At the timie of the Globe tire two imenthis ago, and chiat
of the Osgoodby building and severat large warehotisei a fewv
days laier, it svas suggested, as a possible explaiiation,
chat cleccîrcity hait, in sorte way, proven the prini.try cause ofý
thiese ires. '[bis suggestion is bcing offcrcd svitli increaseil in-
îensiîy as, not only a possible, but reasoinablc, cxplana'ion oi the
causes cbat led t0 the ire Sita:Y, NLarch 3r1l. Soute of the
dal1y papers have been very persistent in the effort 10 fix Oie
catise ofilte Cire in sorte way on thie feed %vires afthe coîapantics
fronm vvboni power 'vas obtaincd to liglit the Simpson building.
The Onglooker would vvisli that every effort might be exe:.ciset

to gel aI tbe botom oi ibis lasi Cire. and also of tilte tso pree tous
onges. Buit don't lt Mottier Griinuty take tIme place ai cagnion
sensc and fact. t bins bren said chiat the Simpson ire startcd
in the basemeni wblere tîme fecîl sires caîme in. ILet tbis suite-
ment be disposed of ai once. The iccd %vires cntcred ai the
front oi tit building. Tlhe ire broke out in tlme rear. Anoîber
theory put fontli is chiat possibly posser front certainî wiies nuîghi
be conveyed to a gas pipe and combustion takec place ilmere.
The Onlooker bias miade careful eniquii y on thîs puint, and the
unrcserved opinion of experts who kiiew ihe buildling, and vvho
-irc able to spenk on a malter of titis kind on gengerat priniptes,.
say plainly that sucb a thing coutld not occur. An inquesi on
the Simpson fiee us tri bc held iwitbout delay. The Onlookrr
sincerely trusts that it wvill resaIt in ani intelligent and satisfac-
tory explanation of the trouble. It is luarîtly anticipating the
flnîling of that bodly, hit-cver, in say chat a multitude niabsurd
tbeories rcgarding the connection bctween eccricity -ntt the
destruction of vaîiîable propcrty by fire vvill be tborougbly ex-
ploded.

fI t 'sîîîlîl li iti%-Ise Iii Sa' tchat thie eIs v-o li <'k' li.îtever (rouil
ire iii i lic lise oif ci tigîî liglits. Tl'ie are <r11 î îai danet".
Buot comîparît %vigiili tige <I f K as. foîr Ct'\iiillie, lt ii ,.i5 .1 h

îluing ofi lc'.s modeîtrnî îîîî' Iîîmts, ihe l ies re in'n coMiul>'îiil
T'he Oîilîîi kel lias hefiîrc hiii ai ib i iii a 't ai Cinent t,siteigig

chat nilce,', ilIam ý4 flics us ere cauîi', l mii i( ii I Londion, Liig , l).
101.11 Is tî-rîîîeul g:ms C\îmllisiglîs buit ilii a '>Iiigîc e\lmlimsiill pi

luiccîl b' vetic lilg lit hi1 a coiîve.Ib:saioli wviîh \l r. A. Il.
Smuith, edcirical inspecmir for tlie t;timlers i items' ,\sq) ii îulin <if
TIoronto, iglus faci usas illent îoîîît, andî M r. sinîtih betieved, fronti
lits kîiowvletlgc of ilie sîitlîjctt. anît], îierli.îî, nii mncIleii Cuil ta
c ii sîîcak, îîîîîe iiiclligeiitly onî (iis quiesionm, tih .îiiie

figures svoiilit lie iouiiî to1 apll , i clati vely, tg) ait ic<her cilles - al

fact svîiril rcieinhberiîig wvlieî it is reiliai kei ih kti iclre flfîeî
ycars ;igi hardI>' a sinîgle t oiiiniercia:î i ncanilcsceiii Iniiîsa ii

existence, go.il;> iz,oooooo ire tîscîl in tîme Uiteh States andî
Canada, and it roiigh itlitite wortil tdlune are îmc.îrîy 2 5,oc),oc0
incanduescent andl cciiic liglît cîri unîs. T'he securt>' andt
s:iiey ici be ionî ii lIme incandîescent %ystei'iof ligliting cati
reaîuîlv bec naiîd. M atches arc liicesr. Iloue iuany ires
arc constaiiy occtil r:ng ihroîigh the carcecss dlisponsition of
tlie lighite<l miatch .îfier il lî,îî bec n tised t 1 liglit a gas jci ? As
a covcred lighît, thu. e is no dlanger front tilte varionis mn flammîiable
oils, gases andî luisis cta are fusiît iii tie air, andt usliii h, wliere
tie iiPen gas jci is useil, have freqilily rîliîlsemiotis
trouble. Thle one tiig iecesar>' cri gîvc tilt mlost perfect prîo-
tccimn to incandescent lighing is came, e.slierience, andt perfect

uvork in tlie c:onstructîioni andl llaci ng of tlie planît andi %vires.
Thlis itcpamîiiient of svurk, N'l r. siîîîlih rcîîark'ecl Io Ille On-
lbaker, lîad iii iie D omninioni aitainei a cry liogli iiegrc
of perection.

x x X X
Thle C nîrnkecr lias hli piinîcît cit ta fiit th li dîanger chiat

cantes feont the bîimnini. ofthe imisible c-ils -oîis, ilîereb)y ilirmsvimîg
oni stîfficient sparks tc, igoite any iniflaimmnable or comibuistible
malter that iiîighit bcenta- by, andl tic iia:gei if a large conî
cern iii 'loroniog chat instatice<l twoa cases of tlîc kinil. lit itie
partictilar buiildting nanicd, M'r. Siliil said saiete ocîlîlcr
îmthods of cýnstrîictioî uvas stili in use. At tîîe prescit tuie
fuses wvere protcîcd ;n stii a wvay by a lace chta %%-lien îhîey
gave olît tie sp.îrks uvere confiuiel to Ilie cnclosuire, anîd cîiuîk
not possibly do an>' hami .Sav iig tliis iiiicli, Ille Oiilîiokcm at

tIme saine tinte uvniild not %taniiî excuise faifli>' coniisriicion.
'T'he futaile of clectricits' as a îîethoî of liglîiiîg is g<miîg to rcst

in nos stiit degece on tIme chiaraccer of itie %voit, pcrfîmriîc frontî
huis ita>' oî:t. A uvriter mnt tie clîrretui iînier oif tilt Eiigincer-
ing M agazinue liaîs sait, îîellialîs no< cleiient aîîuimng i luie vwlich
cntered iîîîî the causes mmt ire aînd Cire lisses lias cauiscd nuore
discuîssionî andl différence of opinion chan clectriciiy, sînce is
int roductiîon for lighit and piîuvcr dmiritig itle iabt ilecaîte. Anil
ibis uriter priîceds ici shiow selicein certain dlangers oif filic sIll
couic (molin clecticitîy. With :he qiîaurtrl report of Ille lc
trician for hue Chîicago Fle Untîcruvriters' Associaion liforc
biiii lie itiscusses tlue resuli offies :illcgcil ta luas'eblen cauîseîl 1»
'grotilids;" by tilt rcîuru currcnt passinuî, ilîrotigh lu et cartli- a
resuli of contact beisecen cuinduiciors catrrig cîccîrct>' for
liglit andt powcer ; andl %vires înîeiided In carry onîs' "baller>'"
rurrcnts. Candîîtlv adîuilting chmat ire., have occîirredil, iii a
tbese vvays, ange in otîmer vvavs, lic states tlue 'ehlcl qluestion
wslucn lie says :" Amyone svlo c:îmes io stuil> tîe caiîss

of ire srartcd b>' clcîricuîy utîI li e conviimcd thai a sers'
large portion of tîmese ires are fromn ilcecîs, 's hidi seimulît nceer
have cxistcd hau t ue seorl of installation bccn ilone by imeil
liaving a proper knoseledge of tlie stibject." Ili alîuost so nuany
isards tîmis ks ihe position taken lmy Mr. A IB. Sniili, in Ilis con.
versation ssitm thme Ouilookeîi. Ileyonil an>' <ouhi, clcîriî îuy i',
the comung rrretlmoî ai liglîîung. allike for coinierrial andt doi.
inestic purposes. 'T'ucteî t anmd rapîlmty oif uts growtîl seill Ime
rcîardcd ifsuclu suiggestions as conte friun Nîr. Caboi, aulluor
of' the article in thic Eîugineumog Mag izuime, iriî Nr. Sunuuhu,
Mr. Ruthecrford, and otîmer clectricat expert- aire ignorcl. Con.-
itrrîsese putting, int pradtîce ihe suuggestionms tlme'mc umagie u%%Ill

g15'C 10 ih lui îuîinît ai lug liîung full, cîîumîlcîe and' quick, sîihîrc.
mady os'Cr aIl othmers.

Nir. C. F. Itciichini. of Mionîrcal. as cndc.îvorung go organize a Itcphmonc
company un Qucbcc.
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CHEAP ELECTRIC POLE FOUNDATIONS.
IN flie cottstrtictgii cif flie Nrgaicer aînud lslipetning electrie

ratirîtat aitn tf flt- Mia, <îîcte andi hPresqute I sie rati iii M irhi-
gaie, Sotule diffirtifty anti wseiesas a li iîateti in set riig t(lie

tentes %%terîre t was iiecessatry En locale tieti inifile etige of Ilte
la:t li sioîlots %valtr anti suit iîm lil u rivi ng w:ss tnot

lî(oti ah, r .tiiis sscrc ton) trotibiesorne andi slow, iroll
cainssons wtc u tont costly, andi orulînary direîgiitg %%tan ipossiblc.
Fiîîaiiy Ilte best rity nil barreis detnt .nîult lic itrnctiie< sere

plirciîascu, andi after reiov.
iig botue iteats svere drivcn
dnwn solidiy En abot%%,-aier
level. l'lien flie soft tîtîtîlanti
Clay svas scoop-eti nl as
intîicl as possible anti flie
pole set Op on mil in flue
barrel anti sorkei clown by
histtng and racking an far
aes et ssotid go, listeatly 5 or
6 feet. A 2* x mo" stick svas
titen driven %ville ennuis cai
sie of it, their flat sides
atgainst flie isole anti tîteir
botto endts lieveleti E draw
apail. ~lict tlley svere ail1

4* j in place flitc bartrel wvas prelîy
./o.swell filied oîp by tîtein. Tire

-. ~ : i * . îpole svas secîireiy gutycd andi

flic tîtttagain scoopeci ouE of
Ci.,lte barrel ant ile svatcr

kpîîînpcd iosvn an iotv as pos.
~ sibie, whcen about 3o pnttnds

of di-y cernent wsas thrown in
flie boîîom, anti on top) of
tain enotîgli concrete, nue-

Cii s Esviruii ,î K 'îu sî~rii~ fliaif sotali stone, svas put in

10 ili il flictu barrel. After it
itac set a fcw days flue gîtys werc renmoveut anti the pole re-
inaincti very firnie anti rigimi. Soute ti wcre cul out shosved
excellent soid etîncretc exmentiing near>v a foot below andi
arounî li hibarrel, as showîîi in fle fil, tire, svhen the dry cenitent
hat Iteen îîîîsleîti oui andi nii.\eds%%tlle flite surroîin-ling sand.
Whe1tn vei y semait barrelî st-ce tcd il stas fotîtît better 10 drive
flitc 2sto sticksý tiefore selting tlie post. %litun flic poles sverc
ulseul for spin wnork thîey stere battereti cxcessivcly, tpen to i i

3. bîît for br:teket wvork ulicy werc baîtcrcti about t in ico. The
cost svas :llarrel, 6Oc cents ; cîitient, So cents ; Itînîber, 75
cents labtîr sctting barrel, So cents ;driving posîs, 40 cents;
setting atnd concrclîng pote, 4o cents ;total, $3.25. Abouît i
mile ni potes sverc set thon in îS9o. anti arc reporteti ta have
givcen couipliiee satisiaction ever since. The above drscripEion
lias beeni lircpzreti froîti elIte notes of Alex~andter Tiionilson,

C. ., îlîcn mesicbent etîgineer of tlic svork, stlint devisc liter
ai atictuit.-EîgiecrngRecord.

LOOK TO THE BOILER ROON.
Ttw ruorîînun coal consomiiption per uniE nf amtitî in ntan>y

ectrc ligliting aend posvcr plants is tause foi getterai coin-
muent. e-.1peciail> Silice a trecet cotilntttee report broughlitie svide
variautitons of effictency îuioninently inb notice.

lrorsc-ý innuiîtcrîbhcarc atvanced to aceounet for the differ-
encr bctwccn Elic futel burneti per horsc-powver in driving the
dynamots, as coniptct %ville nitrer ser-vice a favorite conclusion
seing lto be tha: conspotinti colines are o'>:t satibfactory svhen

tttiilruîh otîtet îiî.u n.îrms r.tn>,cs of pots t vir,.tnn
M litEr titis is probubl> lruc ofa .s irat nî.tny of the coigines

mied ifor such ,vori, witcre tlic cylinti proportions anti generai
nîalkc-up arc no credit to titose responsible for the tiesigres, ycî
lierre is littic tintit bolt iet one tuai> cause of flit rouîble mtii
bc inok-ed for in anoîher direction A glance îhrotigh the powvcr
bomses îtist.lsts the fact th.î ntany of tlîrm aure ton on an easy-
gosnmg bssi>. in .îteîmpî ,cciminéIN isinj; mtaaie 10 mainlain pro

per tiisçilinc aiiinx tlic atîtdaînts, cat.h of ithons shifts for
litscli svî iîhoîî ici or itinir.snte frîtîn Ehe dirccting aîîthoriîy.

Aél gentiinc fircoimît, thorotîghly traîncil mn flie primîdipîca, of luts
profeston, svoutî bitsh witî stine aI tlie sighî of tltcne botter
departments.

ln piace of clean strales, giving a brigbit glow bencath, flic
bars arc mai.skcd hy clinkets, andiftic asli pis yawn without a
ray of liglt trn show %vital is going on witlîin.

Trle air wlicezcs as it forces a pasisage tinoughlic refuse, in-
stend of passing in witlî Ilat rslstling Sounul tient tells of free
combustion.

At frequent intcrvals, between flic dliscutssion or polit'scs, Oir
Otîter inititer forcigtE to UIl work in lîand, tri inîlîvidtial, svhose
only claire% to bernng a fircinan licq in bis ability o lecave carbon
against tile back of flic furnace, riscs froni an ottomnan or coal
rend cattvas, andt thtowing open a furnace door, leistirciy pro-
cectis to sîtovel in a litaf ton or so of fuel, effer wliich work of
art, w tli fno attetp to level the fire, or clear tEue grate, he
throws lîjmniseif upon bis coucli for another resîful season.

tJncer flic ton comiitEof mnanagement of such places, telîre
seetins Eni be flot flic slilgîtesti ncentivc offéred a miel toproperly
attenud Eis bolers.

An enoriEus prate and i enting suifacc, asnd immense dlEirn-
ncy, are reiied Oipole to inaintain steatE, when a few fitst-ciass
nien at flic ires wotild niake fesser bniicrs (Io better worL .
Anerican Macîtinest.

PERSONAL.
Mr. J. R. Il. Whlite lias limce aloitîtei Secret.ary.Treatsurer ni tuec

'Montmîorency 1EleIctric 1.igltt & Ilower Coi., of Qiitice:.
Mr. Geo. A. Co% hans becn ciecîed a tilirctor of tlic Toronto

Railsîay Compijany m) fait flic place on tuic board miade vacant iy flice
reignattinn ni MIr. J. %V. i.eonnrd.

.Ni. Cias. A. E. Cari, flic nts% nianager of the Londlon Street Rail-
way, was a passenger on flic Grand Ttunk, train wlîich camte into col-*
ljsiîtn ttii a train Coing weât frot Toronto last nmontde. ',%r. Carr for-
tunately escaîtei uninjiîrrl.

Mr. J. IV. Taylor, vieil has been neanager of Euic Peterbonrought Car-
lin and Vi'occlain Co. ince tEs organizatiuîn, lias resigncd En acceplitie
mîanagemeînt of the Comîpany recentiy organîzedt ai Ottwa to engage in
flic iiiic fine tif mnantfacture. NIr. Taylor bas a.liray entered on the
(haties of hi% newpoion

.i. Frederic Nichoits, 2nd Vice-l>res7ident andi Managing Dircctor of
flie Cartagiian Generail lectretc Co., lias lic celecteit Est Vîice.i'residlent
ni flie National Flectric Liglit Association of tile Unitedl States at flic
Convention rcceîîtiy lîed in Clevelandl, Ohio. Titis international recog-
nition of Miir. Nsciioli*s personai andi buîsiness standing iî li more lvas-
îng in view of the face tient tii sili b lieu fith year on tile Esecutive
Baril of the Association, in msiicli l.sst year lie fiied tlle office ni 2nd
Vice. lresident.

NIr. J. Il. Sliarromr, for flic isi tierce yeatrb on the mtailof the Cana-
<han Generai Electric Co., as foremnai of construction, lias rcntovcîi tn
New York, sshere lic bas been appoinied to an inipottastl position on
the staff of flie Edison Illuminating Co. Mr. Sparrow, wshite in this
country, lias liand charge of sorte important installations for fir anidian
Gecnerai Eieetric Co., such as flie Niagara Faits Park &, River Raiiway,
flie Brantford Street Raiiway andi tlle itower pliant for Euec Dominion
Gomermnt t the Canadian Saute.

A large limiter of the conteiioraries of Mei. W. 1 E. Davis, in the
service of the Toronto .Street Railway Cnnmpany, on tlle eve of lus de.
pitature for Detroit, to suiterintenl elte construction of the cectricail sys-
lenm of tuic Detroit Railway Co.. entertainett him at a smokinîg concert
ail the St. Charles Restaurant, andi liresenteti heint stitit a hanulsomer gold
ssalch, liring thc fottowing inscription : " l'resenteut to W. E. Davis
ity the cinliiovees of tlic elecîrical Ileptitnient of the Toronto Raiiway
Comnpany, in token of respect andi esteeio, on lus retiring front the posi-
lion of electticaI engineer, Fch. 12, iS95." MIr. Thonias Grahain,
chirE tif the stores department, occulîlet the chair, nti 'Mr. A. G. 1lor-
wml nd te the preserntion. Mr. Davis unas otarrieti a fortoiglit ago
tii Mi'Meta Gallon, of PrdeToronto. After the svedding I>rreak--
fast a speetai car conveyeql %fr. Dami anti hîs bridte En the Union Rail-
way tipot, sshcre lhey ei-tobaîket on a tour lu WVa.hinglon anti Olti
l'oint Comfort.

EIcîtric conuduits matie of strait vitrtifid %tonesvare sesser pipe laid
in concrete crn brick sstttsays have been introducesi in Englanti. The
conductors enipio>ecd are nalkesi copper slrips svhich rest on insulators,
the pipes thcmetves, each Esso feet long, resting or. porciain bridges.
ho order Io loin the conductot %%ith a house connection, a speciai
ienglh oi pipe is funiishesh, sshich is U-shapeti for a part of its length.
The itouse tendi is taken out through an insîtiateti removable covcr
foating the top of fis pari, of the pipe. The joints arc matie on zhc
Doîzîton systern, anti requirt: no cernent.
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SPARKS.
A seînl*sanna.il tivitiend of ilîrre per cent. has biet decl.îred livItle

Canatltan Grinerai Electrie Co.
Incorporationt li.as lienr granitai Io tier Mica flttier Caveritîg Ca. - af Yor

Ooo saîthA .a .pit.il stock or $50.000.

The regier of teleplie suliscriliers Io tiu Windtsor. Ont., excltange lia%
tact eased in ciglît ye.îrs fruit 54 to Bloa.

It as reported lhat thte electric liglt a% u a lintrnduced at Egatîsîlle. Oeil..
tiv Slesirs. jOhn Chîtkerliost & Sons.

Thte central station of ste Victoria. I. C..* EecttEc i.gies Ca.. W.13 di.
gageai by ire ta the extrait af $tS.oaa on elte 261là lFebîriary.

Nýegat;.ttons net at ;rogress watts et view ta th lartoio hS.joli".
N. IL. Gas t.îght Ca.. îy tire St. johni Street R.iilway Co.

* ni iltmioi Sittt Raitsvay Coaîîtaay is sauti ta, bave ea.dca tarder
ttîîiiin siilayecs froitte eneriflg . satloon at aiy Iteir.

Mr. D. C. Dewatr lias succ«..dcil ta rte i.înagrieîtet ofitue Bell F'eleplione
Coniliiy*s Exch..ngea.-t Ottawa. vice Mr. T. Aheara itesigneti.

Application for itncorporation h.as laera iiadty is îe Maltan Electric L.uglt
.And Ilower Ca . of Maitotn. Ont.. seitît n ca-pital stock of $15.000

I a tepoitt-I thât .îîi effort as bing mie tu eoutituct an electiie btet
railsvay nt Str.îtforl. %%eitle râdial lises exteting aeit ta, iigliboritig villages.

A very surcesftil -At lhaue af i t officersail nîierrS Of thge Cate.%-
chars Siattute Engituurs' Asociaiton atîd tlitr lriends. %%sas hld in Toronto
recently.

Thec annuami ttetiîtg of sliareliohlrs of the Onttario \luttail.lt'rpl
Catipsny will lic lbelli at the, coipasys oilices ta SlOîutIt On, tlle 28tli

itnstanti.
The councigeai tfhelle awn of St. 1 lents lias granîia Permtission to te

.\leeclitsl''Iclephione Ca.,* tu trtct pales andi string sires vviilin tIi.r laitsais
of the tnuiiitLîpality.

*]*bc, contract for e.ttryunR tlle tîtatils Ihutvtei H.intllion liatd lrtonville.
>,Stony Crck aind l'rialand. lias bte secured: liy the' Huatmilton. Grinmsby&

lcaîttasville Ralssay.

Trhe autliuarity of rite. Ont-trio Lesgialature is asketl ta allow aile Htamiiltont
Iron and Steel Ca. ta, couisttuct a tramway ta connect tiait works of the catet.
pany %vitla its uarry praperty.

Mlie annoutnretî ts talade tdent the exclusive tigluta ant privileges of tlier
Hull ElectricRisa Ca. hava: hecsai pturcluased. i belitfalf catn Ontario

syndicate, by Mr. Prier }ly.tn. of Toronto. asnd sisal construction vvilI bar
coninenceul an the 5pnng.

The Londlon. Ont.. Gas Ca. bas ditring the past year added mtacliiacry
for tlier purpase af cheaipenin tlier production ai gras. anti ts saisi ta lie about
ta mtake: a big ciet ta price to, tlaest the cDmpî±tition cf tlle electrie ligliting.

It is reported that the firat electrîr r-.ilway ta, bcebuait ini Muskok.A. is bina
projtctt.d at liiitsville, and that it attî span a dîifficuhi portage a essie ia
lengtî. tiens farraing a connccttng link ta stie navigation of star lakes of tdats
vicinity.

Mr. C. G. ILîllatîtyne. a native ai l'cet Caunty. Ontario. lias lucea trante
an exclusive elecirie fr.anchise for an electrit' railw.iy in tHonolutlu, in ;ccog.

nittan of servicc. which lie rentleced the governement tn theirecer., b.tttle with
.lhe archets.

Incorporation bas becn applied for by ste Pcteeboro' & Cheaîong Park
Raîlway Co.. %%lits acaital atark af i $oooe, ta, construct an electret rail.
wAy front tlier town cf llcierlioro* ta Chemaniz Park. anaI ta gay ather points

which aîay be itought desirailte.

At liaitaanat meetingofithe Sarnaia Gasa& Electrie Light Co.. held rcent.
ly. the cil Board ol Direttrs seas tc.appointed. lThe Directors at a1 suisse-
quent meneting elected Msr. Thos Kenny as Ilirsident. and NIr. Wols. Witl.
liams. sa; manager and secietary of the, compaasy.

Application is ta lbe salade tai the Ortarjo Legislature ta incorporate the
Guelphi Raiiway Co. ta, construct and operate a surface strcet eîilway in the
ctty cf Guelph. umager the agreenaient entered inta an the 7th cf Augutat last.
lieteen the corporation cf Guelpîh iaitd Mr. Geo. Sîceati. Powwer us also
aslued ta extend the railway ocstside aile city limssits.

Mre. R. C. Cosean lias kren cxhihittng ia Mlontrent a snow swe..per. the
inventoncf a Bostons nmari anicd Callet. The swveeper cn bceoperated by
electricity or lîy homtes. rend I)y merans of large brushea aîaking 3.000 reva-
tItstots lier mnute. ta sait 1 ta bic capable of perfectly cic-.tning the' strcet of
snow and diri. which as çcarricd liy a Sturtevant Ilaiece thrcîugh a1 remtae into
car ta

At tile attul nieetingg of the Gueclph Liî:ht & Powee Co. lacirI recentlv,
the annual report shossed tbat notsillitsadiug the griserai depression. a
fair Ilusiatu had lacera donc,. This applies alsa, ta the power distribution
brandi of the contpany's bîtainss. 'Mr. Guthele. the presideat. statcd th.ît
thte success of the coatpansy is laegely duse ta, star carerait and efficient
m.tnagerrnt ir I. John Vale. ihcaidBo3ardoaiDirectrs was rc.elecfed.

A saow.brush for trolley cars. tic invention of \Ir R. G. Olnistc.id. cf
Ha.milton, as said ta have lattan successfully tesico on tie Hatmilton. Gmimsby

and Iteantartîle electre, road. It mni efastessed ta the front ai an ordirnary
trolley car and avilI cost aaly about sîia .-aci. asere.is tic laige plow% in
use ncli cost cicr $6,oac. llic brushes arc cf steel and test an each rail.
They tare grartai (rom the aille bit r.olve four uirnes as fast. lic às
n1so -a smali revolving fane tiadernathi ts: car sviich fermains tic sacie
bsnkiing up more than three inches. lctiecei %ic rails.

Tic proposai tsalade lIy ci tlier local pi.f~s thiAi Ille tais t% ai Atltitit.
N.S., shotiuirvîase tite platnt of tlier Cai 1Elecit te Ca.. liatt a;wr.te
tier saiir. (lme atot itet %villa favor. It iv lainttel cilt thtît Ini s iu ai the

aceasity for a large capeniltiture iii the- near fillttre foir sesicragu. liieses.
tlter taisn as not ta a poasition tuadi litîer sine oi $6so.a a inldella for tIti
purptose titentiotted.

lIt clctîc îaisr hou e a Ottaîva hace recentaly ,.apeîineul iîtrl
thiiictilty ossitg ta tige fotrmtationi ai mîîaree .îîa tîte faits ni the~ Clitilre.
I hie tret raislssuy cottiptit> hlîl garâtt clîfituy tit>i keeîiing tteir tra ailtt

teintg. attd %atile afali. sierras v ie tcaîîiîtirty a itiotit ligies. fl'ha ulilîjuitt
ta esîleritsictnl ta sotnne extellt esc.> yc.tr. liait ais îig tu ie ht- ttl of1 i thet
frost. as s.ît ta Lave ltrra greâtur Iis %tî utuîal tt lie ret %ait 5tier.

Thle I l.î,îîlîon, Vailley City & Wàivitelao Rails .iy Ca.. lirc- .1111ilytiig for i

ch.iter, lThe capital stock is tîtice.l at $65a.cao. an itultt shIue :i $too
rcai. lTe iroiioters art- lThe Rev. Dr. Dturnts, \Itss. jolint I lougts.
J. E. O'Reilty. A. NilrK.ty. Nîi. Il.. F A. Ci liraiter. t1 ltiti.iii.iiy.
Jamtes F. Salatsl. R. Il. NlveKîy. C. J . Slyles. W. N. îie.Il. C. [-*ar.
aas. W'it. Atidreus s. Guielphl , lhnmas Massei. M. K'. 0iîiiîlu , E
Itoisel. Londlon.

A attire gl.sy Conveioeîîn ai Igttt% a iter s.til.-Y ElIrctrit Iîîfitiîi
Ca. %%.as blie.st as cck lit Ilittsiicli. Ms; . tlle ltiliqttirs af is s, - oeil.
patiy. t lit: obhjets ssas ta liaie le it' îtiits lotit over thet esilsblI pl lasi
lt'iiteli. senti disc-.as% &trait l.tiiiîiritettseli ta s tell .&Hl qjIiestuitIs titît

tetrttiisconttectecl i%%etle thee vork. It es lirnîigowelt It olîl %sitîlr con.-
ventions ocera vc.air. Atuiong tîtost i ta tîcîtîlîte suvre Wi. S. ligne. j.
fi. WVallace éiii L. L. flair., af Chiicaigo. M. D. lLîrr antI T. E. tliclwerîli.

or Newa York, \Vltt. Il. lIrais te .aî J. A. lC.Iliiniterer. tif \Iloittiv.i . lrrecl.
P. Mairnts of Iloitait andî Wtii. C. Wistlier ai S. C

Mir. E. A. C. t t e.v anc af eltle.îtitg îlraiiters oi aile tLaikr Erte
aiqiteitici projeet statesabaht site caii.il ailI iretîîre ta lis. only cigit sies ai
lenagt h. canteiitigj star, uitîr part ofai t \ell trait River ai til star lassr Pitt
of thte Jorîlît river. Th i erti h thte catnal %s l tir 23 freti. hl s claitlitri
titat h lîtteuns Of tItis C-t1tI et %"til bis POsatlie ta geiitrate 300.000 ha P.. hall

af i a h et ta prcposedi tu trnttins fur tise an ale city ai t t.îanîltan. anîd tlier
cilier Lat ta opa-rate att elrcîrs te ailway frotnt lai auto J sanction tu
ll.rtonville, tîtere cotricctittg aitît tile H.titîltuti. Griîiisliy andî Ieatins-
ville roarl.

-Ilie Niiigara l.s .tlitntly*s I.ane Street R.îilsi av Ca., Liitil.-
as seekiag ttccorîioratlo.. far thte ittr pie ai oieruit ngz lital-, ai strcet rîtîsi .ty
tri tier intîntctralitie,. ai thte tassa of Nii.r .tll aile svilage ai Nt.igartt
FaIts antI tie village ai Siaitiford. and ta, cangirci %saite tlle Niagira Fa.lla,
Park & River R.tlw.iy Ca.s htors. lTe e.îîîîî.l stock ai (te conip.tiy as
lîlaccel so.oo. lThe proîau>ters are:- lienri Chiartes Symities. rouineac
tor ; haites Alfredi Loaveil. gttttleiii.cn. Jasepht .tliisons Caitliatin. cterk
Luîther Richiartdson Sysiiiiies. utchlt.cicl etiîter. ltt tif Nia.igra i .ts
Southt ;Iat lteary ).avtu ,,yti.ies ai St C.atha.rines.

t1ests liave reccittly b<en staade ta ascerta thte couuiti.iatise eflîuteary ai
lîitang by clectricîty antI liy caombiustion. Ma.s-es of glactals asc tr î.îîeu tu

a rtxi heat liy combhustion îîîchuoîs. ;sied liy decitic coirtais. lii tier ftrsî
ser:cs ai esperinteats a hîlatiati raxi wis laresc. TIie resits slînsîrul abuat
lems tîaa S fier ceitt. ai star thermal eiiergy îîroîlur e tarh flanir sets tra-.î
ferred ta h li.ar. wiereaa ga lper cent. of elle :lcitrae.l cnergy aptt.areci as
h a t. lna svecondl series ai eapcriat.nis an iruts biar asas iisrd, iait lier Et.
suIt in the fumrier case ga1ve 75 lier cent, ai tîeîtl ecgy tra-nsfeereil, ant
88 per ceait i lle latter case. t'ie.e esperînagtutîs show tiant foe sornie Putr.
poses clectrical energy tis iportant classtts%.

he Ontario lx.gial.ittire is asiel ten grant cîtirters as folloîs. TlO lenîv
A. E-.vereut. Eiîward W. Mooare ail Greene l'teck, oi t-lievlanul, Ohito. essail
T. Il. Satatînian. S. R tlrock antI Chuarles Il. lvey. of Londau.A.s dtît Lors-
don & Western Ontario Elcîru, R-ailiiay Catiîiaty; t t.aîîttoa Val.
Iey. City & Wa.terloo R.R :ItMuition. lritaiîtîoi & t.1ke Shiort, Electrie
R. R.. Brantford. l'crt Dover & (;.ît Rachat Electric R. R.; Si. *l humttas
Radial Electric R.R. Comapaay: Lon;Ion & Sitnsghatk Electrur k.R
London Radial Electrie R R.;, Toronto, fl.uinihorn & NiaraIl Eltctiu
R. R. Comtpany ; eiorg.an ILuv Shît C;înah & l'osier (,a.; 1tal.tîlaire
Lake Fric PossrrCo. he Sturatont E ectric L.tglut ik l'osier .otiipa.ti)lIy
for an aci to raîify sont confirast a certain a'cte l ' ir I ltatltan katl
Electrue R.tîlrotd and the IMamiuton S, >uitlas Strvct R.silss-y La. .5sk for
antendatents ta, thîcîr acta of incorponration.

ITh e car ba-rns anaI cars o aie 1t lta x Street Ratlua.y Ca. vIer haissri ;a
frw days Itgo. 'l'lt propserty glesiuaye.l siaxs tasureul for s3o.ao gtt fîvotîr of
tie Nova Scotia Power Lo.. whîo, contraI tie coîîtauson stock, t lue satik ai
Blritish '%ctth Amerue.a lias gatrtiahteedC( tise itstratîce- ungles.a ju(Igaicîtit vish
they iald ug.iunst thue Passer Lu. fur $47.oa. I hue upiiorn &,ivd iv..i ht tilt
rtuîlssay asili coae timter thc cotriso tif tite syviil. tust tt l.y NIE.
tient)- M. Vihiny. autich taai preseat 'îeckiig a chuaster flotus u lergial..
tairc ta opertte an electret rast on rite staetes of Hlifax. as welt as ta nîher
lttras tirouglnt tic P'rovitnce. The cii> coîtacul af 1t.clifas tuais hussasrd
aite folloss-ng resolutuon un rel.îîuug ta ibis aptiitîtciln . resa.seui. sisat asi
rcference îo tic haIt aow liefore the, Iegi*Iatuire ;îîaps.g ta chatter a cora-
pany ta consatruct .înul aperate an dCIM,.L r.tlilvay un ehle StreeS ci tlle Lelty
af i .litait. elle s.tt couac til lertli Invras .i-.isutlc lcg.sl.ture gr.ucuttîg

thc: va.îhiaile frunahtacaorit lc y ctir oflèl.~f.ts. àiîaleis î.rutss.on as utadie ta tie
act for fuît> rtentuaer.îtng tile ily thierehîr. sich reînuuiur-atîon te lie na. lias
ian fise per cenat cf thle grass carituags or tier rondt. ia addhition ta taxe.-,. ant
tisa the road lic cansiraîctedl on suci conditions as tie cuty Councîl shaîl
approve cf.
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EJECTIIIC fPrULWIicY DEYIftTMOJT.

CENTRAL STATION TYPES.
N5b 1%.

lIî . f 5îi r I*kA.l la

i% l'k'k'5 i- I i kit IcAli M5AY.
E t i:cî mus i v liwas :îsciy g i e.î deai tî cnn ii c agamnsi -

violent eniciiniesniii miîd iciîîis friend%. 'llie tvriterlhad a ilans
in fais office onc day, uliîscussing a new ictbîcid ai poaptilson or
tralctin, anud ici rcpiy ta, a contiînent on one picce afi merihan.
ism, Koi uIl ansteer. ',Weil, I liavemî't ibu'rougily worked up
chat liti le poi ni yriî a nd dnn't alate sec mly %%-.V ta il, but i g uess

lcciti kit y %viIl mantage it sucbuwelo%." Anid sa ciectricity lias ta
maa l soiîeaa ' irn ail kinds ai adverse condltions,

amain-t gîreuicc, ignorance, netgieci and alaise. hl says a great
de.îi for tile inheiretît %sit:Jîtv ni ciectrical enterprises generaily,
liil ilicy irc %ci popîllar, (ir il scellas iiiosbible mci finti a buçi.
iicss whicli is iess tiiarotighlly tiersînu andti wici rut %vicia
iess euiucaierd intell igence. The conitîions sdîich cont ribute ta
the suîcccss of tan ciecttical enteslîrise-caininercial, practical,
preiiiinar>. or peaî-aeconipletely losi siglît nf, if es-et
tiîev clt1 reccive c aîisidcration, anti %c fia simali centrai sta-
tions in every part of Canatda ibat acîî:aIly " mn 'a theniselves,
foi ail tic attention tuai ks given tlîct froint a business point af
s'iew. Sa long a.% thle reccipits are boiewhat bigbc.r chans the
operating espenses tue oaers are b.atisfied, and the interior
econamiy ai the plant as liai thauglbt ai, nîluclî fss uanuersiooul.
I scellas bardI ta) tinuersianti ci b the suiremdc business miethotis
tuatti chieve suiccess in railier- branches of mnanufacture, slîauld
îlot lie .îplietl ta ste itratîcitinofn electric current, anti in the
mîanagemfenfi aintrliris% ;ntuit iî ils tise. *rite abject ai ail
the matiiit ier nîd amsagar.t us a t i liglit eng staion being tue an-
(;Iriescente tii site uille z5t. bii, 's it peraentage nf tic nien

- wiio trc respu)nsilile foîr tie business management ai such sua-
tions ofa .îybig Illeui commierc;îl condnians unader wtloch
iliat blnb wiul protiue I lle besi d ivitlend ? lo attînay ai tchis
study , liglitmnz"tr irl alirot stînulpuini, as aî Icg îîiiîatc bumi
niess erîrere îre s ery icîs si,.tîuîns tucere il can be baail that a
potînti oi coal i thlt i>îiler doar, cao be iraccul tbraughi ils v~ars-
nus changes, until il fin.tiiy bu rsts oui iota iig lit i n the lainp, anti
chat cvery lucait taisit casa be .îccanîcd fuor. Untîl ibis caoa bc
udonc, tic station un ast be saml tao lisel f. anti MJail lis ai
stric-t ccanuty are %%rauuis îîîicîîgii, for il as uni> by nicans ai
is ait h.rg tlîîs potid ai fuel tlbrtîgàlîntit lis (ou"s chat ils peî -

tarnziance tanl rcally bc ciIetket andilis uitile dclinîueocies
rcîuedicd.

if caiei scrtîtny anîd tic mobi5 rigid application ai business
prînuhîleb are Imîportant iii electrîc iigbuîng coterprises, tbey can
irtily be salai ta lie the very liue uft an electric iraospoîtt.ian
business. An entez prise it ung tut lis objet t the tiansportition
ai large mnibers ai passengeis anti uantities ai frciglit, in
,.alves tbe rnnsîier.îtion ai sa unany inain ant salle asises, sai
bnah> commOercil as oeil as praltc».tl qulestions, chat aus . ale
we mîigbu espcct liciter resuilis to lie wnrkei ahi in sucb a case,
ilian in aine milien ut as sun îuily a quîtieiion ai I igbit. The aie(essîuy
for tilt careful ,onsidcratiun ai sncb în.îtters, as raoite, rigbits ai
ssay. teris of franchises. aoniracts for ficîgiting and bucb puiely
coinier, iiil uluestins, tnti sci nattîîally ta Icaul ta a miare
îuiurough inscsiigîtuun ino, andti ieretore a miucli beiter and
nire foinprciicîisîs e grasp ni tlle purci> pratticai femmtues ai ibe
transpiorit iel. In i.ct, in tibt latter class ai enierprise. - mois-
uprtaisn ' s recognizeul ti bc tbe ats and object, antiltb broaci
passacailles tinuicrl>iîîg the sua cessfîil îîrosecuiîoo of sucb aî busi-
jiess are mourt tliouigby îinîlcrstond, "elcirîrcit> "1being propel lv
irgardcd atsa tncans oniy, wliereais, Ini ibe fariner ciass. ibis
gencraizatin a, fou itiaule; lcrte is io suuidy oaidie bt-oac, (unda
mental principiers niof itn, anti caiiseuîuntly, nom te sanie
sitTcrS. In iiis cannarciion il is a sainsi liai siinificani faci that,
alitogb casesc arc tiai infratincîn, ai elecuric ligiit enterprîses
carning no <lis attends. se <lai tiot licar ai cctic railssays iailîng
ai suiccess in thai rcpeci-tiie reason bcing chat anc set ai eni-
terluiîses i> îinaarct an busiiness principles, s-iilsi themaiier msant.

Wle ciectnicity sarclais ta offcr a betier solution ai the vanous
practical prabicins eîîcounuteîed iii tic msking oui o ai urbain,

or interrblaî, tr.îusporiation scec, necither clectricity nor any
allier force cars maîkc business, Ille possibility oi wsbicli must bc
prc*existcnt ;anti a vcry instruîctive cxanipie of how snch a buîsi-
ness nmay be waorked up is afTorded by the Gait S, l>resîan Street
R;îmltay Ca)., tising cectricity in connection %villa a sîcain dunmly
rl is il otive power.

TFhis railway rasns bctweeo the towns of Galt and P>reston, a
distance ni a litie niver four tmiles, and ks grani ta be extendcd
tai Ilespcler, another stretch of about Couir miles. The power
bouse, being i P'reston, wilI daîns bc at aboliît tue centre of the
track. l'lie C. Il. R. runs througli Gait, and the G. T'. R. lias
stations ai Gall, Preston andi Iiespelcr. At P>reston are situated
sevcral flourishing busincsscs: itrniture factaries, faunuisies,
woalien miils, grist iniils, &c.; anti in Galtiare the best educ.
tional establishnments nut ili class stores of the surraundinig
cauintry. Thelî fact that the C. P. Ry. dpes flot toucb P>reston
îvas ai once taken adïantage ai bv the dircctors oi the FIc'tric
Railway Ca., svbo arranged ta afford ta P'reston a comrpetitive
ontlct by runtifing in conocctinn with tbe C. Il. R. ilbemsels'cs.
Goods cati be bookcd -at any station on the C. Il. RZ. ta or front
P>reston, anti bctwcco GaIt and the latter place are handîci1, in
the C. P. R. cars, by the G. S P. railway, wvho use for Ibis pur.
pose a steani shimmy engine. An ainounit af freigbit averaging
ia tons a miontb, ks handîctl in this way in direct camrpetition
witb the G. T. Railsay ; the acivantage t0 coosumners being
chat the G. & P. Railway bas switch ttacks right ino its
patrons' yard-, whercas thc G;randl Trtînk: deposits gonds ai ils
own depot. A special atterrapt îas made ta indîice business by
getting the large faîctor) calcn iii bath terinini interested in the
road, .înd %%tith great and cesident advant.ige. liere then is a
good foundation for disidendsE. Speciai inducements aîre bield
ahi ta capture cert-tin classes of business : sclhool tickets ail
gre.aîiy îedoced raites are soli] ta schelars, and speciai arrange-
cients scade for tiser confrt. Commutation tickets are aiso
soici, citiier for local use in Gili only, or for use betweens îernlini.
A speciai featmie is the freigbting business for lighter packages.
Two cars only are mun on -lhis ioatl, one ai which is a double-
truck, 4o foot car, divided into coniparitenîs, ane for passengers
antil icailer foi smail freigbit. This quîestionî ai siail freiglit

as nc of isarticular inieresti n Ili1 intertitbbîn railssays, which nîay
not bu'. so f.tîsur.ubily situateul as ib the G. & 1'. Railway Ca., tvitlî
reslet.t tu raàltý.iy to opelatiun. Il as aî tla.ss of busbiness iliat is
capable of vcry Lonsieralîle extension under enierprising mani-
agenieni, and proutivse ai greai profit.

T'le accounstiiig deiartnienî, wlîich is in the liantis ai Mr. WV.
Il. L.uîz, the Sýerreîary ai tilt Company, is sa ina.igc hat any
dish)ursement cars be ai once irat cu ta 15s cauge, and, by the
saulier systeni, is ss.tbout any uiifficîiity debited under ils proper
lîeaîling. wiîetiîer '« aperatin," - maintenance," or oallier. The
practical part ai the electric systein is under the suiocrin-
tcnuience ut Mr. A. Lea, sîlio ks wacl tuualifieil ta care for it, by
brilia teclînial knowledlue and actuil experience. Il )vas nrig-
înally praposcd b% a gentleman inîerested in the tindertaking ta
(Io wiîbout ani clectrical superintendent, for the sake ai ecanomy,
anti to lei tie " clectrician " ai die local arc plant take a «'look
over the macbinery nnw ant iagain." The company is greatly
to be congiatulaîed an li.iiinjz escapcd ibis ýeriI. That sari of
ecuoni.) as %% h mu gencrally îesîîiîs in a be..tsitil sc rap lieap.

'lhle pr.îctital features ni this enierprise are jusi as admirable
as ius business arrangement. The track is 56 lb. Te, rails, laid
ta a gatige ai 4 ft. 8,ý in.; plas.eu an tics, spaced 2 fi. centre ta
cetrte, wiîlî 8 mn. face. It îs single bonded, vvith, I believe, no
suppienientary return. 'lhle route is in generai undulating, wvith
siglit curs-es and grades ;anecoca Il. curve bcing atisa S% grade
i zoo féet long. A Noa. 0000 (four o) feeder runs along the track
and is tapped ta thc trolley isire cecrY fiee or six pales. The
powvei hansse itseli is very compacîly laid oui, cantaining two
boiltrb, two conîipotinul \Vheclock enginea, sa arrangerd an the
satine shait that tbey niay bc clutchetsi together ; and as yet, anc
Westinghiouse 175 ampere generatar. The two cars have each e

twO 30 11-P. Westinghouse motors, maunted on Taylur trucks
witb cars buili by the Ottawa Car Co., anti heated by electric
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letes Teseries parallel conîroller is tîsed. Tite engines SPARKS.':Sre acacia ratted ai i3o i1.1'. rThe prajier attd ccononic:tl propor- ihere as .î rinnr Io the frcti at il laana, ail itia'iio ofIle. P'. R
taaning or tire variolns parts of a1 poixer hause is aiways a1 Incie UoCa ta lnilze hIe Pawer lit Keew.ittn tealoperitte by eretilt, thia iraiiè%

diflicuit mailler wvitiî a sniali plant or rnd limai %villa a large oce, bt>arati llvft Aittatîr nulit d ui..w

;anti a ma~tchî grenter inargin must hc allno cd ir a sotail one NIa'ýs.~ Th1o%. Ellioti. C. Hl. Willeroia% allil otlîeri lie .11,1lty.ig for lq

T tirte prtlpnrt oning in1 tii phlnt - t130 Il tPt. 3te,1tfl, t 17 li. t'. c barrt itlird-ltlcrcrlwy rontl tr.intfoitt. Olit.. ta 'ars
geriralo an t2oii.. iniiitors is robbly as ood s ; i%>- Gat. Siancaeo. Poart Diva-r itd alier Il.wes
genCr:atoî- ~ ~ ~ ~ ~ ~ ~ ~ ~ Mr ana M2 11.i an-,i nhli sgo say ~ ~ . L'luh-l illaiaga'r ni Ille Kiaagstail Et*ecine 1.rilî Co.. as maiti

%villa OnlY two cars, whirih nay balle be %iarting on a gradie at l t b one of the 1prînaii liraîiater!s of tiae vrrpaseit K ilir-ton -ad
once. Espccially is titis sn in stîntier, selICII a load Of 240 ueCr. CG.,njna>qîe ctectic ntilasay. lIr s saiti ta tac NIr. Ciiiiabxll*s intentin ta.
sons liis been carried on onc mtatr car and a traiter. On1 a raitai re,îîtc at (aiinn(xiiie iii the future.

running :a greater number of cars,a iuh grecatef ecottomy coulai
be effected ai erquai efficiency.

The sîcaîzi plant is, so arrangerd th:at tite fiec %Saler from the
bot weli as hcaîcdl by the c.-Jiaust steani fromn the low pressure
cylinder, on its wvay ta thme condenser. Il is rian 11110 flie uat
wveIl front the condenser at a tetoperature ai -.bott 9o*,,and is
raised to about t112' in the hecater.

Trhe twvo cars ;are hattsed iiglît in the poweer lhottée- a tr'ck
lwitlî pli) h.rving been run îîp adortu anc side of thîe ngine&i .,
bttt il i% the itentian of tue Company ta buiid at regular car bxarn
wvhen their extension is coitpletcd.

'rite twso cars are serveci by thîrec sets of conductors anti
matorinen ; niotor and as'crhcad repairs being donc by the set
that is "o0 ff," who are p.sid extra for titis service One trackinan
is constantly employed an tue rails, Sr

This road has ot been rtinning long enough ta arrive ai any
satisfactory*figures as ta the crost of rttnning per car mile, for
maintenance, fuel, &c., or to give tire resitits of experience villa
its varians kiods. of apparaitus ;bsît under ils very capable busi-
ness anti practicai management, no doubt these figures suli wvork
out Weil in compa.,rison %sritlt datas obtaineri from iarger and mnore
establishe rdS.

Il is preatly ta be rcgretted tht, even in this otherseist! satis-
factory plant, injudiciotis prelimininary design sltould be able t0
affect subsequent working. The gencrai disposition ni the
boilers, ci.r,:tcs and dynamos svill, by reference to the dialzaram,
be seen ta be ssîch as ta necessitate mnuch mare piping than
good design wottld cail for, as weli as a very clinsy mcîhod of
changing the generatar front One engine ta the athier.

lielîing back frnam the cogine ta the generator bas the effect
ai pttshmng the latller away iota, a catner, whîite tire pipiog is un-
necessarily lengthened, wvith ail thme consequent loss in fait of
pressure, condensation, &c. Thete is plcnty of rooni 10 belt for-
ward, and the cylinders might then have heen ainiost against
the bailer mootn watt. And the niethod ai changing engines is
humorotîs in ils simplicity. In Ordcer ta t-un the generator off
engine B, il is necessary ta stop engine A, close the clutch by
droppiog a pin in the bale indicated, take off the cannccting rod
of engine A enlirely, and thlen start up B, wbich thus lias ta rum
nat oniy the Seneratar but also Ms flyseheel. The fait in pressure
beteen the boiter and the bigi pressure cyliuider is 9 lbs., duc
cntireiy ta this injudiciaus design.

'ite Mîsîttawa Electric Ligbî anti Paller Ca. are applying for power ta
inctease their capital stockt to s3o.cea.

The Hfamilton S-reet Railway Comipany laits lait lipolî a1 nîcîthad of
incrcasing tr.sitic during the wvinter season. correponcting ta the attraction
of stibar parkts in surrnier. %%'la it te abiject af icttr.ittitig crolids of
skaters ta the Livs. the canip.any kecip tlear of brno%%a a %%ite strip tif ce.
wvhicl as allu niinateat ly ira> li a se.tacli tglt n.ieintd ait ite rocif ai the
Moter lainise.

The Bell Tolephone Co'y
OF CANADA, LTD.

IWONTREAIL
b.ANLiACTUIS ANS) SAS pou< SALEt lici iriSv jaT.l op-

TELEPHONIO th.er ELECTRICAL APPARATUS
UINE MATERIAL AND SUPPLIES.

%Vitt furimisti tenders for siipptving Wsarctiaîtss. Pulic Iludtîiaags. Hotels
anal Dwellitigs watti

1'RIVArE ANI) LOCAL. TEI.EPHONE SVSTEMS.
110RUI.AR AI.AP.\sts. 11011-A., Et.EVNtOR ANI)OtiEt<R NNNL(IA tON. II.1L. .1U ANÙ
tIRE <.AI.t. 1%trt.1îs FI E-i-*rRîr ît' 1 111S, Il"4

... .. ituIONS. ETC. .. .. .. .. .
\Vt lofurnish îa'nalers ta Caties. 1owns.anii Vallages for Fitaa. \Apu~î

ANt) 1'oLt<i: E.ATiiOI.SYrt.

~~, SALES !3EPARTMENT:
MONS! REAI.

- ' t ' IlMI lelephana' ttî,tnR.
367 Aciiiduct StrMc.

roRONl o.

HANIII.1 ON

Itingtison Striet.

Iî Tetephorne flîdinR.
Qtlren Stre'et.

QUE.IIEC
lIit Tthonc lliling.

St. Jathn .andt l'.ic Sirects

- ~ WINNLIPEG
Foirest l!ck. Mai, Street.
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(LIMITED)

Authorized Capital, $2,000,000.00.

Paid up Capital, $1,500,000.0o.

MEAD OFFICE:

6-71 Eîrorit S-treet W'Vest
TOR~ONTO, ONT.

Branch Offices and Warerooms:

1802 Notre Damie St.
350 Main Street

- MONTREAL.
- WINNIPEG,

138 Hollis Street
Granville Street

HALIFAX,
- VANCOU VER.

I'ETERI$ R>I ;i %VOR KS I.I EI<) ~.~UN IT FOR MONTREAI. 1RAI I.WAN«, ASSEMNI .
111ilO *1: SIIHPMENT.

MULTIPOLAR RMLWAY GENERATORS
]Beit IDriven or Direct Connected

Our Railway Generators have established themselves as the standard for economical
and satisfactory operation, and are used exclusively by the following Ieading rail-
way companies in Canada:

wVctreýai nail-waà.y - 6,000 H>r-se lpowý%er
Tnrrit i1'w'ay - 4,500 Mc>rbse I>owex--r
NiaPaaL 'aIs e. 4& IC. ]RY, lzoo kirse PoCWeBr

. .. % 1 1

KINGSTON. PETERBOROUG H. BRANTFORD. ST. CATI-.ARI NES. LONDON,
PORT ARTHUR, ONT.; \VINNIPEG, M\AN.; VANCOU VER, W\ESTMINSTER, B.C..
YARMWOUTH, ÎN. S.. etc.

PIoo.so montlon tho CANADIAN ELECTRICAL NEWS whon corrospondlna wlth Àdvortlsor-

CANADIAN ELiECTRICAL NEWS M.1101, 1895
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GANADIA'N G'ENERAI ELEOTRIG Gà';O.
(LIMITED)

''ihe 0)flV 1 )CVfect fletli)(l of cofltrOl

is founid Mi thc Lise of....

THE TYPE K, SERIES PARALLEL CONTROLLER

C. GOEu 800 RK"AILWAY MOTORNS
The most successful motor ever introdueed

The lightest and most compact

The most efficient and durable

Absolutely waterproof and dustproof

Brushes and commutator easily accessible

I\VESTIGATE *FIIIR Ri ON OSOR< NT()AN) M<INTREAI. RoAI)S. -

Factories:

Peteboro ghOn tari o.

P10.1so me~ntion tho CANADIAN ELECTRICAL N:EWS w)i4on corresp;ondins: with Advortlaors

Magell. 1895

C. G. E. Soo MoToic.
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SPARKS.
A charter of ai,,îla iaas lreilir nîlliacî lîî

lîy alle ! nip t 0i1 1*laîî L.îglt e% 1 aner CO.. i
Ilîeirtsaîll. Oa

on (lie sa isi of *,l'y a

Ilîr elrctrie ss ,liliaag fiatiîae f.aCentl> îa:5t.illeaa
il Cm ralc g .î ige 1 *.tlv .aît (;.ll.tn1ue. ley athe
(jt ~irial Eh. cia Ir Cu . as %.lta tu ie gi ag sao.l

The tvic ile tlaîgh-i planta et I les1aer. ont.,
las lwîeaa îatacIî.isel t'y qa Mar. skîîîîier. Th,,
sîtltcii.asetr lias îîoî -îlmel s,trller tu aprate ii
pîlant or relalios-e t.

Appîlicationîî for iancooaion a% ta ies, air for
the Il .iîilit.aîaI siofr.a Il ttcay < ao.. l..îîîîîtcil. x ah
.a c.a1)81.1l siozLI of 1aa.aco Il tir -IPI)ISC.1elis aI..
D)r stait. 1>1 O l'01a.. W 1) I.oîg G. Il
Itisî. Gru. L oui . Jîîs. F..aaiall andî IH. E. Calai

I lie .aailg te( iii.. lalaitl Sir.et R.i.Ixia
Un. laiT ut-tîia xe Sô2.ooo. xiorkig e.sîwnses

.y p-r a.. ni or ta lier censt lc55 ilaia îlîîr i thr
,aanse iiutith làsi > a.îi. Ilic sert e..rniiags fîîr tic
aioniî sihourd an inrre.ase of $,-.200 .alaovr tiioý
of Felîruar>.t9.

l'taiaîaix mea lmiaig circualatesl il artral. sk.
ingtli,,couail nut lt ntrr aita a ire c *aszer.
sargia forr dctii lerrezl lagzlut.ag. %%Ill eii iiaatforti
(.as & Elrctis I.tgliiinjz Cu . tunitîlhi, privec of
iax ix s raltieiel.u a, itîtîlitirleae tax, lan imrce

for thr ilattînj fi.îaîchî-..

The, Wanaiîp.g Elcctrac R.aalway Coaîipany tlase
disiilptiî,,d .îonig tlîesa hnes aId hiome. cars filtes

op xiaah sia, e andl <thrrisc guaide coaifaurttli,
aes x.allnC roolîis la. bucl a hn lage .îs essat of

.Inîaalba. sîila a protesion %xils doubies ber a.i.

pirciateal at ils trise x.iluc by 1ilsseflR,,t5.

A erpart oîi tue cal>. clecîiic anspeclar of Vc
an Il, . C.. %.ho%%stât it cast the nitincpaatity

Itas >erar $9, qo; pe-i ainuna for e.acla arsc ligli.
ianniag ive. aand Our lîlilai hottas lier da). It
aS cl.îîaaar, lit sx liraa alr aaaaîlrax enirnts mihichx ar
nu- ljaing; tuin., lo %te îl.ait .sa o iecie5 . %ix:

costl aît le alaced la $go ou> pet l.Ansp lier >e.sr.
ancluiîîîîg anîca est aial itikitijz fondt. 1 tac aasu-

*Ih liCaîy Kaigineer af I ornto. tls aecoaei
aairnlel tlî it atl!i thse iratrrnîirlnas. nifa tl.ai
38. OfaIlle .. ga..enlenî i.easxan Uic *îronio R.il.

%ay> Co anal elle t. îy. Star c-.rrsnr c.lucitv of
o<dialîî.a cloui r.as lac liiiîatcd Io fiii> ;acr cent.

alboie ilacar seang c.ipaucst> <atloun£ a sp.acv of
aS inches oti tii, sc.îî foi e.aca pmosan> ans tiai
open cars lie lanitil to ilair raalng eiliieat%.
tir fuitiaca icco.îîîicintlx etât an otrr ta axai.!

dsSlirs. a naî,siaouîles toc losieal an raci, C.ir.
statlaîg stir exact aîaaniîca ai ;ussrnRvet ats allais.
rd ti carry.

A nînalier af Ottaxia idrr are 3.sI, ta lie er..
îlcasoaan a.. secure cotitrol of a araia. linr ai

ls.nistIon. J.;ntîea. ilb, le as ;et lîaeaent aperat.
cil 5m ala amuîles. %nîl rxtcnetx thiaaaigta i ti li aaîî
,.esen nilex n, toa a lugre hôtel xih xxxe

recl il ic :inar of hc Jint;icat exiail,:taon. %nîl
xih s% saal to laiser ;îriixd à si> siccessfil en.

teisls. Nit C. hIlsekle> I'o"ill lis% gine to
i.staica an lwalf o! iei Oisâaa. syndiacale Io src
ssl c.sn lie ilbnc, liaes unlerrsia n tee lactar an.
tcnti<aa ta. >îil.siau:e clmctî lit aaîiial puirt.
,hroulesih ts snalicxtr Cet .aînîrol oi ilie pacient
fane. the fita lis., for xiîîh expirres n Obt

naxi. anal caalcaxe, to s,,ilie à irxtachîse fier a
ncxine if thr îaaeent Onur casnair ie a. abo

to CcOnttict l<ctic Tomas, tul supttl% canaaîuniczt.
taon atIwseca h tii uziar lat:îson the aslanil.

DUMMY ENCINE WANTED
91-- -- i 55.. Il. 4'

lee.aa,,ta..a.. (
5 

.t

FOR SALE
aeI, . - 3 ý Ar l>anaw.lUs.. era... -1z, at.tna

5Va: ., ,.. 4 sait sN Iz ,SIR .on,

I1 lit? %cries tif iîioîiagiii t.illa-% for a 895. liais
;îiaoinsii iii Ille Eaa.rîa. KV% wteie colla.

laîlusi lîy tic Clevel.andl C.aloîa Ca.. csettl
Ohlio.

Notice S$ guet dtua .liratîoai x al lie niaide
li flic Il .aailtati Railalât Electrie Rialx, a>. Colia

pagbuy an star hegixl.atiie of Ontaario fur liii Act ta
xaucnî ltic Act of incarp<ia.tiin. liy provaiing
t.I etll1e tiIi Complaniy sii.ill h.,r ucitioriay ta
aîer.aîe di , t .aljul. antI Berlin br.anclie; of tlie

At li receni iiiedtaiag ai the litsltIcl lltiniatr>
flatterry Ca.. af the aiganizatian oi ssiicli nt

Oîtxs tiention sias mai.de laî a tecent nuisaiber of
Ile IEt.E.,aRICAt NaxSs. tue follWiig geait1iatil
xiî eltc:tl iieciars oI tlic caiaî:Sess
J. W%. MeRa,,. Dr. A. A. liendeison. N. C.
Sîiarks. H..Il. Sîleaicer. Arduie Steasart. J. R.
tiudaieu. S. M. Rogers a.nîl E. F. liibbell. At

a tulisA41uent ti..etîg of tlie iirecttrs. Dr. lien.
dcr3on %sias electelrexîeat F. C. Sparkes. vace.

sales r.ttIsx.ty l.y %tc.,a a% sicil ;%% by clecîric l'ou.cr presilent. andl L. F. 1 luiffiil. secretiry.tae.i5urrr.
.%alt înct.asîîîg the, Ioianng pixers of tit colns. S.stisfacîory tests of Ille, llubbl ll Mttery ire maid
M.iny ane resçpect of suca portions of flic s.aid rail, ta have bea guide. andl thc tirectors express
xi.IY as ana> lx! constîcteal foi opeiftion tay sinna tbeir intenîtion of girac.redgnR iiîaniede.iely watla

poua Cr. ils anîuf.acture.

f.atatioaia.ma.. or .Iaruî./. .lf#.haniei . ell,/anncal I)ra-wine Fler ' t
4rih., re. .*rr/hifas urai 1>,aîteîn,f emm .-lawantr. C*appntrb am I/oin fNi

(rv. t ,,,ame»tlaIaaat..gruagîa li,;;, ci 'aîk. ha/..d:nîaen'I 41ngmer
ing. .llnirip.l ERreerînc . /'lumkinle ani féaing,. cli and .1fetal Pîu ros

pectinc. anef :he ku<j4l:îh firauchei. S*ttlenîs aîî.tSr rap[)tl aîrogîa.s eIr.ungli to D)raVwII
.. ne I.,çîtcr 1 lac iîcuna .îiginceraaag coursc s aîtndcd to quîal (y eng ix to stcure
L.îccases. ,rues for Fiee Csrcul.tr. sî.aîa g the soîjea yota xxasla ta study. to

THlE INTERNAIONAL CORRESPONDENCE SCROOLS, Scrgnton. Pa. -".

GEO. WItTE., - FI(ftSEI
C. Et. De.T. 5.

CONSULTINC ELEOTRICAL ENCINEER
SPECIALTIES:

Specifications for Municipal Plants

Advice on Station Management

18 IMPERIAL bOAN RUILOINO TORONTO

6"STÂRIR "
INCANDESCENT LAMPS,

FULL CANDLE POWER
LONG LIFE 9 LOW PRICE

/1The e "S!IA ,R "ais nome aî'anufacturedl svith nce ind ianpravc.d
bascý. etc., are tancqualled. 'Made witiî si.tnd:tril bises

ind of .iIl voliges anti candie poiver.

..TRY 19 81MPLE LOT ...

JOHN STIUUt, SON & GO., Ltd. - flalitax, Ne&.-

SIJG6id Boit PuII6Uâ
.Folk..

MOTORS and DYNAMOS
Vit SpeCial DynaMo Pnury ha. ia,., tre
ac.uiret fua inml.c of yens. and l% r, encrat
ad.igaon b)> eltcî.can.anal mniîfacturtv.'u
rencaaton Î% eeufiierns "ecc of i. menai.

WB CLAIN: lIi e-t t inaaa.ioa surface: mclume
tls açaa.oasa and. jemstiel fricrnon toa minimu..,. sun.

Uàta an...ý ahi1.. îç -i . i.. ut, i ffl io ýrc &

I~ ~~~l .nîtaI:t..iht nue'<lî~h,
DOIl m&OO SPLTn PULE MChebil.

III. $RING aTEE uwl Eit, TORO TO. -.;a
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V~.,>t*s ~ *

Maich, -1895 CAr4AD3Mt4 Ei3irCTR1IAli NrBws

ROBIN, SADLER & HAWORTH
IrIANUFaiCTURERS OF.

OÂKmTÂNNED LEATHER BELTING
PMONTREAL ANDr TORONTO

* PULLEST~
SHAPTIN

HA NGRFii;
(~CANADA)

CHINE
MOULDED
KEL RIM
* RIP

Ste. Hlm Pulile are practimailyIunbreakablot ,* rllghter anid emel&r onlehaft. and o.t mmre as cat puleye.
a

AY STYLIE VURNIOHEO SF1.?

TURNIED IN ANY LENQTHS UP TO 28 FELT.
SAVINO COUPLINOS. STEEL OR IRON.

PERFEOTLY TRUE AND POLISMED.
KEY SEALED WHEN DESIRED.

MING O1LUNQ AND0 REERVOIR OIL BEARINOS. STANDS
rom BEAWNOS. WALL OXES. BPrieOALLy U4EAVY

PATTEUNS irfO ElmeOiRlO WORM. OUAt 4PEWLAL
PAGILITIEScoa SEOUR VO W PfticE

-AND PROMPT 0iIIPMZ94T.

ÂH'EÂRN &SOPER
CANAGIAW REPRESENTATIVES OF TU1E

WESTINGHOUSE ELECTRIO & MFC. C00

SLOW SIPEW
IENIT CIRR[I DINIMOS
from wbich can be operatcd

Incasucst Lap Auc laps
-ad Jotors.

ML6 SPFF
R311IN1 CIIRRFNI DYNIMOS

from which can bc opcra:ed

Incadescent Lumps, Arc Lamps
ad lotors.

.J« :j 8 Mention the CANADIAN EpECTRICAL1 NEWS when correquondincr w1th Advortjae.q

e,~*. a ---.
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Ce Wu H EN DERSON -Manufacturer an-di-Con-r-î orELEOTRICAL SUPPLIES
Wiring and Installing_,Complete Electric Plants

~Lnki: orli(~ K -,i)s~ ,1* 44 Bleury Street .. .. .. .

SOMoYv'S F.A«V A~ND MIN~IAI Lti. 1*CA,i.S<i)..ý'.N . ..M .1 .- l. I.d./\..
STUDY ELECTRICITY AT HO!!E

il> oui correttioîaence îî,cîhod- i hoouji i n'îîucoîî wjif l'iec At)piratu'. situt,î,.uîd inJUli k. Cof CANArAX iPL.CTUI<C.l Nc. Circul:ru Fret.
Sutr.NT,ati bltauN,. S%. WVater Si.. Let anîd. 0

'22 FRONT STREET E79ST THE J. O. MCLAREN BELTINC CO. MONTREAL

THE BABOOCK & WILOOX

WATER TUBE STEAM BOILER.
: 1 :I NOI$ JItLIT LV CAYANeD-j:

Stiltahie foir aIl puirposcs- -M js. 1Elv(ctric iitingi ani Railways, Heating, Etc.

O'irer 1,500,000 Horvse ]Pc>xrl i:u i .se

Scîd foi our bouleS, :~i-ie ciaplclcn Full informnation uid Estincates furnishcd.

Iletrd Office: 415 BO.AR lU>0FT?..1I)l BUILD)ING. JIONTIEA4L.

WM. T. BONNEII Gieral Ii9eîit foi Gatiada
Shcps at B3elleville, ODnt.

ELECTRIC

WATER WHEEL
___________________ OVERNOR

OfiLOUTT'S I I'.4 rNT.6D.

i Vin-IliOns in spcd de.

Boilr Imroyeentsenstm Goecnor hllsi.

tir. t. ,Ir s h. .nt -V ite for patticulars.

i it i .liaiitli .. n 3 aiti ~. ii.~ M.KENNEDY
~iit<aî i..~.*ete. ~ ~ -* ~ . - & SONS

Peterborough Steam .- -.. ~~
Bollr CopanyOwen Sound, Ont.


