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MeAcNÛLIA METAL
-lm USE SY-

EIGHT LEADING GovlrERNMNEN1S.
BEST ANTI-FRICTION METAL FOR

tiloh-sDeed Englue, DUnamo, R~oling-Mill, Steambhlp, lRalroad, Saiv-MIII, Cotton- MiIl, Paper- MIII, Woolen-MIII,
SiIk-MIII, Jute-Mill, IRubber-MIII, Stuoar- Mill, Flour-MiIi and ail MachînerU Bearlncs.

MfiGNOLIfX fýNT - FRICTION MEbTl9L 0O.,
London Offce: 75 Queen Victoria St. owflGrs and Sole Manufacturers,
Chicago Offlice 41 Traders Building.

Mon treal Ûffc: Ji. McLaren & Co., Agents. 74 Co)rtiidt Strecet, NIE Ir ORK.

JOHN LANGTON & 00.
Canada Life Building, Toronto

ELEOTRIGI=lb - ENGINEERS fiND - GONTRI90TOR8
* - ~Collplete PlIants iistalled.- -

Plants requi ringc special comibi nations of ]3luctrical M achi nery a Specialty.
COi~RES>ONDNCESOL/Cl T/I-D.

DIRECT-DRIVEN " DYNAMOS lor large and mail vlants. SLOW SPEED GENERAITO1RS RND MOTORS.

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

Automatie Arc Dynamos and Lamps.AI L Direct Current Incandescent Dynamos.B _ L Aiternating Current Incandescent Dynamos.
B___ Transformers of High Efficieney.

Electrie Motors. Ail Electrie Supplies.

Our record for the past i0 years ab Electrical Miýanuf.actturers guaraInte-s purchasers satis-

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

.. EXCLUSIVE DOMINION REPRESENTATIVES OF..

NATIONAL ELECTRIC M FG. Co.

THE BAIL ELEOTRIO LIGHT COMPANY, LIMITED,
Incoporaeci 882.70 Pearl Street, TIORONTO.12icorporated 188-0.



MONTRERL INSULATED WIRE WOnKS

c

lu

J. ROSS, SON & CO.,
MAr4uYAcTuNIIR or>

INSU LATED
ELECTRIC WIRES
Anil TJircsi for .~nn1uos

Offlces, Ma gueets <Eilit

F,&CroIY: 41,9 WVIl.LAM Sir.,

MONTREAL.

Orders solichced arnd c.ircfully exccuted.

E. OARL BREITfiRUPT
CONSU LT! NG

ELECTRICAL ENGINEE-R
Gradtwte in Elcîric.il Enginceerig nt Johns

Hlopkcins 13ni%-trsliy. IL-tunnre.

.. . .. ltddrpia: )JHltLIV, ONT'.

A wVecklyJ.a of advance infonus.
Uona.dîublic workL.

*fte tougducJ tn:Jjwfl Wo advertise.
IOcDL% fur Acnder,
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HUOUNK r. VIIILLIrS, Preident. jouit CAxitoLt, Smc and Trus.

iEIIOENE FI PHILLIPS ELEOTRIGAL WORKS
34ANUFACTUICERS 0OP

ELEOTRIO LICHT WIRE,
-~Magnet Wire, Office and Annunelator' WIre,

Rubber Covered Wlre, Lead Encased Wire,

TELEPHONE AND INCANDESCENT CORDS.

RAILWAY FEEDER AND TROLLEY WIRE.
OFFICE AND FACTORY:

St. Gabriel Locks, O Ž T ?E A..

CW- Write for Price List and Discounts.

DOMINION WIRE MAN'FO. 00., LTD.
~~OeTRELAL

Guaraniced pure Lake Capper of the higliest conductivity, c.trcfully drawn to decirnal gaugcs, and equal in quality and
finish, and price guarantecd Iowcr than can bc imported.

Cap»acty : 10 Tons Per Dy
TINNED COPPER WVIRE, MERCHANTS' COPPER WIRE,

GALVANIZED TELEPHONIEAND TELEGRAPH \VIRE.
Durinw t ycar u e ,-ncoeld our capacuty lor the manufacture of MRON AND STEL WVJRE of aU si=e. STEEL WVIRE NAILS.

STEEL. AN)BRASS WOOD SCREWS amdu now prepared ta fi11 ail ordcrs prompily ai lowest prices consistentw~ith quality. WVhen prepared
ta order pirase write us for Discounts.

à :
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»%i colis.'ny 11.13 been fornied tu Miontîem witlî
il capitalof $o.Ooo under tihe nnruo f 1'The
Centrai 1EIi.ctric Comîpany of Montroînl. l.tcL.
iLIIls l'oîrauit. H onore ticaugard. Ikrillîîuifle.
ldAgar L.ovolcc. JoseptI =uus Josepli Mtn
..i. Josepi Radier. Aihos Ra. chartes
Ilerger. laines Cocliraisie. I.tiger('ousinenits Asnd
.st. f ouis Brunet. MoisIren. étre it ilstermec in

FIRSTI3ROOK I3ROS.
Kbîg St. E<ust, - TORONTO.

WVtlrIT FOR PAi(TItUL..RS.

-fie

Morse

Valve

Reseating

Machine

fio 01' Min. Io 14
in. fiat or taper

Senti for nezo Cata -
logute. trM th~e

naines of î.000

user:.

DARLINC BROS.R
Reliance Works - Montreal.

COTTON WASTE
For Railway. Machinist anti EngineWr uses.

ElgCTJ:IC LoNt7.,TocIc
FOR ELECTRICAL USES A SPECIALTY.

ARNOLD FENWICK & CO.
Factorg and Office, MONTREAL

NOTICE.
C. W. HENDERSON

Maatisfau-urrr anti Conîtracta-,

Eter:ical Stiliplir..

will inove about Apri 15th ta corner
Bieury and Jurors Street, blontreal.

Etectrical repairs of nil kiisds .....

Esunates furnisheti on construction wvork.

* 1T*E.,

Canada LLibernian
i'UiiLISIIit lic Rrliy 13Y

Canada 1.if. Amssance IldZ. -TORONTO, ONT.
SmAscr,'ptio,. $j,.oolrytar i admairer.

.;- Wf'tNT - -
IF )-ou vrýnt a particutar lot of lamber, or have ore

ta dispose of; if )ou want ta buy or senI titub.er
tmiîs; ifyou have a Mill for sale oi want to, boy onie;
iryca have a pice cf second-hand nsnchinery ta dis-
poue ut. or want ont: if >mu want a sjguation; if yen
want an emptcyee for any purmoe. an inexpentiNveadetrtiseintnt under the leadlig of - Varited - or
',For Sale" is the casicst and quicitst vway te acul-
ptish what ye= wish.

M- adveuiseinent ini the C%NAPA I.a4ninÎ,AN is the
chiiepeand e asa e can cmptoy - i it knot
ocly atays ctht es, bato ciia1 the roais at oncc.

F. E. Dixon & Co.

LEATHER BELTINO
70 KING STREET EAST, TORON TO.

Headquarters for Electrie and Dynamo Belting.
\Vc have the following Lcatlscr BIlts in use in tise wvorks of tise

Toronto Electric Uigit Co. :
One 36 inîch bclt 98 feet long.

lsî'ls bt tins booeii in cofflt.11 me SiliCe AsIgttSt. à88s,.nt lookcs
goci for nouier test yins yet.] Aiso

one 36 inch belt toc, fect long. One 38 inch beit toc fcct long.
One 36 inch beit t23 tect long- One 24 inch beit t oo feet long.

A.nd over s 500 fect of 8 incih beiting.
Att tlscabove belsare DOU IlLE 'II1ICKN S am soait giving salistictinn.

The 38 inch bt is tlie 1trest belt evcr madîe iii itis P>rovince.
The folnwing Electric Coîsipanics arc also sssing oue llclting:

Thîe . oronto Conbtruction andi Etectrical Supply Co.
TFlsc 11all Electric Liglit Co.
Tise -latuiâton Elcctric Lighlt -& l>owetl Co.
'Fice Niagara Faslls Electrie Liglit Cos.
Wecst Toronto Junction Elecsric Light WVorks.
mise St. Thoina,. Electric I.ight Co.
*rhe( Biarrie Electric Liglit Co.
Tise Becrlin Electric and Gas Co.
The XVoodstock Electric LUglt Cos.
Tise M*%anitoba Eiectric andi Gas Liglit Co., Wiînnipeg.
TIse Godlericli Elecsric Light Co.
*Flic markhani Elcctric Ligit Co.
The Osha.wat Elecsric Lighit Cos.
Tise Ora.ngeville Electric Light Co.
Thec i>ort Arthusr Elcctric Raiiway Ca.

fiND OTti-IBRS.
We are the oniy Beit Manutacturers ln this Province who can show

Beits of OUR 0W N MAKE whlch have been In use AS LON,3 AS FIVE
YEARS. We can point ta belts of' our awn niake In THIS CITY ALONE
whlch have been Int constant use iror TlEN, THIRTEEN and even NINE-
TEEN years, and are stili good.

%Ve are îsreturet o furnîsi Pctîs of anï size. two or <birec piy. of any
width. Evcry beit fulty gu?.r.ntî-ci.

Senti for Discounts Dixon's t3elttng Iland.Book nsitied fric on applications.

Please mntaion Ui theÇRcI i Es whcen corespsînding witls t(Ivertisers.

A. ALLAN. President. J.0 RAVEL, Scc.Trr=s. F. SCuiOE. m.-ictr

THE OANADIAN RUBBER CO. 0F M0OUTREAL

AND)

SOFT'Z

CAPITAL, $2,00,000..

MANUFACTURERS 0F AU.. KINDS 0F

RU-BBER 00008
FOR ELECTRICAL PURPOSES,

BLACK AIND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber l3cltings, ail kinds of Ilose, Packings, etc.
Mloulsi Gonds or cvery description.

WESTERN 13RfINGii:

COR. FRONT ANI) VONGE STS.,

J. Il. \V2'LKERZ, Mlana-ger. m TO RO NTO
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KAY ELECTRIC WORKS
NO. 263 James Street N., Hamilton, Ont.

DYNAM~OS.
F-or Arc and ......
I ncandescent L.ghtîng.

]1!OTORS_
F.roîîi ý% Il. P. te 50 Il. Il.

Elcctro 1Iating Machines and Gcneral

* Electriîrd Ap.plances. Spcnial ittcntîon

to 'Mill and I ictory Ligh'tî*ng-

WVRITE FOR' cIRCUL4AR.

THE RELIANCE ELECTRIC MFC. CO., LTD.
WA TERFORD, ONT2

MAXUACIIRI~OF( AM. >KtNDS or

FOfl LIG112ING AN)) T'RANSMISSION 0F 110 JF'ER.

%Constant t.urrcnit .111 Constant l>otential D)ynamos, for Arc Arc Lamips for Constant Cuirrnt and Constant I>otcntial
and lnc-iidclstutit Liifn.Circuits.

Our Dynamios, Generators anci Motors are autornatic and
1El*ectric RZailway Gejicrators and Mlotors. sci f.regulating.
.Statioliarty àliloors of any horst: )oWvcr, t0 run on Arc and Ail kmnds of Station Fix~tîrcs, Swvitches, Lightning Arresters,

Incandescent Circuits. Rhenstats, Ainers, Vtoltrnetcrs, &c. &c.
Wo givo s oeciai attention te Long Distance Transmission of Power. Our apiparatus le simplor
and oontine m~ore morit.than any other on the market.

IV£17*hE US FOR I'ARTICULARS AAVD PRIcES.

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

FIN - TBC 4 TELEPHONES
EL Street Cars ý

Standard Bell Telephonesî
OUR PEC!L1.\Warehousc Telephones.

Garbon Transmitter TMeohones.
Local excbangea outed up. Ail line materiai supp1Eed

*î*~.STPLjuLi..Sept. Sth, z892.

5 I DitAR <;ik -Wcr arc hippy to stan' that your
telephoncs and swiscius ire giving us good satis.
faction. %Ve have thrce sorts of switches and
sic find yours far prcilérabte. 'Ibore is now about
fonty of your telephoncs in operation on our lUne.

- Evcryone s,rks iveli. and we intend ta use sio
-der Vours vcry tuy

1 11F~ 1CTLE'i(J Co.IWrite us whcn you %itnyhn lcrr1

VeLte , A ntator,

\V' .tlso niantifà<cturc 11 orbt: and Trr.til Cars M'irte,Batre.
of e~cr' cescaî,ionLoanipa. 1'ush Butions, &e'.,
o f c e r e s r p t o .S h a d e a , . D y a mw o s a d M e to ra

P19TTER80N & OORBIM, .d Te W. NESS
ST. JZ12'JJARINES, ONT. Etiî1a Suplre 749 Cîaig Street, MONTRERL.
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THE NEW WESTINGHOUSE STOPPER LANP.
1N aur last issue mention was made of the invitation ex.

tendeci by the WVestinghouse Company ta its friends ta inspect
the nîachinery ta bcecxbibitcd by it it the WVorlc1's Fair, and
nîso to inspcct thie ncw stopper lamps, a large numbcr of which
-ire burning nt thie shops in Alleghany.

We have fully described the rnachincry and have also had
ucL-asion W~ refer ta and descrîbe the newv lamp in our i!ssue of

Fir. i.-STorpPRt AND DUI.11 0F NEW WVESTîrNaimousF LAssa'.

Oct. 26, 1892, but we think our readers will be intcrcsteil in same
exact photugrapbic repraductions %vbich we give on tbis page
and whicb, for the flrst tinie, show accuratcly ail the details of
the new lanîp. It will be noted that the stopper, consisting of
glass, bans the leading in wircs passed tbrough it for a distance
of an incb and a quaiter. This length allows of a pcrfect
sent being obtained. The lcading-in wircs are of iron, and a
special glàss is emplayed, the coeffcient of expansion of whîch
is practically the saine as that cf the iran ; tbus the use cf plati-
numn is avoided. The iran leading-in %vires, il will be obscrved,
are thickcnced nt the bcttom, making twa stubs tvbicb arc quite
stiff, upon wbich the contracts in the base bear.

The stopper is ground in a special machine and fils into the
corresponding neck in the bulb of tbe lamp. WVhen'the stopper
is insertrd, a cernent is applied which a7t.1 ta maintain a perfect
seai. When it becorrnes necessary to renew the filament, thc
stopper i3 removcd, a new filament is attached ta thc le2ding-in
wires, the stopper is re-inserted, and the lamp is again exbausted.
This operatian can be accomplished at a very small cost, and
hence there aught ta be noa excuse for the continued «fùse of
blackened lanîps.

During the cxhausting of the lanipF, tic WVestinghouse Coin-
pany introduced nitrogen gas nt intervals, for Ille displaccmient
ai the oxygen of the air, sa that tie rcsidual atrnosphcre, w~lîen
exhaustion lias been carricd ta the last point, consists largcly, if
flot entirely, of nitroiter.

As will bc seen in Fig. i, the larnp is complete in itsclf and
can be readily adapted ta any type af socket. The larnp is
pustied ini the baîse by wbîch contacts.trý anade MID the

FiGs. 2 AND 3.-S>cKEsý For WVESTINGIIOUSE STOPPIEIi LAMa'.

leading-in %vires; the base is then pushed into the socket, fia
screw motion being employcd. Fig. 2 shows the bitse ernployed
for use on Edison sackets.

A special and very simple foril of pendant switch bas also
been designed for use with tîte ianîp, as illustrated in Fig. 3.
By merely pushing in the white or black button, the ianip is
switched on or off, and tts can be tcaddy accomplished by the
the use of anc hand.-L,/ecrcal Engineer.

Aiter spending scveral million dollars on thcir cable sîrct rnilway. PUIIa.
deiphia is about ta abandon the sysicnt for zthat of the trolley.

In operating street railway plants by clecaricity geceratcd by w.tter-power
says Enginuerng. the excessive variations af laaîl untvoid.,ble in such
service has rendcrcd the probleim af efficitncy regulating tht, gencrating
power an cxitremelly perplcxing ane. The incîtia and incompressibility af
waîer rendez il impossible ta contraI the flovv with sufficient promptnrss ta
iallaw closely the sudden changes af lond. ' n a street railway plant at
Oswego. N. Y.. ibis difficulty scems ta have been met quite successfully by
thc use of an arificial resistance of iran %vire af a capacîty nearly cqual tq
the maximum autput af the gencrators. This makes a compensation whicb
rnay bc automatically varied so as ta maiiain a constant load an the
generatars. notwithstanding the fluctuations af thc live laad.

VOL 111. NO. 4.
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'l'li Toronto Association No. i field its second open mctin;
titis scason in clic Shîaftesbury Hall, on Friday, tire ltir timc
hIr. %V. G. Ilackgrove, tire l'rcsîclent, presiding.

ÏIlr. (icorge L. Robb, cief cagincr of tire lioder inspectioi
& Insut.inire Ln., dclivcre(l anr întcresting and pi-actical lcctur
on" loiler Lxplosions" ihicis nas >trcatiy apprecuatcd by tir
large mnmber irecct. l'le speaker, in opening his reinark!
statei Chtua lic %vas unabie ti any dicuiorîary ta tind a goo
defhnit:on of tire word "exp>losion." ln ane book il nias dletineg
as "a sudicea: burstîsg; ot noise " ai in anothcr place it %va
cxplaisncd as bcng; "ai suddcn cxpansion of a substance or ai
ei:sstir flsuid, but neither ui iliese or otîser definîtions iii sur.
books gave a techlnicai icaning; of tire noard.

ilitIr C'cp)lo$îons, lie tlsosiglit, COUldI anise frot anle (If fou
causes, but isciare dealing witiî thcse, lie iotild iîk ta spcak o
two remsous often gi'en, but %vrongly accouiîng for, thcsq
occurrences, vît: -,1EIectricity ani gas fronît dccamposition a
%vater. As rcgardis tire Iiist, Chat tiîcory lind bcen knockcd or
tire head by tire experîisents af l'ro. Faraday, niusicli provec
Ctia electricity ssi 1>josed ta be in boilers nias anly producedl b)
tihe friction oi cscapîing steamn and niater, ani nias not iside t
l>amler nt ail. If anlybody caulci prove cectricity ta exist iii
boilers, tlîey cotil nike theîr fortunes, as Chat svauldl do awva>
witlî tirc nccs!,sy of u5ing stce.siîgines and dynamlos ta pro.
duce elccîricity. As ta thse second erroneaus reason cornnonly
given, no gas niouid bc founid in a boiler that couid bring about
an explosion by tisel. *'hc question thierefote nias, nibat force
produced these c.lamîities ? The lecturer eonsidered it nias the
cnergy stored in tire %saier, asnd the more niater tiiere %vas in tire
baler, the t:reaiter and stronger nias tire explosion, aithougîs
înany sill believcd in tire aid idea, Chat if a bolIer lîad enougîs
svater il coull îlot explode. The energy in niater ai a temspera-
turc afioo0 paundts pressure or 337« F. in falling to îoo* F. gls
ain Msalle ai 237 traits af he.ît iront cadii, andI a unit equRis 772
pounds raîsed anc foot. If ail tire cnergy storcd in tire nialer
over ioo' F., cauld bc utiiizccl, cadis pauinc ai ivater would yicid
enougli ta lift g0 tans one foot Iigli.

'llie speaker nient on ta show% hoiv this greist farce, once dir
opcning; was mnade for a commencement of lis escape at aîsy
.vcak point in tire boiler, would first rupture ltFe parts ai thse
boiler, auit then, as il rcachcd tire outer air, .vould inomentariiy
dispiace tire pressure of the atmosphere. Thsis dîsplaccmcnt
%vauld bc cquickly folle%% cd by condensation oi thse escaped steaim
and a tettiri oftire atunsspbcric pressure. WVhen tire force sud-
denly escapîing train an exploding boîler was thus considered,
asnd tire paniver ai a return slsack iront tire atmospiseric pressure,
taken intoaccount. ut ias noa wonder that such dîsastrous ire-
sults nicrc aiten produced by boiler explosions.

Tire four actual causes ai hoiler explosions were then con-
sidcre<l.

i. l>efcctive Constrsction-either front faulty design or bad
workmanship. Defective staying ai flat surfaces nias alluded ta
al; a conutii cause.

z. Corrosion, an(l conequecnt wveakening ai saisie part ai the
boiler, if the boiler nias exifosed ta pressure.

3. Over.lîeating i i>lares.-L.on niateir or tise presence ai santie
fbrin ai deposit niould cause over-beating. WVitli niany, loni
.;,lier nias coniileredl a fuie expianatian ai near>' every boiler
explosions. As a malter ai fact, it nias not a consmon cause
Thisrc vcas a genieral belief that if tire plates becaine red hot and
nialer nias causcd ta flowi over tbcm, explosion would folloni
iiiisiiediateiy. Expcrinients rccently miade in England %vi:b a
lairge boilcr, in nibich tire plates over tise surfaces niere made red
bol and watcr puisipeci an Cieînt, failcd conîple:ily ta producc
eissi ; tire plates wcre injured :..:d tire joints leaked, but
that %va4 ail..

4. Ovcr-p)rcssure, wuîich nias generally brought about by
defective safeîy valves.

In suppani ai these staternenîs tire lecturer referred ta severai
cases tisat lad coane under bis personal notice in Ontaîlo, and
exlaine<l cîearly by nsesns ai sketches an a bia-ck.boaird tire
tensonîs ai tire severa! explosions hc referred ta. Tire preven.
tien ai explosins %vas ne-,ýt refcrrmd ta. The necesity for care-
fui attentiaon ta tlîis mnalter nas proved by tire mternent af ite
flartiord Sit.in Boiter Insurance Co., Chat in the United Stages

tiurilng 18()3 lucre! Wete 209 bouler explosions, catisiisg tise ileatîs
of 298 persans and injury ta 442.-

>, The speaker titoufflit ture first stel) nas ta be sure tChat the
boler %vas ieli maraie ind tire lîroper material usedl, designed su

rias ta lbc strong enougis for safety at (lie inteiuled pressure.
eTire bouler should lbc innaged by a consîsetent cilgineer %vire

e realized tire dangers tai bc guarded againsi. Frequeist ansd
thorougis cxatunations ai the boiler shuuld bc isiaule by soutse

1 anc in a position ta judge ai its conudit ion. Thuere is in Ergl.aîid
Ia lani, nibicl requires tire user ai eve-y steail: houer ta report

s es'ery accident ai tise nature ai aur explosion, niitlsii tnvinty finur
liaours aCter its occurrence. investigation follonis, andc tire couit,
forîîse< gcncraliy ai tîso engineers andt a ianivycr, lias 1panier ta
istnisîs wiboever is provcd ta have becîs at fautil. Tihis %ct lias

r worked il in England ani, lie iiotiglit, a binsilar onie ini Cai-
fada wvould be productive oi od resulîs.

At tire close ai tire lecture several quîestionss, lput by tire ment-si
bers ai the Associatiaon, niere inswiered ani additios:l expl:sna-

àtiens given ini regard ta the psoints iaised.
A vote afi thanks ta &%r. Rubb, proposed by MNr. A. MN. W~ick.

eils anîd seconded by MNi. G. C. Nlooring, isaving been carried
* unaiiniiou!.ly, tire îîseetiusg nias brnugiî ta a close.

*TORONTO STREET RAILWAY COMPANY.
IZAi,'a progress lias bcî timadie witli tise neni panier bsouse

for the Toronto 5treet Railniay to.iilpaýny, sîtuated at the corner
ai Fredenck and Frontî streets. Tire neccssary alterations ta
the pieîssses cost tire large suir ai $50.000, wnchel includes $9,ooo
for the chiney shait, wlsicis 'S 175 feet igh anîd is saîd ta be
the taiicst la Toronto. Tire tnielvc bailers iitls tiscîr fursiaces
-ire rixed ; each buis a diaieter of 72 inciies and is 18 feet long.
Thcy nicre but by tise l'oison Co., aI Taronto. *te sn.oke
breeciîing ta these nias executcd by Mir. Jolin Abeli, Toronto.
i îs ai beavy boiler plate andI is ab)out tire finesi usîcce ai niork ai

its kînd an shîs continent. Thse iond ations ta carry t ie eng ines
taok over a miîllion and a hait ai bricks, and taclî bas a base ai
solitd concrete underg round ten fect deep.

There svili be four double cross conmpound engines and a
a single one lsaving an 8 incih sîroke svitb 21 and 36 inch cylin-
der. Tisese niere mnade by NMessrs. Arsssington & Suas, P>rovi-
dence, R. I. It is ta be rcgretted tChat tise camnîpy did flot
gel tisis part ai tise niark aise donc in Canada.

Tise Coriss cnt-off alionis for an expansion ai tise steasîs by
usseins ai five large gigantic condensers fl.e.d in the basement;
a vacuumn svii tisus be caused aittse end ai evei-y stroke. Tise
suppiy ftoîn these condensers illh caile direct fioni the bay by
mnuat, ai a 30 inchs mtain ison bcing laid, and after cooling, lise
steain ivili be disciîared into tire senier.

One ai tire ergînes is already fixcd, aîîd is expected ta bie in
use very shortiy. Ten carioads ai machinery have arrived and
by the beginnitîg ai Jonc next the nihole ai tise woiks wiiI be
completed, whien nie hope ta give sante further details and illus-
trations ai nihat promises ta be anc ai tise finest panier bouses
in Amserica.

The coiiipany are aiso nîaking extensive preparations for the
consing season. Tbcy hsave aircacly fifty-ninc mosar cars fuiiy
cqoîppcd. Forty-six cars are at prescrnt running on tise streets.
Sixty neni open cars are in course ai construction, and îssany aid
cines aie being avcrhauied anid repaiîîted. A private car is
being but for tise directors, and is being fitted up regardiess ai
expense. Il svili be sosîseniuat larger than tbe nesv ectrie cars
noni running, and is a rare specimen ai fine niorkmansisip. A
storcisouse capable ofiseltcring Si cars bas been bult an York-
ville Avenue. It is a brick structure 25o feet long and ioo feet
%vide; there arc aine Cracks rtunning fui)liength of thse building,
îlsree ai nibicis are excavated underîîeaîi ta allov niarkmen ta
carry on t repairs ta the tîracks %vit bout removi ng tise cars. Tisere
is also a coîîîpieîe blacksîsiîb sbop ini tise building.

PUBLICATIONS.
The literary feasures of thse The Arema for February are a carefully pire-

pared biographical sk~etch of thc Life, Charsctcs- and niork of Charles
Darwin" by thse editor A second argumnti in lavor of Slsalcepearean
nuthorship by Dr. WV. J. Rotte. the cruinent Shaikesprareuin %eholar. A
siory by the C.în.dian poet Wiltian P. NeK carie. cntsnled -Was il Pire.
ptsecyr ansd a pocrm cntitled -Tne MIinarity." 'Mis nunsber is rich in able
dLcsissiosss of vital Social and Economic problemrs.
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QUESTIONS AND ANSWERS.

Young Etî.Igitîcer" aNks: -
%,t. i iotv tu tvtik out inîlicator uiagrain ?
Habis question is îlot very. cxiiiicit. i lie indicator di.îgrini is

w<îrkc<i out fuir so inany differcnt piirposes, iliat i.î îliuîle .uie
iluiglît bc %vrittera n dis subjcct. If - N <îiig IE.iginvct"' merci>
wants tu kilowt fiow tu îvork OU ii,. d icfit hoi, th l<.' f i)U ng13
wviif fiefp latini :I lie diagriin sIbouldi hc div ided mat ten ctiu*îl
dlivisions icngtliways. 1iln the iîîiddie i carh of tiivse (ta% isiuins
dIraw% a fiste it righit angles %vil the atisplîcric lise. Meastire
on ecdi ofi these lintes the ntiunibcr of potinais pressure bleN tell
the steini liai and dte exliaust litre of tic diaîgr.îil. Add the
te citinmners tagetiier tard divide hy ten, and dit restait is the
. veruge Ipressure of steainl on Ille piisiiuto aaluîblc for tari.
Tl'îci inuit ipiy the uurca of the iiistii Ini squalie ancheiis b> thli
avcr,îgc pressure aii po)timais anid by dit niber of fect the pistou
"'Ov'es i1 Oîîe ""'aillte, tund dlivide b>' 33,000, -lard the restait is the
huorse powîer.

an. the pessaire an Ille blîdc valves captai ta the area ar
ports, or is the total surface af valve ta bc çoîîsidcred ?

If the valve as absofutciy tiglit agaiiist thec face ou % hicli it
limevs tlien tic wiîole suirface simulai be takici inoa .ccauiit in
cstiniatin3; tihe pressure on dte fatc. Very few valves aure lima~
abbsolutely tî3;iît, .1 the .ure. of fions coted b>' the %.flse wîll
ini niost caseb gave more .uci. th te io.ul wtlien iiiilti)liC<i i»
the pressuire of sleani au the b.u ka o ic d it e W~lien inakiîîg
sucli a faiculamý*on rte pressure on lic atlîei bide of itht
intist be takzen ilîto atuccîit, aund if cîîi;ine iâ .u uoîeîsi ie,
dte effcct of the t acuuîi mii .udu probabl>' 32 lbs. lier bal. ind
ta Ille prebbure on aun area equ.ul tu tliat of esliaust port.

317d. Why w'ili a lonîg ciiîiey give a ficiccr uîrauiglt tlîan a
a short one ?

'l'lie t'elocity of drauiglit is dite tu the falling of a body of colt!
-tir front ,a ieiglit cal ta tlî.t of thie top) of tle clîininey tbote
thîe grute bars. 1 t ib a m. cll knon i id tlwau the %elot.ity of a

fUr bcniy inr.s ,vift te diat.swv througi î.t t k (ds.
'r'ie drauglit of .u ihiîincy foliowss this salaie hmu, but allonance
for friction and for iveiglit i dte air insiule tic cuiinc lias ta be
mnade.

4tii. Ira caltai weatiîer, the suitflot siîiniîîg, thie tîniperuuture of
hoiler andl furnace the saune as atîuîosîUere, is tiiere au dratught in
furnace r

Mais question iiphîes so niany hypothetical conditions tlî.î
the best w%.uy tu Set aun an.%wer will bcu ta go tu a furnîace wthcn
under the conditions stated tial try whetiîer or not tlîue is .
tlratight. lIn a gener.d way it unl.ty be stated, lîowever, tliat un-
iess tliere be a difféece of pressure tliere ttiil be no drauiglt,
and the uîccssary dîifrence of pressure is gecraliy obtairied by
unaiîîg a dlifference in tilîiperattire. If thiere ib a liigiier tent-
peraînie in tic upper part of rte clîiiîîy tlumn in tire furnace
tiiere tvill bc a drauglit fi oui the furnace anîd up thic clîinîy.

M r. 'r. J. 'I'rapp, of New WVestminiîster, B.C., requests tiîroiîglî
thîe Et.kÇ'TitcAt. NFEvs, or an> of ils teaders, infonna:tion on thîe
subject of the application of elcctricity ta iiining operatians.
WVe have iii a nmeasuire comiplied twith our correspondenut's re-
quest, but uvould be pleastcd if our reaclers w'atld suîppleîiîcnt the
informiation giccia by sendiing tus contributions on thîe subject.

NOTES.
Trhc trustees of the Mlontreal Association of it:c Cainadiant Association of

Stationdry Enginecrs aire authorizedl t0 purchase a working model ai a Cor-
lims engine. 'lThis Associatio'n ms it n\1.y ist Trnio%:e thit quTuarus to %t
Otdieltos' Ilalt. Craig Si.

At the weckly meeting of the Marnc Engineis held in Shaftesbury 11af1f
on N.,rch i st, Mr. Crabtrec cxhibutcd -a riew valve rcguiting machine and
cxplaincad ils working. t>residcnt S. A. Mltts pressîdcd. '1The socicty 3p.
peaus un be prospering; severît new inemns wcne clected -au this
niecting, ainf steps arc being taken tu iîtau ath e to<tges. A re-
port 'sas adso uraul to the cffeet liat anoiluer brindi of thec Associ.îuiciilhait
been formel ai Halifax.

Il is ai mâtter of continu.d anal îucre.îsing surprise touts. that any botter
niaker of ncputc should bc willing au senci out boilers of on 30 loches in
diametci. 'sithout thc fullest protîsions for gaining access 30 the interior.
Corrosion. pitting. grooving. dcposit of scate -thesca.nd nîany other uiteccîs
dan bc detectd -tact &tt:sfaciority obscrved only by direct observason ofthie
înncr surfa.ces ; and whcn a boiter is larg~e ciiough tondsutu a muan. ut shouli
*.lw-ays bce provided wiîh a ianhole. 1 o nrant such an simportint opering
is highly d.ingerous..-The Lccvnotizy.

TESTINO ARC CIRCUITS.
'l'ie foihowviiîg deu'ice, for locating fauits, suci ;as leaks,

grotinds, crosses, etc., anud for deîcriiing fiue nt, ai of tamilps
btîniing au a circuit, sa> s A. Il. Manuarng, irit u*etl'~rit,,1
If/l nid a> be (if unitercbt ta cent!ral station minagers. It (in-
sists of a su'rics of resist.îices, as, for inistantie, ac o.îî f sixty
incanîdesccnt l.inîps of %i1 l s oitaugc, anid a1 sn itch aîrrangeai ta
cut ahri ircuit anc iiî(.11îdesceit iîialp aitler tlie atiier, i1 douîble
contact grotiiîdimîg swit 1>, .îiî .utoiaîîtic s itcli ta pruitect the in-
calundescciît Llips frontî ic.-hitst.il %ss iiigilp. grouids, eît., andI a
Sp)CCI.I iliilr tn dletcrniîîe dit niîumber o ai lps olcz'ircdl.

Iii illakiîîg a1 te t, dt first apcrîtam ;b tu dleîermitinc lion in1.til>
amrc laimps arc btirniîg ail the circuit. ''iis i, (tone by t alînee-t-
iiîg the two, ilexible c.îbhes iliat are .ttaclied ta dte test boiau)
nce ti ite positive ant onc ta tire nagativa: side of the (irctmit to
bc 'etd lîhis coîmîcets ail the sixt) incandescenît lanifps iii
sEries ,as a shiunt ta, dtli main or arc tircuit , tiecu thie incan-
descenîî lalîlls are cut 0111 oi circuit, uîue b>y nue, wsitl the, centre
switcii sluown in the cut, tamtil dte iic.stor îîeedle rmichies dte
standard miark ou the scumie. *rite nuiunber ai itncandescent
iîtlis reiiîainiîîg in circuit ks euivaieiit ta thîe nuiîbei af arc
laiîls burîîini oui the mnain circuit. Aiter luaving deteniîincd
thie ntuiîbcr of lmîsbuning, the oaperatar imves the grotitîci
iuug sîsit lu iarked l' tvinit dk;coiliîccts the siîegatie side of
the test boardi froîîî the mîainî circuit anîd coiîuects it ta grouind.
'l'lie test is thîeî ilade tlie saîute as befone, by cutting i the ina
cauîdtesceiît iauuî;s, anîd if a grouid exist5 dtlî iîîdicatar tameile is
brouiglît op ta the standard mîark ail the scale, ;irai rte îiuîîber
oi inîcandescenît laips rernaiiîing iii cint uit is cquivaleiît to thue
mniber af ;arc ianîps au tlle positive 'sire bettveei tire dy>namîo
anui the grouiîd.

'lO cleterluiîîie dit iîiîbcr of -arc laulihs ouî dte negative sie af
Ille main circuit between tire dynamio anîd tue gratind, tlie aper-
muor reverses dte gioundiîîg switciî anal repeats dte test, If the
aimanlber ai laiîîîs on the positive bide cld dlase anilie iîegative
sie ta gra'u. 1 d1 oi cpt eai the iîuîîîbe- or ianîîîs ius-licatcd on
the first test, thle grotind is ta0t a iîerrect unîe, bîît offers a resus-
tance, anmi dte differenice siionc be tîdled cqala tu inuniber
ai laîîîps an eaehbsie, tu locate dte grotind accutrateiy. ruis, if
lie gets 4o Ianmps :tcross on first test, 2o laips 1-1. second test,
anal oîiy lu lamps N. an thirdl test, he adcis 5 toecach of tlte uosi
tis'e and negalive sies, lacaîing the grotind betteen dit 25t11 and
zc)tli laîîîîs of rite positive skie of thec circuit. A grouind an un-
dergraunîd cabir is lacated i0 the saine wta.y as oui an air liuîe,
heltwcen tma laîips.

A s%«vinging ground is locatcd f y cutning ana af circuit only a
ievv of rite incanidescenît Ianîps at a tinme, anti watcliing dt dle-
flection of the neccle 'shen aie groutîd swings an, continuaing ta
Cuit out the ilIC7midcscent iauîîps tintil the swing ai the needie
reaclues the stnidard mîark an the scale.

TIo locate a cross betwvecti two diffénent circuits, first sec thuit
boîli cii cuits are fiee fronti a g round aiî ncction; tdien substitute
a grotind on one, and iiîeasurc the otiier circuit, ndta the cross
can be locateci. if a grotund shouici exist an anc circui!ý, il is
taot nicccssary ta add another.

If in îîîaking a grotind test 'sucre two or mîort circits are run
on dte saine dynamo aund thc needie af ite indicator is dcflect-
cd in tire opposite direction frontî othici tests, it denotes thiat dte
circuit limier test is cîcar, anîd thiut aile ofithe thler circuits is
grouinded; or if the uuuben of laînps on ground tests cxceeds
dianse acrass thec circuit oîî irst test, in indicates that the graund
is an aone af ite otli circuits.

'lO dleterîîî'ine il tic cimnit "s reverscd uin a curcuit, caîîîect
the flexible cables ta dte circuit iarked, P> to Il andl N tu N.
The needie slîould bc dcflcctcd ta the riglîn if thîe curent in
the circuit is travelling in thîe proper direction, but if it is dit-ert
cdl ta thîe lefu il clenoates that thie carrent is reversed.

A higi v'oltage lanîp i's prepaicîl su than the cuirbon anly bc.
caules mal, tlius makiiîg the tesnuboard as higlî rcsistance trouglu
tthich it is pcricctly safe tu graund a circuit. By this arrange.
tuent onhy one4fîh of an ampere is shunted tai groand wlien
testing a grouiadcd circuit.

Tlhis det'ice, ut ib found, saves a great aunount ai tillac in
locatung trouble, andi a mari can bcesent direct front the stationà
ta tepair the sante; ut albo, lessens the danger front accidecnts
anid fines causcat by unknown grouundcd circuitîs, -as circuits cao
bc tcstcd as alten as desircd and trouble rcuîîovcd, in a1 slîoîî
turaie. Mais testung devuce us alneady in use in severul central
stations.
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POWER TRANSMISSION FOR CENTRAL STATIONS.*
IIV LOuUIS IkI.L

lxi (Ar as distiuion as ccncorinad, mot moly divilde cetoroin poicer tranm-
ision aut irce classes. flîst. tire transissionl cf sngle &allais, second.
tic tifmioriOtn <il panet lo a %.entre of supply. fîuni wiiîh puinî î is vb Uc[t

îlîstribuied imn varionis ways, tabord, siapi>y the pusses ior lîghts aid mutors
thruugnout the iengîii uicno trsuisînssson nce. Eýam.i of thesc tisssses of

ook inîlsases çondiîisuis on lthe &<mositsle inethimis cf coransnssiun. #%til ic-
quircs sirt.al t-onsadrsteîson. In nvcw plannîa. liansptmel an nu wooe Say esîsIo-
grog àlstautns, grny une of miscie %force caseS moly eaîsl. mrorlitips tic Inst 150

moîre fritimensiy %lan %ho: (grss. %ibarre a single ulutior os to lic ciiiiîluyesl.
the Prottern sa escredînigly sîagifrir. Wliere a new centre of cilis.
trîieuliîn os lu bce urganired. abuisse m.v iiIiufl art eimuunie:rsl. but
nul boerr-isim s taire poser os tu lit sîirt-il oblong tise fine. huwoses.
rcndiîsuîiî arise wiitti arc naul àiogesi" easy cf fulrslints aînd ismiisre a
gutxi droit ut sIK-ssal uitr alsi iuigl engineering. In a gr5flcfll srivi%isg.q-
lien uf onse gigethut Imiis i y bc riplu>cît. the I.. s sanguots sutitrîîis.tt as

ltows. su (ai ais tise central staion lttn ta congrcrs-il
1 orsi, if thie disî.nm.c loyer îlais tic n s tu iranaais puosta modîuselait,. lie

ai)iy q se tire urdî mury tict tUi-intI gcniraràttut nd iutus . doiiila hia en-
galne with tire nid-st anît go atse.ss. Illit unitturntely. uisret t»urnt ma-
chtneso clan> tuisîmkrdtple $»Oi.smnIY aie liitssly Isniîilt an Vulissse b> silc
existience of the .uiiiautaii. a n ai is.c uni a iti tentri-a si4tttunS sîsn ars
genemarni lste nu it. Dynamosý andi nisilurs uf liage sotte 4annusidoîd
uoally. on tisc îîîrent moitec ut art. bc saota.u obuis lui msure ilbecn about
i.uu. -ulis. fssisc ui gtorasci tulit.gt Liavc vciy grortL.lly imusken lu*in
In the expocrinieiiia siage. Fur vi-y lassait power unts, are machines
inlghi tic etipIuîsoîd. bunt (or the pusrr ocf dit; centr-al station mfan. il os
botiser Io lîsusi tais nirc msachines ilrecily to flie disant point. For voltages
inuets in excesa of fihat; meniionrei. se ,are <lien dorven ta tic use cr ciier
ditrect actitent miacines iii seiîs or dilterniniz granoism.

Wiere genes-ators andI nicîis arc t«> Uc uscul as a single unit. direct cor
rornt msachines in accroes grim) b ti- oitire risiîsoycit allise àuccessfuti>. bot as
the voltage de3siiab'e ojn tht ligie r.scs. tilt systils coitains .1 grensier nuliiir

of units tanl beoirs nmure s.iipsssid.ui diffîcult i) appt> îo centnal
station lmir. For ntance. i as hîgiiy desiaibte for ste stiecessusl
oîcr.sion of niotors In scories thi hryw stiould bc. prîcticalty. coupeul to tise
sanie sînafi, andi stiould tain tinI!rr s.ilsilar nal tiniforîsi condisais. su trUite
shri ire Corses in wili the iietticu cf coupting ira sentes mly Uc boili cois.

vernieri .nd cice.p. it is an li> uliinéan fails griier.1l pr.setico: tu etiptuy at
srsnuiingciis'enu .iftc p-isg aile osdîn.iry Lms-i oss f djirtec riiressis.

lîcre sme ecouranier n coiiiplicoicde %tie cf afloirs, for the ceni.-go staticon
man sii. attenipais tsi ;nvesigic the subtJrcl is anisiedsatcly surrauiided Uay a
elouti ci menîtasl dot. itircugli ivliich lie sees diiit the oulines cf lîlinr ai

iri-niOrs. Us tîliAse. Iri pliase. nuist sîstilîl phsase Renaritsors and nîcîcrs, con
dniei-s. ;ctilrr tibes, six foot fuses. elocotrifird %%aît îIper and i te cithei
p)roprenîrs of a well equàipljie i ic.Jesn higla volta.ge electrîiain 'l'le suts
staîtice of tise lisîtier. hoseevrr. ss sonsmtthing ai foitos

%Vc sis a ose powter tr-ansission Say aliernatiîsg coi-cents fur isso gcod
andi sel a-ait rensons Cisit. licoosist me pet rii of ic cciîsiîstsicr andI con
tiserefure tise ns bsigla volta.ges as tice can safely insulite in lip mai.chine

s-cnti. licotuse Uy tise use cf iraiisfornsers. sic an cUmiin for tise trannnsis
sion fine tibeIf sny voltage silt sic c.i iisiair. andi tiirrchy enoriiusty
dccras the rosi cf the copper shirt nmost bce stosird nway ns permilanent
tnceuinient in or tint

Mullîlîtiase rtirm-nts asnd b> ibiîs 1 msetta currcis tsasing niaie than ons'
phase airc stitijeet le tic sanie gencral ta%%% ns an> ctiser aliernsting cusrenis.
Ttseîr iobst vatuable pceutiariiy lics in tls- f.sct tsaI fur îîttes--sing coi-cents

cf <stine ihsan one filale excellent maies-s con lic boîli mhtich witi i-on ni n
siadyti spedu siai-i unde- faratvy faxat. andi in generat passess s-cry muets the
saine qoalities as ai voeli arganizeul shunt isaoi cf tie cinai-y kinui. Inci.
dcntally. cer*aln of oie nsuiltisise systeins. maore rslîecially tise ihi-ptuse-.
enjoy suie advsnîaige cf t'tisng sabisilhsng cfni a aving in ocapper. undec

14lanlC eIrCUîISI$sisccs op îo 25 liet cent. fi-oi iIsa scliewul a s-e<qsired by
a pliain atiernaiing couret cf thc saisie nioîssnîl voltasge. Thuis sa-iisg is
oit-erl> frontsstsr fact thai in the ttsrec phtase Sine. the coi-s-ctI do alscI bave
ises- biglirsi value ai tise %.anlie lime. su ihal as an> isarticuta- instant twc cf
the wirrs nmoly serve as a sort cf mutiplie reîrn for the tisirsi. Thsis acha~n.
toge wotld lie iniiiiedi.tiy thi-usn away. if for the tis-ce correnîs cf differ.
ens phase îhrespartl paiîrs cf mire sc emîloyeti. as il tr tbrcoo n aay

wrcS for tîwc curtris cf differenroîie ic indepeouient circus ai-e msord.
Tie fondanrtnal dîirence Iseiseen single -. nniultipisase sysicms. tien.

is nutint> tire nsI.spittIitiy cf the latter for doras-ing isotors. andi nuislse
as-e bettie- iAn single phase i.bciaes prsncipalhy in ticir aislity tu stars onder
Soci. and s.ouisscsti las-ger otpust for tise sanie weigt.

Wtserei'er. ihen, single niotors art se Uc dm-ien for cperating. we wii Say.
an elcetis tîglit station, il is largely a mailer cf convenirace usheiher sic
eiisploy single or tiuliiitsase isîcics. If the former con bc ccnvenienily
staîteul. they ai-e fuit> ciMeent îo trafie eate or tise scuik. excepti n cne
apecil ces ihs 1 wii aill nicn ;reseoily iThe îisotîpts niccra.
whetlier synchronoi's eohrsisz. %tart i-es> fi-ct. antina or ma> siot Uc
ecnoiical in cost cf roppet. accordiong le the sircilgemenis of the cii-cuit&.
À single case in IIhetsc multipihase transission lieconses cf gi-intismport-

ancot whien the oluject s %o work an exisiing ceairnl station s: in that case
%% litre rastisoasy circuits arc îc bc supptsed. A riusia> machine t: sotijeci in

sel gi-cal and isoent v-attt.sicns of fondi. tUai if ut wci-e tinven by un oedinary
synehi-onous alirrnttmng niotor. the latter wcoiti i-on gorcaI ruk cf being

'Rcend ii:fk>. tIns N-tioai Ll-cçrs.. ls Ass>cat en., Si, Louis. Ma chi o. 89,.

puPte'i cul cf phase b> a sîidden short Cciî, selsen tf scuuld stop ansi stay
stoppeiunlil uietibernîty siarit up again. l'ie nitiphasemnotor Con also
fls' pillilts nu t I lisIs' bul îlot quile sc casil>. anti it clin Uc more oc'îuly
utnicirl WVs cas, lsnwevm.r. sitirre i-alsi-y correnîs ai-e neccessîtryd tic tit
liciter tian in drive thc dynasmos litent> Say nîcîcîs cf an> kinti We coin
for 'h4I uis' tart ilit l. nislilîiase cuir-nt. andi <hrcuk'à the nmedum of a
uingle osînrhuinrs' ma-el 7 iscs-c coissîslîciicuje îh.îî an ordânai-y rau-ansil dyn.i
iîn lronti 1114î niutlpfnse crsi-nt Int às s-rest .c voit courent of tire

crdinary sciet *fls'i i-esy valtsbte i-ciult has bcen bi-isglît about îhrough
aile ingrnumî> cf C 1; Btradley. whcs inven:ui tise deitte isif à <lozen yens
ngo le bas rensiloct docs-nant. principal:. Ucotise itîei-c las bcen ne
specîial col for power tr-ansmsission cf an>y kini util i-sccntly. bol te is
elmnr-sgh pro-i îfriUlity 1 coin 1uerson.illy ttcstfy. ia so k-0liomtt trs fsliase
irect cor-enl lransforiir sîtissU 1 rt-cently testediterhmnited in tise nmainer

stesp.îilleil shoeuI tani efficienc> of over 9 ier~ scnt. i f[tilt Joad. slowt Susi
tien virlllfns froni car outpult iup lu icou klus.tits snd issîsIt *gain ishuut
ci-en ilnk ni l stir fa-illes, jand linsre cap liier lieu-> tuait i tisut d.ttis.tty.

Whe'Unever it it ilesirsîble icn coperste î.tilwîsy circusits Uy poster dleriseti frotis a
soustin sous-cc ilirse isashiners fu'fiti tIse îss-.t<sudi rrtiiiiciientus, andt 1 Uc

lies-e aire dsmeIln te relise min ver> extensive use. anid play trn important
pairt In stus' melsaretma cf i-ci- long eltcic raili-cîs.

lo %ori up tiîis point. stsere singte mluoi-5 aie b Ubc ensî.'uyed fui Jisng
nîiePr elerleigal niarhiner>. citber syn,î.ius. .siies-na.rg or Atiti<lttse
ronlOsus rais fo successfîully cnsptuyed. WVhe- rsi.lsuaýy J>ssîsinus foroni a issu-i
,if th.. ls-.î' a pariicularty g loid tesuli tain Uc ubtisocil b> îsssng for tis
parmîrulse psu-tiom cf the worti the nîo'ltîsts.iuc dss-eît surs-tit ti.asforme-s,

';o mîsucl for tire capercatien cf exisîung Slnts by erlecî-ical transmision oif
pourrir, we-s it is îsîecly iits'ntied te substitute n nîcîci or otoirs for an

engimie.
Now t-itis' uii a case whierr the tenu-e cf distr-ibustion is <c Uc feul. consisi

insr il rnoly lis' mn pain cf an existing statien andi iii part cubher of extensicns
anti coesr ircuit% fi-oni dis pla-nt ansi sîîlsiiatij ceut-es cf distributioms un-
inR eniewr ulistirss cf tlis -ane tati-i. Ilc tie probleni beonites moîre
cfliplicld ndm Il iu alniost inmpossibile tl la clow-n an> gi-neéil pi-octiure.

E.ntit cols' is besst liandicil Say isef. We con, hawever. enunîcîste certatn
pi-iriples whci avilt nid iii tie discuission ofani ci-finsite cois'.

l'swst. uts' coan feemi ail cxisting taalWaY cir-cuts anti extensions vis-y efrec-
tivel> culotl eceoneiiienîl> Uy ose cf lise tri pha.se diss-ct turs-eut truansformser
joi dsîcriseil.

Seccond smc con hataille ailt direc cors-cnt Incande-scent sysiessîs. it.cri
Isi-I or si-a. stucr by r»MD3 0 cfticsii type of dapaatts, th1e tra-phasec
dis-ct esîrrent transforniers.

Tisirî.laise can successfîslly cs-ie amy existing atcrnating iucndcscent
circts or nmy extensionls thereot b> feedring alîcs-aating cti-rent fi-cm tIse
dlistant peint tlirerlly iet tens throtgh iantis cf tas-.nfus-nirts

Fouith. ifnais new cents-es cf iis:ribtiin .îre tu Uc madse ettt circuits
indlspendent cf ilions aIs-cati> In ccilerice, m sicsn cpcs-.ite damee cis-cuis i-es-y

etfeéctivorly foi- bctha lighting and missotr service, if bous tic necnussai-> by enu.
pleying isultihise sîpîiitis . anti r;glit bei-e let aile '>tsaian tiec is one
wisiely spi-col cri-or icti 1 cesires'nct cnipltiilIy te contntsiet.

Il Uts bien asserlet idant inc.snicsccat lightiog canio Uc stîsccsfully
<lune on nioltiphase sysi-nis. especiatll tri-ptiasc, since, this systn tiappens
ta liai-e taicnooit talkect about. Th~lis staîcîinent àu absolutely faIse, to ns>
cien ticisonal experinienuat lanc-îctige. Lans cn Uc bas suceesafoîl>y

c.pm.sard on systems cf Iso, tirce or msore phases au on ant cruinai-y single
plisse circuit. prcssutcsi cqîsat pains tue taken tti the distrnitioneî of copper
in the tints anti the reguluition cf tlie voiltasge ît the dynanmos. If tiese
condtitions ai-e obsc-vesi. a stoin phaîse cii-cuit suith sepai-ate %vires nets sub.
stantiali> as if !c fcis itweordina-y ntcinatng dynamos A trî.plsasecii-.
cuis givssa siu.iitat resti. anti if more phases si-cie concerniet, tlie saine
s-oulsi Uc tric. If the condition cf constant voltige t tic cunt-e cf disiri.
Isution Uc fulfilird. lis it con Uc ntIl must be for àtsccessfl epesaisen on agn>
systerns snisatever. tsi- and t-c pitlume incandescent lightlng systerris con
aund do siorki atirnbîy. Fus-tlsrrnsote. if we combine cir-cuits. for examrple,
ifwsi use but damre wîres instictsof six for tic tsi-ce phase systens., there ix no
exaict equality cf balance requireti blu moni the lanîps plncetliun different
conlsrctioni acr>ss these circuits. (in the ttirec.phase systens si- iveuld
place Ucîsi-cen coch possible paît cf tise <hi-ce ites this arrsangemsent. gain-
ing in coppet wite enougis te conispensate for tUe slîghî inconvennce sn
connecting tiret sets cf lanips insicati cf one or- tsio. Branches con Uc s-un
front ssii lt-o stires cf the tori.phase arrangemnset. anti ligtits placeti on tient
sii nct exaetiy as if ttiey sies-e placei ous an> cinai-y nlîernaîing circuit.
Wiîth sueti an asrmrngenient Vcu zhosîtt lie able t<c ti-os cITai the lîgusîs oni
cne sitie cf the circuit, wiithout ptodocing any isoticeitbte variation un the
ligts cf the other twc brasnchies .c niai-re variation, for example. tian yens

ucutti get. if cn a gisen sel cf seconda-y mains forein a caocun transforoer.
ycu marte tom it i or u on one.îtird cf the total nuniber of ligtis, If
an> r.san conies te nie ansi enys tint a thtce.plsase systen-. wîll nos s-un lamps
suec-tsfol> unleas Ues-e is cas-eful balance beciseen tie ligtits on different
aidie cf the circuit. 1 Live in that statement sufficient evidence te convict
tims estier cf ignorance cf ttse principle cf siing anti dynanmo regilation
ci-cf silfol misarepresciataticn cf the f.tcts I tay stress upoeai ibis malooter cf
incondiescent lighting ini dcfence cf muttiptiase systenis, Ucoose it is the
one upon si-iichtile> have bren ost -ifien tsiismrcp-sentcti, ctiietiy thi-ogb
foreign expesitucoîs. sihicU 1 tic nos tiesitite te denounce as clorasil> coni-
doctexi.

Ini lakung up tic condition i have just rnîcotienemi-ts-t of new centres ci
îEtoributin -i1 ona> bs-i-fl> aett te thc prupcs-t:cs cf nnoitiph.se motets.
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svhich have been thse stîbject ai ail sortio of nilasitemenîs. A mvîltiplsase
motor. 1 tdo nat enre «lîtther it lis tNo or more phases. siîoulil if properly
but hotte very neCArlY tire pruprtiers aI a good shunt muolot. and flt fai
frutti the sanie elTteicsscy. loscittntaiiy il fias Ittl.tieinge af iing nu0
cornntutaîr and nu nrcessity fur any niaving contactts. fi smoins sonder laou.
thic or muore tronses the rinn&ng tuique. ju5l ass a %buotl motor dotis. andi Ly
vinsse. il Ille turque os catrense. ofi i ravy aîarting cort . just as a dicton
muot voculd. Il toutes rapsidly up to ncatly fixei sisorsi. and rmains tient-
iy nt chiat spored ungtc variioins of luvad. If averloaçtid tl stops. lotte ony
ouber inolur. In addition. si has one grorat irlît chat àhnt Anoturs du nul
have, chat of runninR nt neaiy Conltant sîserod indorpendent Luth of boad ani
ntateratc vaiaitions is voltage. Il is on the whlole les in.skitsnud ilisi a
shunt suotor. 1 baiec zpcrîiincntrgi aijth a çunsideritie numbler uf msulli
phase motors vl' the induction type, lu %Ilich 1I herc espciatly crer.d si l.
thoîgit 1 grave scen sontie icrribly sevetc tests in tihe way oufoîerluad. 1 necr
yeî 5.Iw tony synspturnts of a burn-oul. T'he Clraiiny Ut thtoLZ nî.îcsines
should bic and is aî lest w4thin onc or svo pet cent. af urîlînary shunt
matois.

rhcte lias bolinu ioli dsc'....uu as tuothe relative saros ciflau andduie.
phase induiian muolots, lob gener.d thse more phasni the siittier ai.lii-u
af the machines in varrouot respects. I have ncvcr yrt sriu r. lwo-p.pise
mult Ray beller tlin a îhree phîase mault. 1 shuuld toant a prelly trs-ful
sertes uftew tci u commîne nis chat 1 hatte seen trlie .t gorAd. Tise dîlTference
btscecn cient witn proper design, atîglt nui tlu lie vu-ry grat, ihougli the
tiire.phaîe lias thc adv-.nl.uge in tust ai %%ire. *rhere are lau imsportant
puîila3 in aohieh multiphuse mns ha.ve becen mîisrorprorsenied. Àhîli I shail
mention :

First, At lias Iseen saufi ai 1ci chat lhey mise an enormaus cuorei wlien
runsning liglit. anti second. chiat thcy inîroduce a ver>' large assd mta oljec.
tionable lag in the circitl sa chiat Itie pparent current on Illet lime ti mucis
greaier thin ie energy cirrent. .S-ucli (sets havie <oubitîess liCei olsserved.
flroatiiy speakrug lliry have bccn <tie ta faulty design. A multsphase notai
will alwiys lake a sontewhal larges current when runnsng iceîhan th1e cor.
respontling direct current motor, but st cakes very licite nmore eneorgy. ais the
jtiienomenon cli kg chers becomes nuticcrable. so cht of tule apparent current
running ligt t only> a portion rehireseîtts energy. Il As n perectly simîple
nrauer ta cut down lthe etirrent rrqoired by a inultipliasc u'aotor runnsng solle
t0 twenîy or twcntyisc pet cen. of lite fulli bau etîrrent. sti titning a
matai excellent in Is otiter properties. As matois wisere powcer is sold liy
mc i te usually ctît oft wvien not nreeded. lte uvhole sysieni af this joie cor.
sent sîuks int insignifieztncc. Tltt saisir As te ai tise aiicrgod Iugging cor.
rent. lIfa inoitiphase mtutr (I speak wAiti certainly ai least rrg.îrrlng the
three.phase) ni ta or i5 hoase power shlAd SlAow at foul liot more chic cet
Or 12 per cent, af ligginq current. Ishsoid consider l to lic baril> dersigned.
sa chat these îwa questions of so calledriflde cUrretit sti lagging enAtrent as
dislribottng factars An a ntultAplsase line cars lic and rire reducAred by ropurer
care in designing ta compii.sratvely insignificant quaitîies. It lias bten
ver>' ingensausiy sttggestcd togivethensa furtisersiiove down intoobîlioon
b>' means af condensers. but IL is a comtmercial ratier chans a.is electrical
questions ns ta uhether leakageorrent and laghiari be tirown quite 15110
the abyss by the ardeti complexit>' ai condensers or leit liîsing an tite
ragged edge wititaut cientm.

In case. tisen, of worktng a central statiton front a distant waîer power
where uecessity for extensions or new centres af distribotion exAsis. wc have
plent>' af mciisads avaîlable. TrA-phsSe direct corrent transfrAliers for
raîlway and direct current lighttng service. aiternators ta ferd muta thec ext.
sttng mains or 10 suppiy extensions for tisens and for new centres uviiere
igit Monte ita be ensplayed. ordinary altcrnating etirtent!. or wisere belli
lîglit anud pawe:r arc necesatr>. Afltitph.tse apparatus whsch, as 1 hae
sisawn. AS eutîreiy applicable (or 5ucl i a mîxei systeni.

I ma>' add tchat there is a passibility that WC may hsave befote long pie.
tical motors ta ion on an ardinary nltcmnattng circuit canstrAcied afler such
nsethods as were suggested by Prof. Thiomson a few yestrs ago. In ver>'
strait aites the>' arc already practicable. Browu. aibrad. lis been msking
a desperaue effort 10 expiait tisese very nieîliods an bis awn rcsponsibility
and lias obtained usotors whiicli ron successfoliy but sis jet do flot start Wel
under tuait. From iisat I can iearn of tllîem, I doubt very mach if they are
ais> inîpravement an the motaors af tise sanie type sisawn by Prof. Thomson
at thse Paris Exhibition or on Mfr. Tesla's maotais for running on a two-wire
circuit.

Wlihatever tise mnethods sîhîis m.sy Le employed. several serious questions
must be. confronied ichen anc altempts t0 transmit power for sîîppiying
cessîril S*atAon or any other apparatus. One af these wsich presents Alself
immediately is wliether or nat in an atltera.iting transmission il is adrlisable
ta use step.tsp and step.down transformers. Tise principti dctermiuing
tacior in this As cost. The higher voltage WuC cis stpply direct fromt tht
machine îvitisout increasing ils cost consitlerably. th1e chicaper le ona lanice
th1e installation. Unfartunately in building dynamos. the armaturc cols
have ta Le Anstlatcd, and wherc th1e voltage is very hîgli. tise insoilation is
correspondingly thic. sc tisat witl a g yent amount oamenai, 'se musI
in building a higli voltage machine laite up wAtl itnsulatiart the space 'shîcl
would otherwise be available fer copper. The resaIt is chat a dynamo
wound for 4.000 Or 5.000, volts is intrinsical>' mare expentive. unlcss 1the site
be ver> large. than amachine wouid be for r.000, or2.ooovalts, bersidcs betng
considerably less reliable. Machines af sucli voltiges as therse have been
bu Il is this couintry and abraad and some of them have givens ver>' fait -r
sults. Lut thcy are espensive tai manufacture, at uthatever prices tht>' ma>'
bave been solin îa ldividual Instances, ardi i s my persnal opinion thaz.

,Ahere tl is necessary an thse score af conont> ta mise thse voltage ats itghli s
4.cS0 or s oaa, volts, il is Lelier nrid cheaiper. unîrss lite units lic ver>' lisrge
ta tise sîep 0op transfoînters anti crry tise voltage top tu io.ooo. Am.unisng
2,000 ot j,000 volts as tise avuilatîlc isenîlal otîtaint front clic machtine
dirrt.t anti chers ..ntîmat-rog lire coSîe i a gîven insallation, firass ltoa;iieose
îiia.ttine?, and secouniisitsg lire Aaw voilage msacins %% lit step.oîi trucs-
fusiliers, %ue finit char uit [irimc ardtnarsiy cisargeri for apîsautits tînd copper.
th1e clic nieihods i <'conte ai crissai cost ai a ditsuusre oi suniriere abot
sevras or cîglît miles. Aliove ilune diîstatnces, the slep.tii rimisboristers
chlice tire 1)151 t .. belot4si,î they incrorarer lite expense. %\, cu ois trs the
fine at no0 sporcifird Roven distanice in tire geistr.il cas", bol can vor>' east>'
fur iuny specified case.

Tise asisan of (trap ailvisale in these long distance fines wsiil depenti of
cotirse prîrsiipilly triton ise sei.îtîvc isicers for copper nti te tsppacattis nie.
cessai>. If colîper lie reltilveiy chenfap, il pays ta ensploy ai gmIoril of ailA.
Il appamîitta ts relattuel> chop. Ai ts trseter ta tise larger generatars anti ai.
luoisre drap on tlhe c 1.5 1 2o, fier cent. ivili lut tise large nsiqoiy ai
cases ont lie score af ecconotssy anti convensence. lt shoîtiri lie renicnIliçrtd.
htsusevex. chat for sucli draps as these gooti rorgîltitn is most essenlial. but
gooti enatîgi is astilalle stilli direct. liernating or nitilipiase matchines.
t0 mirthe tisese droits thoroiigily practicable. I lie tîpproxîimate figotes I
lisse jttst icuven on the hsttiîons of tise sicp.up itanstarser anuit on drap
.lîe tise Ir suit ut the incattgian ai a large numt.er ot concrete cases whiicli
I have hall occasion rccu.tithy lu exanmine in deisil, aînd for a nuinber oi
nvliîu tise aplu.ratuon s nous in proceas of msanufaciture. I tiserefors incA
personally u.onvncevl ai liser puicticaibtiliy. bout titàorcticol>' assd allier-
Wse.

Buot for Ilte centrai station mri sho desîres ta dtcresise lis aperating est.
penses b>' the einpioyment of clectrical transmission the court ois last resort
hs the balance %heet nt the lon(tiainer.iai qutestion i%, ý Agreed that il s3
jîrsuctirable. suili it pa>' ?" 1 rain gîte no gentral anss'îei ta cinusquesîicin, for
eau.h prablemc isetessarly mtust lie cousitiereri ly tispîf. Il i% passible ta
fornitlate erqu ilions sshith %lait connect ail tise variable factors ut cust andi
annuai cha.rges, souls lu ernble une ta cierîve front ihti an ans%%et ta tits
aIl impor tant quest ion. lfiti the chatacter of sticli format iîs ilece!tsartiy s0
conîplex and invalvm so uis>' qtautiies tisaIt As generaiiy catsier ta taise a
short cul t0 the ru suit by nîakiig a (eus approxsmaîc estînsates. I have.
housever, looued intu lite profit antd lms probabilistes of a large nuniler ai
plants ai al diescription anti in n Renterai uva> crie con say chatt powver trans.
mission t0 au centraul station %% li,. unlesa the cost of îievciaptng tise uvater
pouer lie vr>' grent. tuliiast tiiivetsaliy pay nt <istantcors ai 1o Or t2 miAles Or
less. Il usill Itequeniiy poay urs 1020, or 25 miles; now and cient îinder ex-
traurdmtîary condiions iveiy exp)ensise cool and very clicaîs Walter powver).
uP 10 40 Or polssilY even 50 îsuiles. ln uîsîng aliernatung currents at Illese
long distanuces unec naitumiily (cors tise effecis of inductaînce in tise une aind
of siatie e.mpactY. lu very long lintes, opcrated ilu higli fiequeucy, tisese
dîfruculîjes nîayrisc ttormîdaiblensagnstîîdrs. Knouîng tlichlîmcusionsuf
tise Ilis. tire fteuquency ati tite conTents, it is, ho%%ever, possible Io coiculate
lite effeetis ofîthese distriboung ecements it great icueiîcy. b ton, these
calcolatians I fei sofe in sat>ing chatioosîthin tht' distances nîcntonedi indue-
tance sud siatic capatity constulutc na srtious obstac.les lu socesi. if the
freqiiency ensployed lic niodersite ; suclin sulter isards, ns anc soîtild b lhe
ta select mn canidering the oper.îtion of nîoîurs alone. lArge gencrators
aie as rcatusiy aund neorly as cheopl>' Lotît (or freqiieno>' of So or 6o as for
igier arles. someimes more eastly tLnmier these circunîstances. I chiait

Qis-s wuid Le rare 'shrre transmiissions, the advusulity of ushîcl 'souiri Le
dictaterd Ly commnercîi cansîieraîson, 'souid elseauinler sersous difiscuiîy
front isduciaince and capacity. 1 have neser personally Au(stialised a pro.
poseri Irdnmission of aver So miles chat gave an>' promiîse whlatever of
financi.îi sitecess. but lihe tinte msy come wvien sucli a case sytîl nppcar. nnd
if il dors, the 'surk con Le donc successtully so far sis tise elecîrîcul part af
tise maîler is caiîcerned. I îiîink tite grecatest difftculty in stirmtiting long
distances is thse difficîiliy af keeping a long line in lhroper repair.

lirougliaut ibis dliscussion I have take lise position chat no anc nitIhod
of piocedtire Is applicable ta ail cases. Personal>' I lm decidedly clectic
in my liste,. beiieving chsat il is licIter ta put iu for chd individosi case stîcl
appartus as an tise wlilc proves ta bie cheapei and best raclier chans to ail-
vocale. ou any fine drauvu ihuconies, metisods which ntigit be applieri ta use
perforctly general case af transmission ai powver. Il is tise concree rallier
chan tise îthstract chat uve haîve t0 consider whien prapasing acppoatnus an
ushici tlie success af large commîercial affitrs derpentis. and alîhougli sorte
methoris arz licIter ihan ailiers, il ib Wsel ta remember cliat uthile tub cc.
tîleal ph.4rmacopoea mn>' have its calomel and paregorne I contauns no0 elixit
af lire._________ ___

Tise sert electrie machines for tise campilaiin of siatisltcs useri iy tise
Domsinian Governee t Si 625 per usants for iheir aperalsan. Lut th"e
aire declareri ta bc mare aceurate charu allier metisors.

A convention af the Telegr.apser%' Associatian af North Anserioea will bc
field in1 Toronto an th1e ihird Msotidayr in Msay. It is capcci SOC delergales
usîhl Le present. Tihe City' Councîl have aIrcal> arrangerd ta exîeisd tise
visitors severai coortesies.

Applications for tise strct railway franchiseaof Ileteiboro'. have boren madie
b>' tsree campanies, vit.. Mfessts. Abecaru anr Saper ai Qîtaisa. tise Canadian
Generol Electrie Comany, andi tise Plettboro' & Asisbornisar Campany'.
Tise Taown Cauncil lisse gives lhiser decision lu (avor of tise Canadian
Gernerai Eiectuc Compuo>. andi a franchise lias been granterd i cisaI Com-
pan>' for tusent>' yecsr3 from Jul>' isi.
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THE TORONTO AND SCARBORO' ELECTRICRAILWAY.
RA'vtransit is an absolite nccssity for % growving city and

ils subtirbs. I t is ilierefore îlot stîrpi isisig ta final that tliere are
several eiîtcrprises on foot in different outlyin4 districts of
Toronta wmîlî tlîe abject of providiiîg clectric railways for tliese
.ocations.

ln our fumaitî issue %%e show a diaginm a ofich proposed route
anI illutratio:îs of sceiîery an tlle file of the Toronîto aid
Scarboro', El1ecînc IZ.Iilwa.y, the construction of whili wilI he

st:rtcd as sooma as the frosi as ont of the ground. \\Iieni coin%-
pîcte<l ilîcre %vill lie troin j 5 ta 2o mîiles af raid, connecting Hast
Toînnia, L.ittlc York, Tadiiurcn, Chester, 'Norwav, Scaibora'
I leiglits ,ani the stîilfier resarts tii tli.t lacédity n illi tlle City.
Tlîus a belt fine wiIl lie provi<led in tlie cast siiîilar ta tie aile
iii the wesî ni Toronto belanging ta the G. T. IL

fi as cl)1îetd abtlî the iirst bection of tlîe toad alaîî, (lie
Kingston road, 111I ityre aie. and Qucen stieet wvilI bc in
opcration by )une. lThe file wvill not anly be devotcd ta
passcnger tr.îffic, buit purposes daing al1SO a1 local frircght bu'.-
ness, wlithl noa doutai will prove -a great benefîit to thc locality,
as the fine %vil] bring the district into connection witlî the citv
cars anid tic railwavs.

Thue file pîromlises tn openî up the cotintiv and encourage
industries in Ille locality, %vile tlie picturesque sccîicry of Ille
ncigliborbaod tlîîaugh wîîicl the lino passes wvill no doubt bc
the incans of establislîing iîanv snîiînîcr resi-
tdcn-c, arid ita.ike die ~ .t .îf - iîl prî in
Ill tx c>uaî beason. WC hupe Liter on1 ta reccl
ta the apîîliaîîces and woi king afIille file.

ELECTRIGAL TERMS.
At the prescrit liane eccincity depcndis upon

sîcani engincerang for ils gcneratnan. Tiierciare
ai belifols es ci cry lave enginccr ta .ttqi-re MI tîîe
kno%Ilcuc icg.tiin> ità gcnez.îtîan And .îppilî
cation ali ic lihossibly can. At the piescrat

tirmet ncarly ail aur accan. riv~er, -and lalze steani-1.î~*s
crm are rtitsippedt îîit cliinos for ccitrc
Iigbîing. aind thecCnk.înct u'b dncs flot .lcquire -

knoawledigc nces%.tmri ta .re for the dynaîmos
.and ils aîipli.nkcN il ind si bard mork ta
prot lre .1 Il>nsîîî 'n ng4tnccrs %,,al l'and liecin

îîî dcl ,alteris~osiar> ciiied thiat an.. L
îîerson can casily tindertand theni: Volt, unit
ai pressure, c.dledl elcîro motive farce, saine as A LOXG

poun(ls.o i tii alnpemnt, of11 aqiantiit, cahîedc(
currcnt. saine as gallons af ivtecr; ohal, unit oi resistance,
sinîilar tn frit lin, watt, unit af energy consuined, sinilar ta foot
pounds, and atas 74(à watseuaî ane hoarst lawer. s-ar as
33,000 foot poundcs.

The uhntz quersîten of elcetrncal dmîsributon iii.ay hc poptilarîy
,ilnitraue.l by its an:logy tn liy'irulics. The dynauîîo as essen-
înîlîy a rotary pnp, but ptimping electîcit> int4ead a! îîate

If tic dîscbaigc pipe: or a tota,> pttuîîp bc c..imecl arozind
ilirrujh a givcrru uituiiî and ,oranctici iviih a sucîlan. both punîp
and pil)w- brîng fulîl ai waîcr, tbe inovicin ai the plantp w-ill
obvioucly 'a.ur itbîN%"ater te Ci%% in anc direttion. 1îrudu%.Izuî; t

muntots carrent of wvatcr. Subsitute lysiaio for plant, %vire
pipe, andi electricity for wvater, and conceptioni of clcctsial
Imission by the continuonus current is ai once clcar -as to its

iicitary plienoanin. We wviII brackct the analngonts cc-
al ternis; Ilîco we mîîy say tlîat a certain sitiiibcr af îîotnds
ts) oi- pressure are rcquircd ta overcotue the friction (cesist-
e) of tic pipe (wire) ira oarder th;v thc watcr (current) may
vat the rate of £0 miany gallons (amperes) lier minute. 'l'le
er faille (wire) the saore %vater (current) can be carriecl anci

the leçs' %ill lie the frirtion (reçist.tnr- per
conltra, the sînaller the taille (%vire) the lcss the
cluantity (anîperes) lier minute and the greater the
fi iction (resist.anlce). Mallifcstly the pipe (%vire)
iniglit be Sa sinall that the friction (rcsistance)
wonld absorb a very large proportion af the p)ocr
of the putup (dynamoa), lenving but littie remaining
for tusefuil effect, tiierefore tic twvo bonis of the
dilemnîna arc: ;f the pipe (wirc) be too large, it viill
cost tao iinucli; if ton siniall the loss îîill bu too

5r great.
Thle clectîncal applinces are nisso nnalogous Io

engineering appliances. The switches are valves,
the fusible si rips are tic safety valves, tlîc* contacts
airc the îpp fittisgs. If the contact is instiffcîent
ta carry the cimîent, tliere ivili bc a leak (drop)
iii thc current. Theî voltincter is the pressure

g~t îatigc; tbc ammeiter is the saine as the wvater or
the gas nmcter, the recarder of the quanUtty con-
stinied.- -R. G. l)avis, iii tlfzriipe Revkýi-.

SOME POINTS ON ENGINE REPAIRINO.
Ilv C. Il. RIî~Li SV. 1- STocKcsra.

it: enigineer liot liaving nitîcli experience, is otten at a loss
«Snot just wvlint to do in case of bais enaginc wearing, and it

liecns not infrcqnentiy tb:it wvliei snrti repairs are neccessary
lier ilie ezigîneer nor the naclîinîst îvhoaîs t0 do the worl,
wiS liowv ta o ît s.

i s always wvcll-în fact as as iie dlty of ant engineer that can
bc ncglccc cxccuî at inuch, cosi and possibl> accidents-to
k caireinlly ta Itîbrîcation and kceping set-screws atîd Lkcys
îicrly tigtenerd and ani cye genecrally uapona evcry part of the
il. Tlîc cups shouild aIl be kept feeclin.g nicely, the crank-pin
sses.anid cross-liead bliould bc frequently examtincde( and felt

o0 sec tiant tbey are flot ton wvaranî. The valves slioulcl be
m:tîced frcquently-als:o ilie piston and c-vlindcr. Unlcss

ori LS'.0 Tlir, t OOTO AStI) SCARSIOr'O F.t.-MtTIC RAIL.iVAY.
A STiuKT('1 OF SAND iii'AC19.

libis is donc, trouble m.-y arise andl get far atdv.incedl belote
naîuccd îin tbc %orking. Maîis shmauî< bc donc once a nuonîl in
-inv case.

Tlcrfo e send t tah ic ditor af tbe Scetifle .4fackinist
sanie harits toa rcpairers ofenrgines, and the enagincear can oftcn
-ici a! stmcb bimself, cspeciahily whcn tbc cIifficulty bans tnt bc-
Caime serions.

Wh1en tbe valve face% w-car, or lecome tbr.iicd, ive rcom-

îlmcy will tlîcn %wcar clown cvcnly and make a good seau. A part
of tie eati, -as ci-cr> crngineer kno%%-. ms never sncavcrc, anîd ms
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very diflicuit tu Icîbricate on that accounlt. WVe bave for ycars
cut grooves in this valve fâce, aiost but ont cluite titrougli,
about oune incht apart. Tihis lets it lte stcamn andc te scats bc-
corne lubricatcd. TI'ere arc somne builders niaking tlieir valves
tbis way no%'. Tlîcy sbouild ail be nmade sa.

'lThe piston and cyliinder quite oftcn gct scraîclted and cul.
lI'lie primiing of the boilcr n'iIl carry grit andl sediment mt Illte
cyliîtdcr and il may gel tîtere it other îvays. WVitcn the rings
becomne cuit, taktc tuein offTand rie, as before statcd, across and
nat ttaîhi bcratches. Mielîn rcpla.cde(, inake a micc bcaring.

ALONG THE LINF OF THE TORONTO ANI)> SCARiolto KL.CRtuC RASIWAy.
THE S'A.IsAtlE-s (SCAttlI1lt).

Many niake tbcmi too -ighl. Thcy had better bc ton loose than
ton tigbit.

Th'le rod wviii cul if tîte packing is left in to00 long, or if the
glands arc not properiy tightcncd. When this accurs, scrape
the scraitçlt, lcnpthwvise of, or witb it. If no scraper is ait band,
use a filic, but be careful to do a neat job. lie sure and repack
and sec that lte glands are rigbt-neithcr too loose nor t00 îight
-and do flot bcar on the rod.-SiniEc Machinisi.

LEGAL DECISIONS.
In an action of the KeZrr Engine Co. againsl thc Frencb

River Tug Co. the plaintiffs claimcd $1,35o balance of contract
atnd $428 extr-as. The contract w~as for putting engine and boit-
ci- in a tug or the (lefendants. Tue price agrced upon .vas
$7,400, anîd tltc work %%as ta bc clone by i Sth AprlJ, 1892). thc
plaintiffs undcrtakingp to'pay $20 per day as liquidated damages
for evcr day's dclay aftcr that date. The work
,.as not completcd until about i8th Junie. Thc -i-
deflendnts paid $750 irito court,.asserting as a
set off $i,200 for te dclay. The court only
aillowcd 14 days itelay to tite defenclanîs, as tbcy -
MOId the dcfcndants tt'cre responsible for the
rest. In an appc-ai the pl.untiffs were tllovcd
bbe înoney paid int court, but liait ta, pay costs of
the actions.

AbtNtSTRON(; vs. ToRo\*T0 STRF'.E RAi t.%Av.
Co,,i.%N-i.-Judpnient on appeal b% the plaîntifl'
froml anr order of Gal, C. J,. in Chlambers, re-
vecrsing ani ordcr of Winchester, Master, directng
production by the defendaknîs of a report made by
the drivcr of the car on which the accident hap-
pcncd ta the assistant superintendent of the dc- ''"

fendants' tailwa-.y regarding the accident, in re-
spet ! vhh htplintf ais auags.The

delenda-nts claimcd privileRe on the gtounc that
the report in question .vas madc in viciv af impending litigation;
but on examinattion for discovcry their ma-na-ger.agreedl ta alloiv
inspection of the report providcd thai the names thercin mcn-
tinneci or witnesses af thc accident %vere k-cpi covereil. This
offcr being declincd, production wa.s rcfuised. On ibis motion
thc plaintiff contended ihat there MOI bez-n no production af the
report; thai no such privilece as thnt claimed coutl be rclicd
on by the defendants, inasmucb as the report liadt been rnade
in April, t 891, and no cdaim for compenýatiioît was made by the
plaintiff tili September af that year; and ihat no case had been

-mnaceby-the defendants for wilhho1d'iù discoveiy'of ihe-n.imes

lis nicntioîîcd in the report, as it %vas tnt sworn that
muid bc caled at the trial. Ordlcr ippeaec! front a:ciTrînid
ists ta titc d2fendants in any event.
Suprcmie Court of I>cnnsylvania field, in tlîc recent case
Ib vs. Wecstern Union Telcgrapli Company, reportcd iii
pieutent tn thc l>liladclphia Legal lntclligcncer, îiiat in
of unintentional delay ii the clelivery of moncy by a tete-
:ompany. bccatise of wbich (ie plaintifl's note %vas pro.
there coutl bc no rccovcry for a mec loss or credit b>'
of Ille protebt, arnd that tite ride in the tase of the refubai

of a batik tn pay a customcer's check wvberc bis
'Jeposit wvas sufficicnt In mect it did flot apply.
'l'lie court saîd: "ht is truc that i anr action for
the breacit of a contract to pay mioney for a
special objcct, whicbi 'vas Inwî th îo party
agi ccîng In inake tue l)aylient, damiages
dircîly and naturziliv rcsulting frot te breacli,
and therefore supposcd to bave been in con-
temiplation or te parties, m:cy bc given in adi.
tion tu intcest, but sucb dlamages miust bc
showvn by tbe ev'idcnce. i is also truc that a
baril, %wbicb refuses tn pay the check of ils cils-

* tonxcer whltn lus deposit is suifficient to miccl it
ina>' be lelci foi substantial, wititout proof of
special damiages. Paitcrson vs. 'Marine Na-
tional B3ank, 130 l'a., 419. i is contcnded by
the appelice that the case at bar falis wvitbm
the principie of Ille case cited, but wvc tbink
there is a broaid and substantial distinction bc-
twcen tîbcm. The powvcrs, priviieges and duties
of a bank and! ils relations to, the business trans-

*of the commnercialI world arc csscntially difTerent
bose of a tcicgraph comp-iny. Banking institutions
despensable agencies in thecse transactions, aîîd it is
policy which cxtracts froni ilicm fidclity to and! a prompt
tance of tbeir agreements wiîb îbcir decposîtors. A bank's
ta pay on dIcmand tc cbcck of its depositor wbho bias a
nt fund %viîb il for that puipose is flot like the uninlen-
dclay of an individual or a corporation in tbc fulfîlîmeint of
ract 10 pny lhe debi ci a.noitiir, anDt .:l.sti cas of anae
riate to te firsZ, is fot nccssarily applicable to tite

TELEGRAPHING WITHOUT WIRE.
e Julie last constant cîcîrie communication bas bcen
incd bettci en Needies ligltliteusc, Engicnt, andi the
witbotit any direct tnctalic connections. Ant ordinary

subnîarinc call lias bccn lait] in :%fusi B!ay t0 wiibin sixty ya.rds
of the Ncî(les Rock, tvhlcrc it tin.tiaes wiîlt ils copper con-
cluctor attached tn a smnall anchor. Thîis ancîtor is five andl .
half fathoms ai dead low .%-aicr. l'ie sitorcecnd af tîte cable is
atacbcd tn te signalling instrument: tiilc In esi.ablishI a1 circuit
a simple cartit plate is itîmcrscd in tc %vatcr close ta, tite shtore
on the lighthousc rock. Tivo strong luare %iîrcs dtp loi the sea
about ten yairds apart, wltich are in connection v.iti tihe signal
tng instruments in the ligithlouse. limus titrougît tîte intcrv'cn
ing space of sixty yards tlicmcn on tc rock can ealu tîte.-ttucnhicn
of tîtose on shore or vice versa Iby means o i cîectc bel],
and conimncar-tion. can bc itai&isitçc ly mecans of a stugle
Lcclanche battcif ccl.
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CANADIAN ASSOCIATION OF SrATIONARY ENGINEERS.

P.XS:CLVE DOARD :
Ilesitlrttl. A. F._ îîs Toronto. Ont.

Vicx-.Pessdcnt. G. IlvNT. . . Mnireal. Que.
Serîr.W. G. MaACi5iE i 3f~n St.. Toronto.

Tfranurr. R. NIACKIF. . . . I iîlton. Ont.
(«ondisctor. (tA.lRi. - . Toroeto, Ont.
D)ace lzmr. 1'. Ilrtslxos . otrt.Que.

iot. lu tANcui No.. i -\letst e«ery mnd and 4tts Fn.lay cacit nonih
in Ilooni 1)ý. $Islîtmsbury lhall WI <I Uiaclkgrove. l'rcsident. E. l>hillips.
"rarmtaty. 6,1 !larlltor<stgh Avr.

lI.5mit.Ti lt.' R%dci No. 2. -S i an Sd 3rd Fntlay each month. in
S1a, Itt A ll. \V. ,%ct. li'erdenî. E N tah. r(Ictr>. 89 Utile

William St1rrrt
SrAn.cmslit',a Nt' 3 J.uhîn 11ev. l'rmesitle Sar.iucl Il. NVeir.

tIeSn'ret Nb.~ t' . 4-. Mccts 2nd and 41h FIn4ay catch tuonîh.
Tisas. lPtlgnm. 11rrud.ent . «IAlse (igI. $vaectuy. G. T. car shcopi.

loitcIlicAscii No. r.-Mctu.-ntluedayachmosh. F. Shitcbell.
11rmuleint . 1. \Iclntosi. $eeiary

lrANs.n,. MAN.. IlitActt Nqs. t -\lcets xii andI -3td Fndav ecis mronthe.
in Cisy lialt. A K Cr-.Afoed. 1'rcsedct; Atihur Fiýmronn. SecTre:ny.
MîssuaTxcAt. IuA%îî No. i -. \mectitst anti rit Thursay- cri nîonth.

in Incanî i s:.'. =4 "% lames sirert. Tiss Naclen. Preident;
lo i . Reîb)rrison. 1420 \M:gnonne sîrres. ç<,clcary.

ST. LAuRr%,,r BxAscit No. 2.-McIcts iii and 3 rTssaccmnh

Alftd Lot=aa. Sccry. Sc5 Zsec stutl. St. 0-ntZont.%-
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GUtcl.1îî IlItANcis No. 6.-Morts elvcry lit andi 31di SatutttaY -- i 7-30 plis.
j.A. AnReIl. I>rectti C. Jordien. Secrctary.
OrrAV^ IIttANC111. NO. 7 - MVVIS %tttl andi 4tl lt1d1 y cd

iltonîl. in Labour Hamll. J. Ji. 1îoitipson, I>resideiitî J. Bl. l.toltr.
Scetvay.

KINGSTON. ASSOCIATION STATIONARY 1- CiSEEitS.-NiCclS twICC CaICI
niontia ovee No. t Fire Station. J.Devîju. I'rcsiacîtit \V. Gtliotr. P. 0.

Ilox 699. Secretary.

IN SI Pickwvick Abroad II wc find tic follotwing givcn as a
sîokcies explanition of flic steani cngine : " This 're fürtnce,
gen'imen. hicats tient 'ere waler, asnd tient 'cre water is in tbis ere
biler ; and that tdicre pistcrn roti is moved up andi clowvn by tic
sicani froin titis 'crc biler ; andti îlîc 'ere pistcrns acts tîpon
them rotis, whiciî ttîrns the axIes of the paddles, and the paddles
their selves in consequence.»

rELEPJIONIC communication betwccen Boston and Chicago, a
distance of z,2oo miles, was establ-sled cluring tltç pasti nonilh.
The linc is constructed of two No. 8 bard drawn coppcr %vires,
wvhichii eigli 43 pounds to the mile, and the. %veole circuit con.
tains t,044,o00 pcaunds of -- ,plpr. A circuit of lthe weiglit gten.
erally useti would only wveigh 413,000 pountis. There wcrc
54,000 potes usei wvith tan average Of 45 to a mile.

TUEi.* adî'isabiliîy of in.tugurating a speciai chcap service bc.
twcen the hourà of i2 and -, o'clts.k for thcaccomimodation o! busi-
ness men who mnight desire to lunrh at homc %viiit hear fatnilies,
is svorilîy of consideraîton by managers of ciy clectic streci rail.
roads. It is parîially for %tant of such a service thai down towvn
lunch tounlers ha% e of tlc donc sucb a thriving business. 1 is
a question wvorth consiclering wvhether sonie ofîlîcîr profits inight
nul be ciircîed mbt tc pockets of the strct railroad coni-
panies. _________

hi is surprising that riders of bicyics peruist in running thcîr
machines on the car îracks tn front of trolley cars. The daingers
fron ibis fooibardy prat.tice arc great ; in the case of a mishap,
such as the wvhci catclting in thc rail or the mnachinte coliiding
îvitb a v-ehicle crossing the îracks ai a crossing, tise cyclistî s left
a poor chance of cscaping with lus lifé. Mati>, if not ail, fic sad
cAlamities tbat have happencti Io people frotu the clectric cars
in Toronto li.ive been the resuit of tîhoughllssness and c-.ieless-
ness, andi the praclice complamnet of na>' have to answer for
inany nmore.

1I, one of the carlier issues o! ihe EL.EcTR ICAI. NFWS %ee re-
ferreti to the electtic railway consticted t0 carry passengers fromn
titra ch-un Ave. Io the Toronto Industrial Exhibition grounds, as
bcing one of the first aiienipts i eiectric car propulsion
on ibis continent. WVe observe that a gentlcman rcsiding near
Fort Erie, is saidto have recently purchascd the train which

îs'as ustcl on ibis Une. \Ve arc not inrotîneti uhat his purpose
is wviîh regard 10 i-:, but "ve may express the hope that it ceill bc
preservcd ani an inicresting tnemn:-o o! thic bcginning of things
in lhe fieldi of clcciric rniiway develonmenl.

DRY s:tnd is use'i to a considcr;sbic cxicni on clcîric sirccî
r.tilro:ttil nes for the purpose of incrensing tise traction andi
enabling the cars to surnsouint licavy gra(cs. In Toronto the
conductor on lines wherc sucit gracs exisi keeps a pail o! Sand
nt bis sidc ant îrows il in hatsnlfuls upon the railS. au rqUirtCI.
Trhis anîiquatcdl meihoti secms to bc so entircly oui o! kecping
îvith everything cisecelectical, tuiai wce hope soon 10 sec il abol.
ishîcd in favor o! somne mnechaknica.l device Nvbicb \ill ptiformi %he
duly automiaticaliy, andi alioce the driver t0 give bis undivided
attention 10 tht brake andi rheostat.

TiE. accumnulatiion o! snow anti ice on the sireets of Toronto
has been greaier cluring the winter wvhicb is about 10 closec, ihan
for nsanny ycars previously. This coupîci îîiih the faci that the
company hati birely lime t0 gel some o! ils lines inb runinrg
order %'bcn witer set in, placet cin -.m il a scriotîs dis.
ativantage !.o far as preparation for keceping their îracks clear
and mainiaining ani efficient serv'ice are concernc'd. 'Many o!
the citiiens, appreciating the untistial difficulxies against -svhich
the company have badti 1 conicnd, bave becn both gteaily
pieased andi astonisbcd lit the eneîgy and skillfmil management by
means of which a firs1 class wrvioe ba b=e provided through-
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out the winter. It is safe to say tint more serions difficultics
are never iikely to bc mct with in the future opcration of tse
systCmn. _____________

'lkE openîing of the overhecad cectric railway at Liverpool
docks by the Marquis of Silislbursy, on tise 4111 tilt., is ant inter-
esting event Io the electricai worlcl, iia.rkiig tise tirst instance Ini
%lsicls clectricity lias tak-emi(tie place of sîcaits for overlscad i<oco-
mîotionî. \V'hilc tiiere cari bc no objectioni to tise use of clectri-
cîîy on overhead ronds there are certainly inany advaiages.
'ie cars cati isove wvithoîti tise noisy accomipaninient of ais cii-

gtfle, the atinospîsere will i>e frec froit fuies front a furnace, andi
tist ttioroiglittaIres beiow the tract, wiil bc cicar oif showers uf ci-
dcrs. Tise cost of the newv line, itîciuding ciuilsnîent, %vis about
$45o,ooo per mile and tue distance covered is 6%4 tmiles. TUhe
journey can bc easily accoiplislscd nt tise rate of 50 muiles aui
hour.

A FLOURISIIING electric club is tin existence ini Mouitreai, tce
mcembcrs of witich mecl rcgulariy ai frequcot intervals 10 tltscuss
papers on clectricai sssbjects andl tic tecisnical phanses of ciccîrt-
cal work. 11>:e idea is one tisat simtule piove excedingly belli.
fui to workcrs in the electrical field, anti piomiotive.also of public
inîcrest in te science. WVe shotîld be piensed to sec clubs of
sitiilar chtractcr establisiied in tic lisEer cilles itrougiout
Canada. he mieinbers of the Canadman Eleclrial. Assucs.nîton
iii lie v.îriouà chlies tîsiglit %Veil takze the initiative Ini tItis dire#--
lion, as lthe benefits arising froin the formation of sucit clubs
%vouid not Ite local onlu, but wotid extend to tise ntational organt-
zation as wveil. WVhiclt city wvill be the fsrst bo foliow the lead of
Montreal in titis malter.

itEF tisirtccnth anatial report of tise Bell TIcphone Co.
shows tuat cotîspany 10 be in a flourtising condition, lThe
-toss revenue for tise year ivas $S75,526, as xcssaone
10 $653,139 Ie.îving a nct revenuie Of $22,386. Wliten it ts borne
tin tnnd that tise lines opcr.iîed by titis conipany now comprise
i0,455 miles of wire on 4,S36 Miles Of posîs lthe large atntit of
expenses can casiiy bc accounîcd for; in tact tîte conipany arc t0
be congraîulaîcd upon being able to showv so large a suîrpluis.
There is nio doîsbî iltat during tîte coming )ear tite subject of
placing %vires uînderground in ail places wvisere te trolley systetti
is csîabliied, will have 10 be seiioisly consiclcred, as tlle tele.
phonie service is grcatiy disturbcd niving to induction.
Aircady the companly have piaced i 26g miles of %vire under.
g round. __________

FREQUEN-r conîplainîs have bec» licard wvitii regard to tite
hindrance n te %vorl, of the iretien in cities, causcd by tîte
nuincrotis clcclric %vires slrltng in front of buildings use'l for
business purposes. In vicw of titis, it is witlt pleasure tlt wce
ieport an instance in wlsicii the life of a firein %vas savcd during
tIse rerenî fire in Boston, by nirans of an clcîric cabie. One of
the district cliiefs cf tise rire brigade, îvho ltad gone insiuie tîte
buînîng building bccamec situt in by (ie flaistes,.and coîîld be seen

ai n ei,,illh siorv wvindow; froni ihis clangerous position lit
madie his escape by scizing one of 'hc large insulaicci cables, anti
crossiitg hand over hanti, t0 tite opposite side of the sîrcel. A
life saving net %vas strcîclscd bcncath Isin, as hc siowly and ivitis
gîcat difflcuity made bis 'îay, and i at is, titteriy f-iligucd, wvas
swung mbi is nis of lus friends.

'MR. E. 0. Chamtpagne, officiai boiler inspcîor in MIonîrcai1,
lias issued isis report for - -j, 'vhiclt contains several iisteresting
items. As tîte ciîy nov covers an arca of 5,9)79 acres, andi Mr.
Chsampagne's vork extends ovcr titis large territoîy, Itis office is
a ver important one, ansd it is grtifying to rand tilt rcsults so
satisfacîory. lie msade 1,397 visils cf inspection ditring tise
ycai, and condcînned S boilers andi reporicd 46 as imipcrféci.
Titre 'verc 59 new andi oniy scven second.hanci boilcrs crccîci.
The nunibrr cf candidates exanîinc(l to takec charge of crigincs
and boilcrs wvas 3S5, and of these z3 t.iileci 10 pass thc examisna.
lion. In spite of ail titis svork, 'Mr. ChampagiilLne rendercd many
services to tltc ron-d, titalr, rie and licalîls dep.irtinents. lie
hopes during titis yeai by te assistance Of -tmntlnins to tise
by-iaivs governing bis îvork 10 mnlzc Iis dcpitnîcnt one of the
nsost perfect of ils kind on ibis continent.

IN Isle coitrovcrsy wvilici took piace Int Torotnto attd NIontrent,
itrior lu tise adloptiont of the trolley sysîciti, lise aivocates of lise
acctitilator Sysîcisi statcd thai ii ilir-ilsiniatit it liait proved

tccebsful. A correspsondtlisas sent uis ait article frotit lte Ilir.
mniait />to.lrgî t ie substitoîuts n(I tilt trolley clecîi i
svstetst for sîcans tractioni onit eSiaffordsisire Tramutway Co's
filles betwieen %ValsaIl, liioxwici), Darlascmn an %\eCcisbiry.
Ins titis article tie folinwiusg setecnce ccctrs:-"*i'Iere is ntiiig
liew of course in electric tactin, bilt Ille tuctIioti andopted
Isitîterto ittvoives lthe tis(- ofa.ccutîsulators iii(tie cars îiiemstseives.
*ite defects of titis sysîci, boîls froti an ctsgiiteciing antd coint-
iercial staitdpoitit, have becis stifficietly plint iîs tue case of
nir ouvo Bristol *Fratiway, Illai, We arie stot suriiised Isa ti Mr.
Dickcenson titougiî lic coulci ititirove tîpoîs il." Titts il rsppears
that in a nssticl less rigoroîts ciimaîe tisait tisat of Canada, tise
stoage batlcry, sysîcîsi lias proved a fa'iltîme. In referming In titis
natter, uic do so wviîloîit ais> prejttice :îgaiisl Ilte slotage
battery, wvisids would certainly lie Ilte ide.îi sysicîin if tise difli.
cîiitics connectcd sitis ils operation cotîld bct overcoie.

FTtti' animstal cntventioni of tise Nationtal Electrir i.igitt Asso-
ciations of tise U'nited Stes uvas lsitid oit Marchit a d 2î d :i
the' city of St. Louis, aisd is tlescribed as i. îîsg becîs i eri suc-
cessfutl us pon i f aîitciaiîre antd ittîcresi. i.se were rend
as foliowvs - Long D)istantce Trassîssissiois tifr~s t by Ciî.
S rde 'i'heItt-isc'atiesçcit Lausîp fîotst a Comsmtercial
Standitoiîtt," by Calvert TIownle) , ioer *Frnsstissioîi for
Centîral Sîînss"t r Louis Bell, "R1ttîk CicetîsgI.ver
Tratitsiottat ais Ecsttoislt, Sî.iitlplOinî," b>' L B. Sîîllwell;

\Vrottgit verstis Cast irait fusr Filleci .uagntse Fraisses," by~A.D.
Mtauins ; "« Morais of Corporatitons," b>. E. A. Armtsrotng;
"Relation of Insuraîsce su Etectric Liglsting andi i'ower," by

\%,ti lropity ; "'lie '\tlc.ittizisig' llrotess fur i'reservtsg anti
.Sîrenigtliening i>oles, Cross-arsts, ics, Et., li arry C.
NMyers ; 'l Undergrounsd Conduits inîd Conduiucîorà, antd tIse Ex.
uteriencts of Electiic Ligiiig Coiitiadiiin \t\v \ork î, ,
by %'iss. Hi. Browne ; "'Tiseitîni Storage for Centraul Stationss,"
bv Gen. Forbes ; "Sosine Expericîsces %vit t lie Aiîernisng Sys.
tesi," by R. il. Sterling. DIs. Beii's paper, %% btiit Il %e regard as
lseing oif tise grentest valle tu cenîtral station uîvneîs astd super.
intentiests, is printecl in anotiser place iii titi ssu51e.

Tiit: business cottintuîsity is Isle Unoitedi States lias been for
sotîte ltte pasl a%.tîting wîish pleasant anticipationti te arrivai
cf Isle 71lt daY Of Marcis, 1893, as tise (]le On %visict Isle Bell
Tciepione Coîtîpanly's patents woid exptire. Tl,e hile %vas
inrscigig tisat wîth tise expsiration osf these patecnts, cormetition
in tise stantacture anti sale cf tciepltoncs uvotld itstittediateiy
set in, andi clepione users wvosld rceive Isle bcnefit oif rcdtîc-
lion in rates. Ail these briglit expectatiions, isowever, werc
disappoinîcd %vicn it becanuec known tisai tic Bell Tele-
pîhone Conmpany ltad icccsstly been gianteci a iscsv liaIent, knoîvn
as tise Blerliner patentî, sndcer wlsicls the cotspny issigiî continue
toecnjoy a nonopiy of the bussiness for a ftsriser perioti of ycars.
'rte latest ant i atît inîerestsng piece oif nicws on Ille subjecc is
dit on belsaifof Ille United Suites Governtnti, the Attos-ncy
Gmneral bas cntercd ai'action to annul Isle Berliner patent, on
tise ground thait il %vas proctîrcd b)y fr.sutlulenî limans. il is
atiicgctl thait the Becll Comspany %vere the nîcans of deiaying the
içsu e <f tise patent frosr june, 1877, until Novenîbecr, 1891i,
grenU>' 1 tiseir own tlv.tnt.ige; anti the demnand is made for
sucs a revision of lise patent iawvs as would nt:tkc il imspossible
for their objecîs to bc tIefettcd by individuals or corpora-
lions for their ownr becfit.

A 11tt1. for rcguiLting eieccric iigiting airtgitsCnd

ivns intioduced is tise Dominion Parliatîtent sitnrtiv atter tise
pîubliction cf oui ast issue. Infornmation ls.wing been recciveci
by te President of the Canaidian Elecîri-ni Association that
nnny cf the provisions of tise bill uouid, bc likcly in pTovc e'<.
trcniy btirdensome bo the cicctrie iighting intercsts, a meeting
offtie Toronto mcmbers cfisec Executivc Conînitice ntf the Mso.
ciitios 'vas hastily stîmnioncti, and il uvas dccided tisai the
Presidcns should go immcdiniciy to Oitawn, %vith the abject of
cndeavoiing ta have the proposed meastsse aîstended in snicb n
way as wouid renove ils objectionnble tenture. Tht FPitsident
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anti sotie of thc tintsbers of the Association resicont in Ottawa,
Iid -,îlt itrvew with the Coînptrolcr of i niand Revenue re-
Xardim>ti t aI 1r, andl pointed out t0 lîini thlat thli ligliting
c(ilm3 imiit or Canada %verc tiot as a s il icuaking even a1 fair
profit on dlieuii msestilnt, anti tiierefore were int in a position
tu lie çaddlld~ iîlî the (cosi, of tic proposcd inspection. It %vas
atiNo jîointcd oui t liai t il moilci not bc possible for thle (*,verti.
nment t0 eniffloy insjiector, wio wvoului bc conipctent t0 niake anr
inspection of hoth ehcui i uli t amnd gaN plants, and1 t hereforc
thla i tmo (lt<I IitilOt staffTs of isispeciors wouldl Uc requicd, 'ihidi
%vouldîe..r insoivC a1 tonsiderable expîenditure. Silice th
ilîtervîcît referrceI to, Ille (;Ot'rgliiietit lia%. secs) it tIo elituîcly

îillawtut- inleasure. Tietil rc.isoi,, for Sa doîng have îlot
b.t.il ni cde piiulic, bu t ue imy ficirly assuine t bat the iifoinmai ioîî

fui i.cd tbriim lias !sersr( td p0lace thle niaie ici n a dîfficient
iig lit flin 10 t li i nwliclî tlies lîad îiresîuîy reu,';i lcd it, <%it >,
to I;tk oir ilioîllat ion lieceSa ry to enable illin ti a rriv e -it -t

Fî i i, ofit et-, of M\iont real N o. i . A. S.I... imet by imusliai in
.it the ic sc (if M r. Nutîtali a fewciv eninss ago, antd con%-
silercd nîcans for r.îisiig he îc sr>fumidb to suitably ciiu-
tainl thli deleg;ctcs to thli anocial (on Cuitiol of thli Associaimon,
to bc lielîl iii Montreal nest SejIeniCIIcr. i ss;s det icld to rc-

collniend til.îth Uit îîcrb rcbois t thci i'. n îtt .1 t onilixiec
of thle %%ol ntu iii..ulic't .cbtrjt îi t fncendsanti sicalîl tisers.

h s ikceiîci1.î' ut '.roIi nît.aidesb cnt lcti.Lèghit
Cc'. i ediît d tlic ir prî tC to ttitit er. froni <flic c.ent per ]touir to

'Comlpaîîy state. resîîttei %i alîuost dtling the volîue of ilîcir

1) bî Sic. *Iius riicoîîraged tlicy hiave azînotîncetl sitlini ilie
la dfw<as-s thîcil dccisîoli ta funilîci rcducc UIl îrîcc 10 Si\-

tendlis oif a cent lier lanîp lier ]lotir. At tis price inîcanîdescent
cetir ligliling shioshld uhsphace g-t> ini husincsb et.blish-
îîîcîts il lr.ast. It î% s.iul ta bc t intention of tlîc gas coîupany
ta nîcet îliis coi iii rates for clectrir ligliting by a corrcspîonding
retlitiu in tlle pricc of gas.

Il' nua> bc of mltercst t0 sotie cential station mîanagers t0
know lîos :îîî ahtrrniting cirrent iters record tif liglit uscd
or currciît (oîîsuied i- ine.iîorcýd antd cîaigrd for, and ta miake
il pîlainî ta tliosc wlio inay l>e groJîinî n tic tlark-, "c wvill cn.
cheavour to point ontuite 'sliy :tnd sslîercforc of il. 1'o bcgin

ssîhî,tiin, wc' bive Ille aîiîpere lioui rccording ier, whosc
(ls are supliosci tî shIow tlîc nunîbers iliat havec passcd

iliioligli .-ii a1 tic voltage, proillnit aînong ssliiclî arc tue
Scli.tlleiibe-ger anîd Slatterv, bots biciîîg f.tirly accorait nueters
îros'idcd uIc voltge is îiaintained at ;0, but ss.tl any grenier

or lcss aibonnit of voltage, 11w'> vary iii rcgis.tcrin)g considcrabhy
muîre in thc greater or lcss anouin: of currcnt that tuas' bc
forced thtiughlichy fronts the increascd or ciîiniishied voltage,
thii noving pa.rtsu sccinhin. ta respoiîd ton freiy 10 any iiicrcasc
or dectcabe of %Ill uni £%mire. Tc a ccheiacri nt
:it 5o volt>, but v'ariaîble ones unthcr oilier conditions. Tlicy
illc.îsîire the alîioit of cicil tuait passcs thirotigli ilhemi bv
ilicanis of colis, Ibe'wccnI ssiiicli ks revolved, iii oîîc case a dkc of
ical. and inll ail oier car a copper drun, the vrlocity dcpcnci-
ing on Uic ainoin'ii ofeurcnt travcrsing tht coils. A snîall %wormn
>,':cr trailiiiiiisg lht nmotion to h Ui ock, sork îucchîanisnî of
the rcgiieniig *ial. Tcc, as1 iliciltioned bcforc, aire madIe ta
rc.d ansipere linurs, i 5osolt%, and as flict gncal con of iËb Candic
poiser laiîip'. confiei abdout one amiprir of currcnt in one lîoîîr,
il lias Ucco cuomîary ta tellI Uic îîscis tha:t tht prict is -o untich
pier Vi candît powver tlnli oîîr, ati ini soît talcs tlîc ctirrcnt
is bilicd tlîu' ibat is, "o îIllan> liîli otîrs ai sîicli a p)rice. Tlic

IUCt nice in ut to.day i% Iprobablv Uic *rhoison Rccoiding
wVatiniir, .811d %"c arc finiily of the opinion tat Il systcmi of

iciirntrng tht wvats consiiiet asnd cbarging for ilîcîni a: 5o
tîstîchi lier llsotisauîd %etîs i tt riglit tsiîîg t0 do. In thi> cause
UIl central1 %tation i% p.tic foir ail] hat a% consunutd and tic %sauts

m. r mc.ssîicd onn niaitci ssliau tlîc voltagt tisas Ut. Xvithoîît
w'sîîn b isuotiageUit>1s of ailier îîîecrs. %w e r îuly sttis-

titd ibat tiis %ytcm onf %cing, culieni for inicaniiecent ligliting
1% Ille ngliî tont, anid isherte as nc'v plant i% heiîig instahicd( slîoild
It thrt nt selrctti. WViil plant% tate.airc.tidy c%1tbhi.%htd.anti

using oilier Inah'.' oi tiiclcr." it wotill bc %lutte a tlifflkult malter
ta makec tise of ibis claîss of :nlctcr, %iîisiy Uccisc it 's'oulct coin-

plicate lisatters coîssitlcrably ta have sortie iters registening ai-

iiiglît lialpeti to hiave a îîcxt door iscigîtior %vlho ks tsiîîg ai
alopere icter, iii ms lidci case the isotiter 011 the puat t of boili of
tlîcîîî woîtild bc whi> it %vas so, anid caci one %vouid hiave
lus hirivate opuinion tuai lus nutter was put in diffecrent t0 lus
îîeiglîbor's ta crnable tue 'osiliîany to try sortie scliie on hini
tlîics ssould i esiii in lus paîyini, more incy for is iiglit'ing

iian is s tciglibor %vas doing.

'lit bi ecîns ta be coisi'dcrsble agitatioîn in d'ifférentî parts
or the wvorld as to tc îiractica>ility tof coiiseying lutiner by

nitcaris of tht ciccirit currciiî over long distaîuccs. Whlile ve do
uio desîre t»l enroîl oiirselvel on Uic lisi of those wbo niaske
t lit' posit ive staieieiit thlat 11055cr car ii in ii ianunel' c Il ans-
îîiîîcd sticcebbttilly fritî a commeuircial staiid1îoiîîî, yei ve arc
tteci(letllIy of the opinîionu tlî.î tic agitaition is oiue li tue right
(Ille îon. TFruc, iiigli tenision cîîrrcnts anîd dantgeroiîs to lifc

%% cutl ims e 10 bc eltlîplo) Cd ,i In losit cases ptriaps as; Iitgl as
25,coo) volts wvoîil c >eccs;ry ; andc it iiiglit require thai the
cross arnis anid îiolcs have a dc:ath's lîcat anîd crois bottes
îiinied on illezî to %saro tie tilnsary. Notwviilisîttiîlng, iliese
feaitires of te plîopuisai slould tint Uc siifYicit 80 put a stop 10

esîcriîîets in the dilec.tion iiudicated. The snie ob-
jectons ssouhd .îppl) I t îSîc.îî road nu ssiiich fast trains arc
bciîug hîoîrly oîicraîcd, yeî no nu1e wvould tliiinkl for a momecnt of
resibting tise builling of sîîch a rond on account of any possible
actcidients iliat îiightli appen on it, or on account of any deatts;
srlicli iîiglit arise ilirougli sucli accidents. Thcrc is rio loutîb
iliat a uine cai Uc built to carry sucli a luigli voltage as that
îîucîtioîîcui ; of course extra precatitiots wvouid bc rcqupircd in its
constructioni. *rie insulators %%ouil have ta bc of a spcîal
patterni, muade t0 carry oiu as ail insulating încdiinu. Tue stire
ssoiild rcquire t0 bc ns li inbulatid ssiîl tick soid rubber core
anti amplle coscrtîig to prevent abrasion. There %vonit have 10
Uc soine special inethiod offastcning ilt b tue insuhators, and
again tise palus would reqmire t0 bc set flot more i11an1 75 fi.
aluart, so as ta miake tue wceigit of %vire bettween poles compara-
tively hight, ant i tercby prcs'cnt any liaibility of tise ssiies let-
ting go betwveen potes anti faliing t0 Il ground. Gîs.rd %vites
bot below and abose wvould of course bc ani absolute ncces-
siîy iin districts wvlierc thcre wvoîild likcly Uc any crossing of
ilicin by fahling %vteCs of oilier coîipanies, as also ta pres'ent
tiîcîr being, brouglut ini contact, sliotilti a ncwv %vire bc strung
under the high tension ones. Wse predict that it wilh flo-t-
Uc înany ycars before sorte suicli project stili :t Ieast Uc i-
tctiuptcd in bc carried out.

ENGINES FOR ELECTRIC LIGHTING.
lM.

Tii; frequcox change oi load and dcmiaîd i çertain htours, or
rathier ai uncertain liturs, fer a tîîiich lîcas'îer fond than the
average nre founîli in innst powser stations t0 bc serins difficul-
tics. A couîînionly aidopteci plan lias been i0 hasve several steaîn
engines, and i0 nî:n one or nuore of these as reqîtireci. At firsi
sighit tils itîcilioti semius sec>- simple anti effective ; kt is, boss-
cser, attctîdcd ss'iih a vcry nnsatisfacîory resuit.

The dogmne is guot tht original source of tie power, anti sshcn
it is iiecesbsaryt 1iaiit.n siconi pressurc on a nutuber of boihcrs
in order t0 bc able in miccl suddcn dcnîands for poss'cr, there is
considetabhe loss. Tht loss dlue to inercly Ikceping flrcs banketi
wvitb pressure on the boihcrs xmounts t0 a considerable sum.
The boîtiers and i uachineîy -irc itle for a longer iiu cach day
Iban tbcy aie in tise. and tlle cxpcnsc of inaint:îinance is about
the saine as if îhcy ivert iii stcady or continuons tise. These
anti oilier Ucînils, ss'hcni cartfully considcrc'd, show thatni al
firsi scemti uch a sinmple solution of the probicos, is ai besi but
a1 usaskc.sbift.

Varionis sclitîsses hase been proposcd and unicti ta osercotue-
%it loss. Ont plat rcccntly jîroposed in Engi'nd s Io mnable
tlme liaving ilîcir plant trrangeci wvith a nuniber of engints ta
sasse tht los-, catîseti by ktceping sucaini up on tht bolers. The
aithlor of tht plan refcrrei tlois at sehl kosso lrofessor of engin-
eering. 1 c stiggests liaving a certain aion' of powe'r gcner-
aicti by tut sîtau boiler in tht uct,:îl eay, a-ti -longside ofîbhe

%%tain boliers have: n' number tif bont %-.lier reser-voirs with fur-
naces under theni. îfjoiUS. pressure bt c-:îrrfed !n-t$e sièumn
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boilcrs, the liot vvater rcscrvoirs wvould bc Ioadcd to a pressuîre'
of -%bout 300 lbs. per sq. inch. I Ii.aî would thus be slowly ac-
cumulated in the %vater -ni siored ilhere. WVlen trn extra de-
inanul came for mîore power anotlicrigine wvould be started,
and Io supply tic steain flot miter wvould bc :îllowe'd (o escape
inito tlie stcani boilers front the flot %eater rcscrvoirs. Th'lis iae
being at such higi cînperaturc %vouid nt cilice fou steain, andl
so incet tic suppiy for Ill extra deînand. *rite pi oposni sccîtts

a1 goond one, andI one likcely ta Ilicet Uic diiliculty %which lî:îs to be
gat over. Il is a îîell knowni tact that water bas a g reat capacity
for recciving and retainiing tieat aiid tincler i li plant sîiggestcd a
great quantity of eîîergv, could be storcd lip iii tile hot ivater
ready to bc converec into stiiii for use inuIlle crngiits.

Asioîler plan vwhkli is inu tse is go have the eniginc considcra-
biy hIrger ihian reîjuiredl for Uic average toast, and colleci Ille
surplus cectricity iii an accujîtulator, front wiclt il cotiuld Ie
îlrawn to ineet the dcîîtands. Thîis pîlant is in acttîal use iii sottie
pilaces, but fias a iîuiîtbcr of disadrtaIttges arisimîg front Il first
cost of acctumulation iu front losses iii tic storage .nd distri-
biltion of lteé clectricity.

A mtodification whvlîi lis been stiggestcdl is to have the enginse
larger thian necessary for the average load, -lit( I t itiizc ils sur-
plus jîoier in puniping wvalcr intr an elev-atcl tank ; 'riien cxtran
dentands ltad to bc met tlîc vvater to bc run back, itto a lovver
tank, and in doing so drive a %%.ltcr wvlieel. Tlîc saine vvaicr
waUlc be puiped up ngain andl used repe(atedly. By îliis litmans
it alinost constant toad could bc nainiaiitcd oit the eîtgine andi
bolIers, which could thus be run iii the ntmîst cronantical mantier.
ln sortie places the povvcr distribution is efTccted by mutts of
vrater cistributed in mains andi delivercd ai a luigli pressure, in
sontie cases as higi as 700 ibs. pier sq. inch.

A conibination plant using electricisy fur ligltting purposes.
and to sorte extent for powrer, and waîtcrat high pressure for the
mtain power supply, scenis to be one %% hidi in sorte situations
wvoulcî bc nar only practicable but one %îluich would prove con-
venient and econoinical.

Tire loss of elliciency in distribtion of the vvater is (fice to
friction in Ille pipes and to leakage i joints. Tîtese d;fficuities
are now îî'ell understood, and the nicans requiîcd to km'.ep tîeîît
downi to the lovvcst point are lnowvn. WVater is not like uanseen
electricity or the stib'le heat, both of vvhicli seent sus diîrncul te
mîanage in storing and transmitting.

In a power station conibiniog these two systetus the clectric
iiachiîtery wvoultî bc driven by triple expansion vertical engines
adapted to the average toad, and a siiilar engine coutl bc used
ta dlrivec the water purnps by nmeans of gcaning. The vrater
would bc puiliped into atn accuntulator Iladed go inaintain a uni-
forrnl pressure in the malits. In or<liîary cases tîte demands for
Iight and for povver woîîld not bc a.i the saie Itoui s. lThe mai n
demand for light wvotld bc at niglit, and for power the decîtand
îrould bc diring the day. Tîte average of tc twoc coîtbincd
woîîld bc more constant and consequently tic firing -at thc boit-
crs would bc more uniforrm and more econoutnical.

The attention of enigineers, is -i the preserit lime inuclt occu-
pied %vitil sclîcîtîes for convenient andI economiical distributiont of
poiver. The electrit systent is net yct accepteci as the best in

ail1 dircumista-,ces, and it is proposcd in anotîter article Io gîve
some information regarding saine other methois.

Convenience, safety, ccononsy and telsabîiliy or durablît> have
ail bo bc taken ini accounst in considcriîîg the itter;ts and de-
meriîs of any sysiîcm. The steani engine and boier are, how-
ever, at the fotindation of ncarly aIlI the schentes and systcmts,
and with aIl their failtis îhey are as yet indispensable for cîvilizcd
convenience and comfort.

PERSONAL.
NIlr. G. Pink. 'M. E.. has heuct anpiltr! chic[ crg;necr nt the rain

pumnping station of thc Toronto wa-.tcrworks. llusliredeccssor. .Ba-xtcr.
sakéès the posi of assistant englacr.

TMure: is said to bc a li:kcbhcod ilhat NIr. Jantes Gunu wili resign the po-
sition of stîperit.itclnt of the Toronto Strct RailwA-y Ce. andi accept ihe
managcnsccnt cf a l.gc financial institution.

Messrs, WVright & GarLtnd tiave pîirchascdl Nr. Pacl's intcrcst in Uic
clctric iighting btisinc«s.-ar Carhcrry. Mars.

Advicca front St. John, N. 1., stage that the %virus tiave hier strming. thc
mathincry put in ilht station. and i is h announced îtnî ecctricity will soon
stipemsde hto-es on the Street M»ailwa.y of that City.

TRADE NOTES.
'ltir Relà.iitc Etecîr- \Inîtufiiettiiiîig Coiiîîpaiw. Waterfortt. 1.101

SIliîîpc Io tic Keegas..\i ne Colimpalîy. Uf .\Iulcîtl. 1, iz,'u tiglil iînmim-
uiescei plat.
Prof. Urîs tcf Uicciol of Practic.îi Sckiemîce. Turunto. aller liî.vsmag

iliamie an aiilysme. certifies to Ille usefaliiesi s a ilsmfetant andu utrodoier
of lime cemîipmimîui Illityie." iiamuatiiat Port i folle. Ont.. lmy M r.
Aluazs W. Spoonier.

I*Iie Emigv m l>iî111111) Electiîai \Vurks. \iMonbre.il. hiaie recelu cd ani cimIer
fromilime oih a tr, Riway (S'oiivny. for ot moits of yu)lipr viire.
~This is iŽclievttl Io lie the lasrgest sanmgle agiter for %itume cîer givemi is (Sammji.
'l'ie stnbc Cuisip miy have rt-eçemt froi te l-l 'Telcimtmuiie (Cu.. ormiels go
tIlle anîmommal of aec ioo.ooe fret of tucriai anmd undetirgrounmd ratite.

'l'ie MacGîîireM. -tailmtsmfct tiimtg C oimpanîy. of Chiicamgo, lits Vstatti',imms 4i
Caua.dasi braeh li St. Ct hmi.rime, 0m1t.. * sîi vv iil titi f.îctutey :11 tue
sIeiCCIttles of it ccllpaîuIy. andi îart-cmlarly lthe wetl kitoamil McGuire îlumck,%
for clccli c ramlway service. ltyîimtv mn tlts itramich ime it i colis-

îîamY s.îvcs a .lutY cf 35 lier Lent. iiiimcsmýahii Aimeicai libtait truckis, amndm ,i
the saile ululer is int coer relationn %%titi tme I. aîmtdîam tradme.

Ni r. C F Mýemitmasry, tue Mosiireail reuailîm f Ille q, titatii-,tilî ý.eler.
1Ele.ctric Ca.. lbas dntîct lime futlott iiîg colttrîct fui tisal cdiii.tiy . -A ý%4
liglit pliant for time \Iuitriil UCîtomi Milis as. VtmiI i a 350 h9ig lantî.îî
for Knowltcii. utir tilt dirm-e uire syicmi vill hie lîsa vith ecîîmmîmmomis
cuîrrrnt. a!, lie îîtation is locateti directly mn tue enmtre cf time dirict to lie
buppliîedl. .uimi a 6.jo lighît lilmîis 1cr Wiro. liere %he staion is lciei

356 811ILs fri", tilt t0*11. -'îi alr'.itting clmrremîl ai 2.(M soPis iircsire t> mil
Ie ls ti %iii go volt tr.mnsfcrimers cumnecttil allit mime ttrre m re systemîi.

0it Ilte -. 101t Fcb. last, It cxslîsmse eoitl.graimusi. %%1imicli mgilmtemil iti
soni- lmannmer îlot yet cliciteul. utto iliv liremms of the lteg.îs.im\ igie Le..

Mnîctreat. cetolletely tItastroyedti mcl litiliimîi: sat -ttk. extedmmg .llsc lu
aitjommtiiîg cs.itimems .Rots., Soli & Co's. Elccli \V rkb stifferect
imîtiel daitiage lu butilding. cliielly caitisi I> lime %iimolýesiiicc tulîîiiîig îîp)n

he roof aii crmshsimg ii cime imalf of il. 'l lie Niessrs. Rots %%iti tisitics
like pîomîmîitilthe iiiiîimedmaktclv renovei ;lil thmetr pîlantî t0 0111r iremimses close
ait baînd. and i .re nîca rîmîmîîîîî aus usu.il. timIscr luss. ottisîde of rrimiovai.
till lie sîîîail.

Tlir Reli.îiîce EleCCIri Nfg. (Su , cf 't'.aterfurui. Omit.. rtpor Ilte foilowiag$
recrat salrs- Sti 1kna s('.. tu Ico 111' oo ull genclittr. Ilte
tBrantford Etectric t.îglt nuit t'o-ser Co., 8o III' Soo volt gesteralor,
Lakcidlm Elecrmle Lighî CO-. - 35m1ht are dYliam1ii0; Wi.Cum e & Souls. St.
Caith;tlecrs. . II.1'.imoler: S. Ta-ylor & Sons. St5Smlaims 11.11.

stiotor; Wakr& o.ucm:iii. 1c Itt.mttr . lcbros.. t cotitu.
Isý Il. K. maîtor. 11. R. slcwmri. 1 urcimmu. 5 Il. P. iiictor ;Domiionî show

CIse Cu-. Moa0treai., 5 11. . nîOîur.- Jli"t M. PuOle & Le.. lur*otitlu. 7 fi.1>.
mîtotor 't\7 ni. Grdion Osacodu». t rutila. la 1-1. . amuI z l.11. matais ; t.
W. Ness. -Nontrea-i. 5 1 . 7 l.P.10 Il1. àuti 2 FIA1. iMatafs.

The Mtontrt:al El'cîtrie Co. is a new aspirant fur plic lsîtronige ii i lt:
elcctrical construction aniti sisplity list. beîîîg roîinpbied of Mr. Johin
Shaw (Inte office ianaîgcr fur '%euars. J. & C. liomigsoti) wiioamssuiiles tue
griserai nmanagenient. and wh a i permaîs one cf tc liesi iomîîi iiîcî in
M\ontrea-l hardware cirts. Mr. Witt. 1Izl. îw. mbiose îaîîme w:ll bic f.t-
iniltar ta îîîaay cf our readiers. and aime is deservctiiy 1>oliul.tr wmîh lthe Vire.
trient trade front lits connecieli sitii T. Wt. estuîi Royal El"cctrte (Se..
is ctectrician for the firni. %vliil5i Mr. Walter F. «Iaylor. te 1tImescnt aligie
forcîmaii for T. W. Ne.ss. buconles simicclanical %upenmîîtenmlei for lime ricw
Conipainy. WVitt) sucli a trie of baril ani cxperitaced i orkcrs ilmrre is 11o

féear of the sutcces which. wiîh iany frientis, wc hcartiiy vvist tîtiii. in thecir
neit undertaking.

For sonsie tinte tîtere hims imect considcraîte constition iii Moîttreal
anmoang îhic.a uihîmg tai bandite tilt dynamos, geacratons. nmasers, Ike.. uiîi
uficîturei tîy lime Reltinte Elccmnc Manuifaclcning Co.. of \%aîtcrford. Ot.
Nir. S'iligui. the t>restcnt of tte Ccî wa.'as mnt Ntoîtical tasi mrck. imu

we mndcrsîauid decitird te plaîce tilt ngcacy for it Province o! Quclic.
seiti tte îvcll.known cîrcînfeal firni. T. W. Ness. We tisik tilts sclectiùît

àî wise onc antd a large busintess atîl ne douiti Nie tlt result. A coisgunsmît
cf machines has airctmy ticci recivt-mi andi nîay tic scn at any tinete at lie
shotwroeagis. wich -. are ccatrally -uctci at g Crnmg St. 'l'li services of

Mf. NI. WV. Corling. %acllkowns in Mouireat un aceounsi of havinglieur u
sote years conacccui 'viîth site Eison Geacral Elecîrme Co. -at latmcly
wviîh te Royal Electie Ce.. hiave bruni setreti tîy Mr. Ness for ill liuriîo.,c
of looking aftcr ibis tîraneit. anti the inscrests of the Relhance Co. vsii con.
scqîcntiy lie ircil looketi nfuer. Mainy rrnîs are îtow pîîîîiag in Incitars.
thus avoidiag thr ace-ssity of inst.illing siaati giaca anml boilcrs. unîd we
hare cnly t lookt avec time record of thmose insialliag lirivace clecirie bmglml
plants to eilize hiuw rapimily Ibis indmîsmry lias îlevelorcml.

The Toronto lucanîlesceni it CO.. LîI., have given notice of a ftniicr
retînction in thecir prices of tîtenly per>ecnt.

A charter cf incorporation lias been granîctl te the 1 [animimon. Waýttrdown
çz Guelph Elcctric Riw.iy coiapamny. wnith a capital cf sSoc.ooo. "l'ic in-
corporateti nicînbiers of the coîipaxny are:- Sir W. 1> Itolami. Torento :
IV. l.akiag. luinliet ntercitant. W. 0. Scatey. accoutsntl Jaccl FIatt uand

'%V. Dcboss Flat. timiter nirrchants, ail of 1laintilten: . Ac. Birown. shipper.
Johnba i .ati. timber niecrhmani. Jchn Nicîtobronnid Lcopold ï1iîcr. fairm.
ena. ait cl r-tsî Flamrborouçgt; John Owcn \IcCrc-got. physeman, andiCia
Sealcy. cf Wteridcwa.
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THE MOST ECONOMICAL BOILER AND ENGINE FOR

CENTRAL STATIONS.-

Mitt. l'lititT.~îG:1 . ttN-Te stîbIjeet we arc
about te cli smuîsm titis (;Cm cntg 1s a rtlict diffiKl oit <t h0iandie
in file tiîue aI ouir W sîia. WînhC colisider the aittoulît (if
kilowlvige NVIIIthl ' c e, tlîc-orcttcai anîd uîractlîal, bas plit atf
aur finigerb, ends, il %cets.a gîgalîtit. subjeut fuor Ile lu lîandle ai
ail1, so0 u -ll 1 tid ly o% <riouk tflic hrvtyuilh b hiciî I -. al I
deal Wvitt) flitc sOlje(. A',Itii is fii firbt effourt aIl îrelîariilg
palier, I hopte %-oi mutl k ix îliy lîcar %%-is hIlle iti ng (lite reading
of il, anîd îlot éxItieul ton iliihel.

At flie missel let file say il iS îlot tiîîy inltentioni 1<) lootî sorie
partîcilar IîîakeC of botter (sr elîgîîîe , I tlîmîk I siîaii have (toile
Isly doty aîmd berveti a1 putrpise, if I define tlle neccessary points
*tiat slîould hie fotîtîc iii flic lîoîlerbs ud enîgîles of evcry cenîtrai
station. I have bersi solitteu bîat IpîIZZICd, flot as to %wlîat I sîouild

putî in tlis palier, but as le) whlat I sîoid leave out.
1 slîall commîîence by staîing îlîat thierc îs no uî îci a1 thîiig as

s'horst iwr tut a steatîl huiler, si is a itîeasui leutiîl apîplicable
ta dYîîam effect, but à-, hoîlers are llecessar3- 1< drive steaun
cngîlles, tlie satîe îîeasuîre apiplieul tg) metit eligilles bas Coe( t
lie untversally al) lied tut ijutlers anid canilot wvelI li dîscarded
Iii cotîseqîiencc, itoîvevcr, of flie difflerent quanlties of steauîî

tnccessary t0 pr<i<lîce a1 horse îîc»meI. witii différetnt cilgities, tliere
bîas becil ainlà is a ted< oif ail accejîtcd stanîdard by wlîiciîftle
ameubtitî of %%-afer re(lllre<i te provide sleami for a1 commiîercial

heorbe power ilîay be clcîerîîîîîîcd. This standard as fixed ii>
w~att wvas ne cubie f0on1 of watcr evapiorated i er hoeur froîn -12

tor eachlihorse powîmer. This %vas i îiîat fini1e file reuirelient
of tile liest etigine in lise a ile hreselît fimie P>rof. lîurstoiî
estîîîîates fta flic %%-ater reqmîired lier lour lier linrbe lmOvvi, in
gooduigilues is, eual tici lie constant 200 dividîcî by flic sqý rot
ofIthle pîressutre. and i tliat fi f lic liest cn tics t bis constant ks a-%
lowv as i 5o. TIlib wumd give firs goonlues, hmorkîng mvith (14
lbs. lîresture, 25 Il:. walter, anid fuir tile best wvorkiug %vigil 8oo
Ibs., ony s 5 Ibm. mu lir er lîotriy horse powcr. 'lle standard,
as adnîîted b>3 tile Leiltcital Exibituion Of '76, cîf 30 lbs. %%'-ler
lier heour, vvaporaît frontî 212, for enchlihorse Ilwr is a fair
(bie for boit% huiers andu engities, hîît a', tlle saine boiter îîîay <ho)
miort or less %vert. %%-its ess or grenier ecolliiuiti, il shotid ci le c-
qulireti tlialthe ratitig of a boiter hie basel n file ailont Of
%%-.ier it %vil] evalîur.tte aIl uts liagîtest ecollolil>-. Piarties bv
lieei lîîovii, andi are kiiowiî to-day, 1m0li clailît au1 evai>oratioii
of frotiîlu 10 20 ii>s. %vater li-r pîuîîîî of citai, miel fie Ilighiest
tlîat as iîr.ctically possibîle, i betve s MillY 13 !his. of mu-atter Per
iiouid of coal. Suicli boliers are dear aI anv lîic

I fils înforned that flie restilîs of 30p lests mgide of certain
water tube biutlers, gave :if a% crage cm ap)oratioti uîf 11.4237 lbS.
%%.Lier lier pumii of comuîîmstible, mvbîchiîs a1 very Ililgi efficiencv,
ielig -%Niliîiî 4 <if M;ikîssaiîdard, andu Withli 7l î <if flic
highlest tlieutrtical cfliictîcy. hProf. Tiuirsîaiî says, "he maxi-

infiniî cnuiiîm oir flow of hîeat us sectire-u 1v Su desîgning flic
boiter as lui secmire raplid(, stcauiv and coîîîîîlcte circulationu of tîme

mvtcr mu iiîîî flic botler, amnd sectiriig opposite dlirectionis of fluowu
for thie gases ui (tue siglecn flicu tu hater on tlie otlier."

The amciiatîui oif scale inside andt sont on thic outsitie, Wuitt
scriummIN affcu t UIl eflicient>) an(! ccolnniy of a îîolher ; oul' oiie-
Cighlh i l Inuchi ulepoisî o! sont reniers tie licatiiîg suîrface
liras, tit.îl1% usibess. only oiîe-sixtcenîth of aui Inîch of scaie or sedi-
mîenit mu11 aut .îuc lobss ut! 33 In fuel ; a hbuoier tsl tOses efuiro lie
kcpî cleail tu secuire file best resmîhîs. The setîîîg shomkh lie
duirable andu Ie1îî iii gnd order, as a1 mss of 23 h ias bcs) kuiowi
tu lie causeti h\ lieur stîng. Abst an imtante 1 îîîghî li mnton
a1 t.us thiat ta imc uîîder fil% simttt e iii a laurge tuthh fi11i VM esterîl
Ontiario mlicre uhîec huas a b.1u ils oif 25 effe(t( e Ii fuiel. by a
vMeu- %iuiple tlîîg. so simle iniuled Iliat tlie largcbt cilgie finuis

inficmtms iîadslc mcriî lu înisalliug tlic boter, Ilidt I slii tld
îlot ie suiriseul Io lu'.irr.tie% li.îu liî.le ctlîe saille Crror lit othter
places. 1Folltii ig .îrc file rt uîrcits tif i erfet stealu lîuîler.

I. If lîouiti lic simpifle im conlstructions, and magie of tlic Iest
mmatra1k saîîctoit(i by tise.
2. It Nlioutid hlave a ionNuant and tlioromigbl circuhaîtion of huater

tliroîgomîî tlic boniter. so as Io iîintain al parts aî onc sempîer.
attire.

3. It ibould b h o ihdeul mu-tîh a coîmustin chluier, s0 ar-
rangculîiîal file combiustin o! flitc gases u.îiiiîienccd fi fhic fuir.
glace 111.%% lit u>î iitedbeuit i15 tCsLulhc tu Ille tliliilehic,

4 Il slinkiltt le pîum idect mu 4iii t 1nîcîti triit ta rce aliluiîî.
uriie% dcj-IoNttd fruilî flic b.tl il,. ti. reîiuîu Cd fronti Ille

action of tlic tire.
.\AUl usri shoslîtsd lie tus1 .ml) sîîl fui tirllcîing ani re-

pairs . tlîis ;% a lit-inm tif îbc: grc.lîcbt iiir.iue.seadsact
anîd econnin>%, anîu lias lîcrettîfore lîcen poussessed by plain cyliui-
<1er andu large flue boier.

6 Thie licaîing skirf.mcc Nlslînld bc .îrr.îîgeu asbî~l as possi-
ble i riglît .îiglcs 10 fhic t. uns-culs of licatemi g.ss, and so break
%fp flic <mrrents ams lto c.sît. t flic cntort î .ml.alelî.u thierefroin.

7. The boier %hîoulti have a large mvatcr suiface for tme dibsert-
ý;aCnmeist of tlie ste.imm froml mlie maer un ortier ta uîrevent

S. It -. 4momîlt hlahe large anud frec passages bethheetî the différ-
ent sections 10 cqualize the mmaler lise and< pressure in ail.

*Pzu* =It sWu3 ldr thtri lUcIa~j~erkc Club.

o. Il sbould have a steani and water capacity suficieiît to
jîrevent sîîdden fluctuation Iii prcssure or laecvCl.

go. 1 t 1001(1 have, if possible, no joints exposcd te the direct
-%ctin of the tire.

ii l 'should have a great e'\ccss of sîreuigtl 0% Cr an>y legiti-
limite !,train, andl slîoîld be so colibtrtîcted as flot (o bc hiable to
require cal ly rehiairs, or lie straincd by tînequal expansion.

12. IL t hould he(. durable in construsctioni, perfect in tvorkînan.il
shl and flot lhable tii rc( uire early rceîairs.
i1 ~. llte %%-;fer sp;îcv sh tlui lie dlit îded into sections, and se

arrauige( that bhould aný section give foti, sn general explosion
cars (ccur, and tlic destructive effects %wilI be confisnc et t le
biliîjle escape oif file contents.

s.4. I t slîotld be pr(îporticiie<l for flic îuork te bc detne, and be
capable of wvorkmig tb its fuli rateti capacity svith the Iiiglicsi
econloilly.

8 !. I t sîouild be proN ided m hlî the % ery bcst go;îges, safety
valves and otiier fixisres.

*Fhere are sortie six différent classes or kinds of boilers in use
to-d;îy, wbich i have nmade a nîmbcr of rouîgli sketchîes of us
order tlîat y-ou înay better undcrbtaud tlîeir diîfféent formis andl
cnnsbtîuctions. TUhe nailnes of tile diticrtîts types are as, follows -
plain cylinider, flue, vertical tîibular, tubtîlar, locomotive ancl
mater tube boilers. Each type lias its uses and likcisc uts

;îhîises.
IL is not tri\ intenîtifon t go iito tlic designing antd propor-

tioniîîg of tlîe différent types of boikers, but rallier to cons:cler
wlîere tlic diflerent types wvotld be of efficient serî ice, anci .n so

doing %vu biltl he able (o pick out tlie type of boiler e reqîîîre
for ans>- given power pîlans, whose surrousid ng condittons mî a re
aequaîliltcdl wîtlî.

Let us firsi consideî flie type of boiter knowvn as the plain

cyliule bdelr, mVhich is flie siîniplest s[ype of boiter In use, and is.

1)1i in1Ci.l 1 ly, îsed in large hit ralling inilîs andi coal inies-used
usi the first place becautse of uIl large anllounit ai heat available
frons ibe heatîîg furnaces, o hicli wouîld oiîermise be o abted
again thiese bolers seemn to ineet fice requitenicnts in these
places belli as te chîeapness of irst cost, aînd being aîble te carry
front j5 to 6o lbs. prcssure (o flic sq. Iu., Ibis preb$tîvc being
sufficitnt to Nçork the shecar engines. in coal mines they serveè
the putîpose beatibe ofîflic indiffic-rnce as to the ainounit of fuel
consumeid.

l'ie fitle boîlers, comnmonly kîîlovi as the Cornisît or Lan-
cashîire bolIers, consist Of -. la.fge Cylbnder wîth One 01 mIore flues
p:issing tlirougli thîcir uhale length. Assiiîning mnany différent
arrangements as regards tlie fltues, fi tbis boiter tiiere is consici-
erabiy more heating surface tlîan in tueli plain cvlinder boiler,
thierefore frrnm flic forni o! ils construction si is miore cconoinieai in
fuel; but it is bard ta citais, and flie design is pour, thetre being
lîardly two parts of tile oele tnperature, thierefore unequat cx-
parisien and contraction, and flie fact tha, flic greater the uliam-
eier of the flue tlie heavier montla and the more staving rcquired,
shows %veakncss ; the circtulation is poor because o! fie constr-uc-
tion, whichi %ill cause wvet steami and a tendenicy te foaming.
Trhis boier %vould aiso bc very serviceable where cbeapness in
fiist cost and a large suppiy of fuel ta dispense wviîb arc neccs-
sary.

'fl'li vertical tubular type tan bcst be defilcd bly stating flint
il mill serve tlie urpîose in a sv.ty for a smiall steail plant of say
s 5 b. P. aînd uinder wlhere ccoiniy in spare is flie only consid-
eratian. Apart front tbis, 1 wotîld nnt use il or any) ailier up-
riglit bailer, amaong which 1 include ilorcupine boilcrs, as the
circulation is defective-. Tîcy %vaste fuel in fl being construct-
cd ta recrive flie fuil becftt of flie flow of becat and are subject
mo foaniing, in unequ:îl contriclian and expansion, are hard te
clean, ani bave loci onny joints exposed ta tue direct action of
tlle ire.

In tuie tubular mmca:pproaclî nc.arer tliegoatl ofpcrfection 'mhich
il i ever our nîlefl1 aitain. 1 bas 'ils defccîs thomigl ; tbe cir-
culation ký fioi as perfect as il nîiiplit bce; il requires careful at-
tention, lots of clcaning, becamîse of flic position o! uts flues, is
suibject ta a great a in i contraction andi expansion of ils
difiýcnt parts, is sonitnes subject ta severe foaiiiing. On the
nîhier lîand il bas Ilie ativantages of a large hecating surface,
slrong construction, fairly economical and sîcams wcll.

The locomotive boiter 1 shahl not touch upor., as it is flot used
ta nmy knomvlcdgo for electrical purposes.

We, now corne te the niast efficient 13 pe of boiter naur in use
-it i; flic water tube tye lis -. iatge re mnany, ils
efficiency is vcry bigb, Cîeacin .erl th b est practical
point of« evaparation. lits circulation is perfect *; il bas few or
uin joilnts exposed in flic direct action af flic ire ;is s0 construct-
cd as un even the action o! contraction andi expansion in a11l its
parts ; is cas% o! accebs, easy îa cleîn ; no general eruption or
explosion cars occur ; it umilizes flic greatesî anmont ofavailable
birat, hvhichs flows -il or ncarly -il. right angles ta the circulation
of flic %vair , is so constructcd as ta give as dry a steamn as pas-
sible; i very durable, and miii stand almùfst any amoonit of
abtîS.

What 1 have sid o! the sketches of bolIers bel are you this
evening miii apply gecrally ta tlic difrerenit makes of cach type
of boiter, vitb tcwv exceptions.

Having considered sorte af the points in favor and against tbe
use of the différent types o! bolers, let us tom aour attention ta
zome of the neessary fittings. We shall first deal with the
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stcani guagc. About dt ycar 1849 Euigcne Bourdon, a French-
mari, discoverei tlbat the frcc endi or ends of -a flaitcucd tuîbe,
%wiîl enough clasticity for Use as . spring, wGuld nlove when
pressure was applicd ilirauigli dit mediumi of a1 fluid, externally
or intcrnally; thiat the motion %vas lin cliect propoPrtioni ta the
pressuîre apphied ; andi when the pressure was tenioveci, il wvoulul
assume lis former position. 1lec at once conceiv'cc the idea of a
newv pressure gauge, in which tbis shouilc bc dt main spiing ci
mneans or motion, ;mcl whiclî, as originally designeci, far excels
any oiier inbtrunmemt (or sensi tiveness and arcuracy; but is bcst

aapteci for mceasuring Iowv steatît pressure and vactiunîls, or
whiercver.a ver), delicate instrument is requireci. As il is suore
efficient to carry higli steaut pressures, su do wc îvant a gauge
t0 mecet the tiemaitds for registcring highier pressures ; another
po.int against il being the position of the tube ; if 'ce are flot
usiug il continuaiiy in %viiter the steamn condensing in tce lowver
enti of the tube is eîther lîkely t0 severely straîn or borst it.

Tiiere have becn seî'eral inîprovenients on this gauge by
Crosby and others. Il originnîcci froin observations malle of
the moisons af the frecenduts of the spîing4s or tubes already iii
use %viie under variable pressures. It %vis faunci th;ît flot only
the horizontal motion of dte springs coîîl< be uîtilized, but :lso
iliat of the 1-erpcîdicular or upwvard action ot the saisie sprlng,
ifra gîveni le-.igtli, andi thrit by uniting theise motions bY praper
nieclîanisin it could be transinctd to the pointer. Thîis lier.
silitteci and requircd stiffer springs for mecasuiring lîkec quantities
of steami titan any, before used. Experience lias showvn that
under noc circunistances af pressure emiployed, 1 vtl'in the ainunt
indicatcd on the dial, cati they be straîghienedi or ilheir original
elasticity affecîcd. Thîis clevice also avoids and prevents any
vibration of the pointer under action. lfeing hi-ici at t1teir lovest

pont and lîaviîig no cflp, the water is allowed t0 retuirn ta the
ipo, tlius prcventmng and rcmnoving the danger af frczig by

extrenie coici. \Viite thest gatiges liartakze of ti the gooti quali-
tics of the orig~inial Bourdon, the defects are careiully elîi-i
naîcdl, and the use of springs ioo/, stronger tliai ii other style
gauiges is permnitted, sa preventing ils setting under any pîr-ssure
that miay bc indicated on is dia1. Thiere are othier style gauges
whichi 1 shaîl îlot takze up) yaur tin-.e wvith dlescribiîîg. sonie of
%%hiclî have long siiice gine out of uise, anmong ihi-ni beonp
Smitlh's gauge, the metcurial, thîe font: baromecter and the short
baromnet-r gauges.

WVe nowv coule taoanc of dte uîast iiecessary adjunets of a
boiler-tiîe saiety valve. ''le firs'. one 'ce bilait deal wviîh is
Saiter's spring balance. N4Iy reason for decaling %vîîh ibhis oue-
irst is tlîat wlmcerc it lias been uised it lias serveti iti- Iurpose ofi a
safety valve antI steant gauge comibined. 'l'lie 1)1iticiple is ex-
ceedingly simîple ; il is dte ordi nary safcty valve and lever, and
instead of a wveighit ai thte end of dtt lever, thiere is a îhireadcde
spindle broughît up îlirouph the cend of thc lever wiîlî a nut on
tic upper sie. On the louer end of this spîndîIt is a spring. the
bottoni afi wlîicli is aticlorcd ta a brace ii sane coîiveîicît place
an the boiter front about 4 feut fraiî sice giouiid, anti is incascd
;n a brass ttube on uvliic i tllere is ai sîaîîioiîatr, scale. and oni thîe
ouîsidc of ibis is .înoxhcr casîing faisieiiedl ta dte spinile just
above sie top of site spring.

rThe next îs the ordînary s:mfcty valve witli îviîichi you are ail
sucore or iess accttinitecl. rîis valve lias situcli t0 answcer for,
oût'îng ta the frictioni ai its parts. lu tî-îll flot open tîntîl tue
pîressure ib above what it îs set at ; it Witt continue ta blow off
.Ifter the pressure ai the sîean lias flcn far belo'v the point of
opc-ning ; il %vastes large quantities ofis:eaiii, %vliicli is enotigl ini
itsclf ta conclemn it.

WVe noiw coulc ta a valve %liicii is in coimoun tise to-day aiit
seenis ta nicel %ith a great dc:îl of faver, belongtng ta a clatss of
valves lnotvn as piop saieîy valves. 'l'le onc before us tItis
evening is Mr. G. fi. Crosby's patent. l'le dlesign is uniique
aticl the miecliatnsii perfect. It us positive anti direct in is ac-
lion, and wlien properly acîjusicd andi taken care af, îs sensitive
t0 .îct. Anather valvc of the saisie typie, îlot sa caminon, but
whiiclî is probably just as efficient, is -ic Scovell safety Valve.
il is claimiet for îlîîs valve that is relieving capactty is nal re-
s:rîcted, and îiîat iltlifts ta lis full licîglit wtitli ail presýur4es, lire.
sci.iýng an opcning equal ta the airea of sis cliscliarge pipe. lis
scats arc of the siîîîplcst forni, and is precision of actioin is flot
subjeet ta derangeuneutt by te weariiig ai is valves or their
seats. No special acîjusîment is necessary. The seats can bc
reground or reneed %viîiîout speciai bkill. "rice friction surfaces
are reduceti to a minimum ; thc springs nat subj ectecl ta %-iolent
anti sudden compression. It is tltorouglily sel? con taîneti; ex-
enipt fromn the dangers of bcing taniperel tvitl ; outins %çiti
pronipîness ad closes wvitli a sligliî loss of pressure. Of course
tîtese are only twaof athe several valves of thus type, al af thiie
more or less efficient.

There is anotlier saiety valve whlich 1 iiiight call your atten-
tion ta this cvening, marc because il is very luttc useti to-day.
The valve is known as the reverse valve, vacuums valve, internai
safety valve or atmasplîeric v lve. lie purpose st 'vas intencled
ta serve îvas ta preveitt the boiler- fraîin colf.tpsing froi externat

pesrofair beause of sise vacuumî causcd by the condensa-.
tion af tce steain. The idea is Coocd, but it is cloubtful if the
bolers ai to-day require such a protction, they bciig much
more sîrongly construcacd and of a diffecrent type (rani the boit-
ers ai a î'er fewv years ago.

lis conclusion T niiglit say of thec huiler plant a n il depends

two-tliircs ai thte cfficmcucy ai otîr piower [)faut ; mît ut lies tite
pîower ta dcstroy aur clivicicîs, aur îîroîîerty and our lives.
Cati wc tlterefamc bc tua ptarticular in aur citoice af a, boiter and
is caiistitictioi, fruits ite ra'v itaterial ta ils settiig, autd ste
oiiler fixttreas iiccess,;îry for is outeratioli ?

\'ou ti-ill pcrceivc I hatve îlot spakeu ai thte itîrtace sîîc clîlîti
ney ; tîtese arc %vortliy ai a separate palicr. \Vitlî regard ta iii-
ýcîars, tîtere ate a nunber mis the iliaîket, nt sf tii in giviiîg sal-
isfactioîi if progîerly liatidletl. i iiîigiî say Iliat soîine inventlrs
clamîti titat wîitl the tise ai tîteir iii ectars feci piuips aidr licaters
are a t îscless espi)Clse, td m a îîîajarîty ai cases iîeiy arc riglît.
Coîîccrniîîg fuel ccaiotiiznet s, litaters, antd fecd îiîiiips, it %vouild
taki! ni)1tue illuthtuine to discuss tueutr 1IIcirs, wlul% lv any
cases arc ver>- ciouitfl.

Let uis slow- tîrf Our attenîtiaon ta thîe se-conid greal f.-,ctor ii lits
uitilizalion ai sîcaîin power, iiaitly, the cîlgimie , the ecamtoiiy ai
wliichii k c-sptessedl ii ternis of the nittber af ibs. af wvater con-
sîuiet per fi-. P. per îovtr. 'l'tit rate of watcr cnttptt is
the oîîly expressin wviicl i sotlci be uisec, as appilicable ta lthe
cficiciîcy ofis u cgiîîc, aîs the aiiîotiit ai filet uset i îîsî depenci
l.mrîelv ion the kiîîd ai bouc-r useci, is condcition, the îîîanîîer ii
wviiicliti is set andc firetI, the- qutial - o filel, the cirait, .îiditmtîî-
crouts aller contditioins (tir tvim he eligiite is ini ita tva> resîlaî.
sible. rThis rate li> bc fottuid b>- the- followvitig rule : Pivide
lthe constant niiiîber 859),375 b4 the VOIt1iie ai steat -iî the 1cr-
îîiîîal piessîire, and by the iîcn effective lîressure-tite quotienît
miili bc it cesirecl rate. \Vitli îon-coîîcicîsing eniglues, it eist
possible econaîîîy, %viîi a giveit boiler îire-stire, is tiîeoretically
obtaincI-u whlen te fuîll pressure is adîttitteci ta the cylinîtlr uit ta
lthe pinit tof eut-aiof, anti the dcgree of resuîiig expanmision is stîci
ltail the termtinal pressure is iowi-red ta, or tiian>- ta tiîat ai the
aîîîîiosîuiîrc, Praývideti titat tit conîstructioîînio teI eligilie is
sîci as ta coitîbine tt-itiî a fre cxlîatst antU uitîluictloti titi leasî
poassible lossý froiti fraaiciiction, le.tak.tge andv condtensationi.
Uiiter suicli conditions the steaii sut) expantuit tiiere is no
sucnre tvoi k li il, anti no liiguier c-coioiiîy k passible tvith a1 given
boiler pressure %viithott a condceniser. 'l'le best ilicorcîka-.l -cari-
anosy tvitli a giveîi loat amui boiler pi essure is abtaiticti n ien the
eut-off tak'es Place as eam'ly as piossible in the strake, consistenît
wviit obtainiiig the aveirage îîSrert SIcessabry ta titheii work
antI îîîaiîîîaiîî thei praîler speedc. A fîrst-ciass boiler %vili deliver
ta the etîgilie 75'< Of alil the eîîer9> u the coiltibsuibie, or say
10,875 nui O)f a1 lt.u-I ai 14,500 lîct tits, tir .uit( îviig S/' for asîtes,
îo,ooo liett numits for ecd jîauiid of coal buiritd. Thiis relîresents
7.720,000 font Paiitls ai i-rît- 9Y, %t l'ici), If ail ut illzed hi' tiit- eti
gine, tt-auld give 3.9 Il. 1'. for cuite iamr, ail tit ratre ai.26 ibs.
coal lper IIP. lier Itutîr. Butt the mîîasî efficienit engilues yet hîtilt
have oui> aI taimicd i !4- lbs. ctl lier limr, tir iti- sinil atitittt
or 17,' Of tite ccrg)- cIcliVercd b> Imle bailer, tvitit the tVerge
cngitc uises 31,4 ibs. ca lier lîaîrly 11.1., anti ciscliarges unused
93' ai thec cnergy delivereil Ia it. (>1 course tue preauipata
titis lass is -il the talet t lat ai the steai tviîicli is i-xli.ttibted
into the :mîmîîspherc or Condcenîser, as the case ita- bc, autu ks
uuiavi-acable Sa far as ilmati kîto0%V-n.

Coutipaumit englues tvitiî li*shl pressure bolers have ait adi-att
sagec at-ir sintgle c>-liîicers, aunud solder sonte condcitionts %v-lîre a
la, ge aliotînt ai patter is needeui stcadiiy, tripIe ancd quadruple
e\panisiaut cugin-s ttork %%-li a saviîg, hut 1 tlhink it is >;ale ta
venîture the stateutîcîtt titat Itie expanisiaon or qutadrouplec.iî-
stan cugines are yet iiiipra.ct ocab1le for ci-ttral st.ttioui tî'rk it
Canatda.

Let lis tamn aur atîtentian ta engiues dit arc suitable for arur
cenitral stationi î-ork. We sîtai frsî suieak ai lthe lîîgi sped cri-
gilie, lte tlieory ai 't hici is, lthe loi,,r steai reiiis iiin contact
îvith a cooter sut iat.e ic tiiome ti %%ill hi- coitteuised, tiierciare uve
requmire a short cylittier ta use a fiie steaniil a a tlie, tise il
very quickl>-, anti kcep ste teutîperattire ai cylintier amnd steani
ciiest miii as Ilii itas possible, Ille resuît beiiuîg a liugh îeci
Suppose îvc carry titis îlîeory a littie fustilier and caioind anc
Iiigli speci enginie ; i. wtoul resiuît ini a s;uvinig ai abouw i6/, of
ca anti 14% ai wvater ; anti if ttc go sîiil furilter and aUcI a cati-
decîscr, wec shitl effect a stili greater s.uving. Aitîer îlîiîg ii
the fat-or ai liigli-speed engilue is that il ciispeiiscs w%,itt lthe ne-
cessity of a coumnrer slîaft, putdeys, bcarings and extra beits, tue
cast ai naintaiuting wlîiciî is ne binîait itemi in ilseli.

In a slotv specti engine the cooling effect ai the expiansiont
pencîrates furtiier ino the luttlai frit tyiuîtir, rctqliiing mitae
contdcnsation aI taucts tdiiiib!sion ta relîcat it, iienefare îs sucire

t s: f ai catît. If tc comîpoutdcilu ant iîeu niake il cati-
densing, wve acld te uts effîcici-cv as ini the case ai aur Iligil speh
crnginc, but lthe saviag %îthouffu i coulcl find ita resutîis ai actual
tests) 1 belieî-e is less than in ste case ai aur itigli speeti engine.
Witlt a sloiv siiecc engine il is ncccssary ta have a couinter suait,
etc., together tlitsî tue extra cast o ai ntaîuing il. In iiî
speeti englues the taake gear is, positive andt ditrect mn is action,
has a %vider range ai ctit-ofr, is mîarc sensitive ta iaalion un
lad, governs quicker andc better, tiierciore us mare iclualle tînder
alil circumstances.

lu the best styles ai slowv speed engines, sucit as the Corlîss,
Wliîeîck anti lratvn engines, titere is 10 ta c liu interniediatc
geariutg tîpau wvhiclt ta dîeetd for a positive action ai the valv-es.
1 htave persanally notuced bath on a Corlîss and WVieclock i-
gines, the valves miss action limne aiter lume.

T nm flot preparcd tai go muan the principc-santi cans!rtictinn
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valves iait valse geais ibis cvenisim. 'l'lie gq) ernors un iltcse
coigilac -irc % cry slîaggîslt in ficir action and aloi to bc depended
on, Solider an> a. arcum itana es. Thilas as a broad staîcanieat, but a1
Stage one'.

''lic epa on a igla .lcctl eniglle, if îhorougilly con.
sIraacted, aie dIc(til îele I'.% (hall o11 a slow spccd engine çf
CqIasil a.Oalaaaaîaniln. 1 %talc UIc follatiiaîî ast a f'aci, given site by
Ille iinantsk <r tif a very Itaige cOhiCea il, litv.ng a najînhber of cas-
giants ait tis, botta lîgli ul slowv ofcd diulffcrcnt capacitics
that lits slow .a, îeed essgaacs, iliongli rîaînaasg only t0 hours pier
day ont a ssaylt.-id, a Ca1UIICd more atteniton. anal thei repai r
bUil tif -slows %peedligilues stere as 100 tu a tuc h liil s icc(i
eligais's l le tai biated ltisat îwo Westinsghouise Ilîgh spc ngaics ilaad >*t lu rîst liati live cents for repairs Iftcr fv 'as
rua, acragiaîg 14 houas rami) lier day Of roui se.'îhere are excep-
tion. aIn tus, as 1 kiiow a r.tse ai iliîs city wliere alicre is a1 Coriiss
a aid anî A aî igion & s ais cltg a ae, aIn wvilclîi fle resta lis i i.IVc jiasi
le( Sia ieu atc edt, lbut dicre v.ts «a reason for i.

las aits, beltef Usai wviUaaai a t-cry fets yc.trs %wc shaih se ligh
spcn eaigaîleso «t praglit consstrution tisca. entilocly. 'l'it wear

as leS, aand %ta.ttaîs «Ire lakcaî itore ctsaly .and less M-oilis occupî)ccl.
Il aaig lat Uc s-ci Io ipulat a loa sit tui thle forcgoiaig siaticau tss by

sav'ing tutti I w astls aits uc thUi se of Ilighl speed englues up Su
:c00 11.11. , laitd a slaswq sîmerd englue for ;îny larger powecr plaant,
to bc caian ld liait c'oaîtlcaîsiasg, excepuin lle ui ase of tie Ilig h
bpecil caigaie %%titre >'ot oaîl, reajalre up1 10 SUY 35 Or 4() !.P.

Coucerîiag conticabers, h sîsoulsi ver>' intact) lake to readl >ota
M r. J. IL Vailis letter oas couideaisersi !aslias aricle on "haîcreaiscal
Coummnercial ]h.fciciicy aand Il iglier Ecouîoiisy in Ceatral St-
taoaîs, but h have ,ia la.l takci ltop>Sloiisîcln o ur Situse. lan
concluisiona 1 ntita -,a%, it is imipossiblet tu Ia>' clown a fistcd rule
for isakaasg a catica. (ftif lgmae for a (coaia station, as thse re-
(paremieants andl de - iti ae diffécrenut Ias uc:arh, csery casc---you

.shioti libc c c b>' Ille ta ork ta) bc doue, Ille rosi and bupply
orf iaIsicl n waicr. l'irbt atcouiî;silî tai:t -cts, Iiiu inakec ont
youir s;k)cii.tîaoiis acc>rdmaugly.

(;cili aîca, h tisank y-oîa for >'ssar kiais attentinoa tias cveaiung
anid 1 .55i5 ont)Su as l 1 tald alaoi aaiiakc is> pier assure :asterest*

îaig 1 auj..4lit taiso %l.ie aait lu f l Mr. Visaaolet .and Malr. Il. K<.
L.oa:k.ais are duaa thse tlianks, of thae cltaI fur the skeiclacs bcfoère
)-ou alias îati.

SPARKS.
Caimo an ancien-i. Egyst i lu lat iluasiaiitc% by cleatiric ligha.

Nitr. Il. Ws'. lletrie. lrutoistu as oceiacing lis eaigits watts an ttectie iaolor
for onniaig tiais Iaiiane Siauj.

Repres-asîatave-î of Àaiieracaas oit firns rire an Tloronto sckiaig ta estab-
lis pr'taotiiaiau ais filet for roigiroma

An eirtic tigli plait al bcang aastaltcd an Nit-j'Sm A. G. Van Egataunal
1, Soli S wojla'aa iiillS aa %ce2fortha.

A mratway car-braie lias bren iiîeied operaîid tsy rectriciiy nuait is saitd
to lie ac strvicea-tlc as an air lamite.

A coilpaaiv bas lira forasied an Ncw Deanver. [. C.. to h0it(]a a taman y.
clmcrir liglit lana andisirîrs

l.eealpsteaitiancartsoaaîaag is: 'la. Je.ain ltipaaîitc Eltcinc C'omatny lavtei
uen asscc. l'lie çainatit Stock as $ioa.ooo.
t'le Royal Elecine S o. as pîrovidassg tise whote of Uic plant for tihe aiew

elmcric liglai coiaipii of Snita's Falls.

l'lie cosaascii of Viîctoria. 1). C. tare going su litke aaer the Sia-eet railway of
that lace as %% el as the eine tigiat icri' ie.

A coiplcac set oif ekecttrctt cooking appliances is Io bc placcai on sue nev
sataiisr ioliabat 'liiali bc tise firas vessel alaus ealtsipped.

Mr. Josei1 lf.ncock. of S5. Cttiannes. as Laid Io bc the first man a
grandaastîty ctcrciay. Ilac vient iook place on Febrii.iry sili L-tsî.

'llie Wa'isdsaa andi Asiilst)usg Eatcric Rails-as ba.s hecto ptreisasci by
îiîh ,5t'îsir .tI.. git 4, usijatny aoc! oiiiers of %'IàiaaSot for $i1».000.

Grs'.i iiijuvciîesis aii- iucing mlle au lise ec-rcari ligisi woras ai Nan.îi
aoto. IL C. Niaasý rnas tai aies %ire for aice incsandescent anatit arc ligha
5Siati are ba'aaag fixrj.

MeIssis F-. Nidîalls and I. Il. Quilan. «fTlorontoi. andl A. 1. Corrseacs,
of Moassreat. ittcn(It-tis tta- Nationial 1t.1ecsrc .igsa Assocaaion Convenaion
ait Si. Louii.is List sionsta.

Nic-sas. L.eitci &1 Tuarlauil. of Il.anailion. haie bilt tan etectrfc cIa-sitar
for tise \Vsnisillg '.vaicioî of Siessrs. )anies Robenson & Co. 'lie poer
as Nupphl~ by a Kay' notor.

A lIli.ise.a an~ sluack ra'asliasg clecarictt alscrnaitaeier ba.s ieen inturoductti
lava iriciiîas ina capiaute ! isuu a chiange in tenipersînture ait ane-
isentirta Qfà a sgr c enatigradel.

'flic Roi>ait Eactric L.ght Co. liav-e proviiled sisc l>enibaotse Eltetnc Ligl 1I Poser t'o. %%aita an flac ligisi alsernaaasg dynarno. Mosis addlition t0 tlacar
plant as for issovsc!ing iagis tu outly..sg districts o! Penibcoke.

lelaaile as tikcly tu av ita clecinc iîteet nuîlway syaicns coi ering a dis-
itncc tifocght nites Steisa A. J. Ctosc andc R. Il. t'raser. of Toronto,
.ire i.' rrpaît ais t lise tesbilstt of tise scisame aad the probable cosi.

VIise Nottiscs Msanuafscturng Co. have isxed one a! iscir plasngsng puaaps
upon the jartttla'of uthse Alicii a itssacsounng t-anuptny. Thiasc hi a at
sent 150 artesasan sdrl pjaip tu Miaisrcal t0 pttnir, rons %vlls 140 fret dcp.

A. E. 'l'sosxipsoîs p'e(tdti gtailty ia 'loaonto police cait 10 a chatRe of
casaztiaaifroin tie iteti 'l''t,.îlaane Ca. 1île was consanilteaI 5 gaiot for

60 tttys.
At -a ieeaiasg of tise Portsmaouh. Ont..* coicit a moion iis pasîcal for

presenisalion îo the Ontario Lcgistatairt .skiaîg atis body tu grant the Street
ratlwiy cossapaatiy poster tu scilistattate cic'ctracaty (or hiorsts asit ci aiotave
poser.

tIlle Doalge iVoti Spilit Patliey Ca. liaive piovica Isle Otiawit Eia.ctric
1.iglit Cao. w lia 3oo la p. rope drives. ' litis tatter cornipany is sutii ao be
the iràt t0 aronniît tise wiile of ticar piower wita sape driveas tisteti of
leuitier belting.

Ltecîuscily is Io be 155< ain use aaalacitiare af teclaiaig powdltrs, the
itiapernge ta, bc eqasai Io afél'oig siaficisait tient ou deconipase eoaisîîaon
sit froui siic ciatarine is obtàaicd. Staa-cl of tise laser qsalaties cain bec
blenclieui by electrlcity.
'[lie ftiowing afl'acers have bLaer aupîointi la> tise dasectors et tic Nattion.

ai Etectric I'maslivay ans! Liging Ca..* of Victoria, IL..* for tise foltoît'-
ing year -l Ion. 1). W. Hliggins, presiaiest 'T. J. Joues, vicce'îlssdent
Major C. T1. Duapont. sceayteicre

SIessrs Cooks &San. 0f St. Cathsarines. Ont.. h.îs'just axaiipk'trod. for up.
piyaîîg power ta fasctories an tuait City. titi cecirit power Siaion liiing a 1oo

haone power getar Sou 0 voit muacine. Iie geniluir i-, lontid tUisl
t-tlisatice iiictors ans it Isle svissliable poser as beiig tisrfi.

An Ottawa cîcîrician ci.'inis ta have dsscovered a process for iitiliziaig
clecsraeaay to.abstr ac ise uit front casi iraiu blocs unsît tise>' aire fedsaccd
to tise iciipertîture o! ice, anaffihen using tlacmt as a subsîlîsite for natursil
ice 1île ciainis dont doas ctin lie donc sus a price te cosmpare favormbty saitis
tise latter.

An invention is tieing ltiienied in tise States aud England o! a ncsv irol.
ley pale. It is miade ao worts frontî a pains isa feet sibove tise car. and is so
arangeali liai in casa, o! ac<iienî antti lle conssectiig wiselt ississiag tise cia.

Cuii. sire il lirings itsatf auto a hsorizontal Positaoni by noicans of balance
weighsîs.

'lic Ctali.îsi Wh'itity Iloyi El1cacîs Co.. are about tu openitoi) tise olal
i-stsson al'ry ai S'aisaboa)kr. Il Q , for tisa anufacture ai electracalian.

silninnts. esiieciati> ailotiters antti voit iteters, for tise Can.îcian miarketi.
M. F. T1. Disltap is itrealalent of thse conapauty. anal Mr. Adani Il. Ilays,
Mf. D.. 'lctrairi.ai.

An ciccirse bis for vicioas liorses Isîs Wtac inî-enied by a ciaizen of liam-
ilaon. Ont. A snasîal baierv is carritl in Rte veicle anal tires are conneca-
cd front il tirosgl aise lsead gc-ar lui the bit. WVlien tise aniura begans to,
kicks, a basîton is presses! to iring auto opera-tion lise elcsnciay. itiicis. it is
said. %viti speedity stol) suchs aagetou. isusina su

An aasucreiiig Ipear wsas masil by 't' R. Roseburgis iB. A., lecturer an clec-
tricut eatgieerag ai a accent niceausg ao! the Tlor-onto Schsool of Science
Engineering Saciety on "'Conmpensation as an Ai îo Invention." Expýaisa.
tions of niethoods for soltiig telcgrapliic and tceplaone probcaass and ciller
saaista'S on tiiese lsaies sire ais-ci upon. A discuisbion on tise palier
folloscai.

Exciteanent pret-ils in Cate St. Louais, aientr Sontrut.îl. aier tue
elaliais of aise tisa rials cuisanses fait tise cieclite rasslay franchise. A
coaaacîi assceîang titias cattesi receaisi> for aise pairpose o! sigaang a contract
tith Isle Moniretu Street Ra lita> Co.. anid Mar. A. J. <.orrii-ctti. alie osiser
claîrnant, tias sueca tise issuicipaisy for s5oooo for autegei lîrataci of con-
traict. 'bc meeting referred ta broke ails muidî gr.'at confusion. Nrither lthe
Sireet Railiay nor tise Corrit'cau Co. haie yet aise coaiacs, and lise niaîtar
is asi a deaitdock.

las spiite of tise sigorous opposition againai tise Toronto & Ricismond H Il
Street Railway. uhe York towînsisip councal isas passed a by.lawî authorizing
tiae canstrutctions of tise praposeci rouai. 'lie Townshaip Councl isave no
doubt donc irias tiscy decrna to bac sîglît an tise asatter. ard tiseir decision
silI bc ts-eteonicd by tisa peaplc sasosa eoatcernedi. tasho sisowedtsiis approvil
o! tise nes raiiwty ba> grnting ta it a bonus ci $lo.oa>. Tl'ie sa-at is naît
lte pisitd on, anal aai aur next assise i-e isope o gRi'e sorte demais con.
cerning tise railw-ay lascif.

'VE.I.,Ki'Itlsc MIR. Gt.ADiT0NR'itt SIIF.cli.-ln VieW O! tihe selegraphiC
alespaicis of reports of N'tr. <jI.i.lsone's speecs an load.ty es'cning last,
grant ptiparations wcre mîade isy lise postalicllegîsip off'iciais. Extra
Wh'ieassoas «anal "puncisers " we;re fises! Upoas ai te etsral telI'rrph office,
sires wveac adisd tuatit tse tlrancipit circuits of tise kingdons. anîd ses'erut

to%% ns nos atorsn.sly lisditrect conneclion sanS L.ondon seere put siseougis.
l'bc ain Hast Coast loue of tise Postai lTeegrps Dep.artanent ctsrryislg

ts-cnty important swires. was subjectei to consisicrble daisiage: nette Hatfaeld
on NIonday nuosning. Soane ivorknicn en'gage! aas cusaing trme alloscit a
hisevy brîics to fait rigisa across the %ires. sinasising alil of tiser as suit
poins. anal liacaking six ware-s.tnd four %%ires intie 150 adiacnt spans. Tise
accidlent oacilrroxl Isciseeti ascIi-c aînd ane o'clock. Tise seeaion.ît calgineer.
2sir. t\îrkinsasit tits ai \Vetwyn .ît tise tinte. ans! reecîs'ta intismationa af tIse
dus.istert a liait. lie droi'eai once to Hasfseld. a d stance of l0 mrites.
saking sa-sal liiualne mian ad somenccssary stores ''icy n'ii'ed on aie
sec-ne of tue bre.îkdown tc z:So, got thrc of lthe s-irs titrough bY 3'-15. andl
aise %hiole 20 sc again %%orking lîy 4.io. TMois %vas Sisarp sarks' tint
entbles! thcistiîe ta casry ici sisare af tise set> liseav irafic «rtuses tisai cveaî
ing by tise sitroduction a! tise Honse Rule IMItI. Tisrcc-qtarters of ta
msillion wa-rts %%ete senu oui on MIond.iy cering frant aise Central Tclegruaph
Office: tisis is a vt-ay isigis figure. bulit isas been, exceeded on ti or isec
oce-asions.- Tale Fe-riseian.
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SCALE FORMERS.
The following is a list or substances inost cornmlonly found ii

nataîral waters: Carbonate of Mime, carbonate of nagnesia,
suiphate of ligne, Silica.

'l'le abot'e substances, Mien prescaît in qtiantity, reaulily formi
Sc-lce, thlighi it îîill bc nogted tîtat sainle of titean by decomi-
position t'cry diftciti in incrustation: Cliloridtes of sodiumi,
Potassiuma, Calciumnt4 agnesiin, potassium; nitrates or sodiuml,
Calcium, and anlagnesaumii.

Carbonate of finie is nmost abuind.înt in nature, andi k found
in neariy ail natuiral wvaters, eitiier in traces or in (quantity.
Carbonate of line itself is soluble ant water only ta the extent of
two or tlirce grains lier gallon, ami this soiubility rapidly de-
creases as the teinpeatuttre riscs ; btît %wlîen tire water also con-
tains carbonic acici in solution, tire solubility of the ligne sait is
enorniously increascd, andi us miuclt as 85 grains lier gallon nay
bc dlissolvett. The bicarbonate of Iiime thus produced consti-
tistes the conteipoary lt.îrdness af svatcr, sa cailed, because oi,
boiling, tire carbonic acid is expclled and the Carbonate of limne
is cleposiaed. I lence a %valtr of tItis cl:ass Cali be îiartially sort-
ened by boiling. Thie l)aecrnltiation of tire carbonate of liane
commiences at a tetnplerature of a5o' Fahir.; andi is comlete
accordinl- ta M. Couste, al a teiperaturc of 29e~ Falhr.-tat
is, nt a workintg prcssaie of about 6albs. whiere tdtere as little Sîia-
phate of liane; tire incrustation resulting front tire latter sait itlay
be reduced ta, a miiinium by the jiadicinuis use of the biow off
cocks, as thte Carbonate or limie f:ails as a SoA slucige, wlîiclî re-
mains SoA for a considerable periad, and i ay, therefore, be
blowni out. Many of tire carbonate of liane scales a:rc î>ratuccd
by eanptyiiîg tIhe boler ithilst the pl.ates andi brick î%%Tar are Itot,
and tihe SAt slrtdge is tîsus backced on tise 1 lates.-Itilusru'.

SPARKS.
Stelps are tseing taken to provide Kingstoni witt an clectric ralaay.

A char ter lias been granted ta tire B'aa.î.I. C.. Teleplaune Ca.
A new cleetric lanip) lias been invented Isy »%Ir. W. Grant. Embro, Ont.
C.îpt. T. G. Crîîg ias askca lfor a fr.anchîise of tic Kingston sarcts for

an clecctrie r.aiway.
Nlesîrs. S. Taylor & Sans, Nierraiton, Ont., have instalitrd a lîglitîng plant

in their svaalen nuit.
l'lie Gencr.îl Elrxtric Ca. lias been graited a franchise for ara clcaric strert

i-ailuvay in Pleterbara.
''iec business of niaking arc lanîps for incandescent crcuits is getiiîg ta

be a big ane in ttire tUnited Siates.
'The Davenpart Street Railway Ca. arc asking for ai franchise ta cxtenai

their tracks front West T1oronto Juiictioa ta, Swansea.
l'he capital stock af the Cliatudicre Eectric Light ami1 Poueu Lanîpany

(limiteai) lias beena increaseai fronat $Soo.ooo ta $r.oao.ooo.
MIrs. Collins lias lx-en gratîteit s6.ooo danmage's against tire H4amîilton

Street Railuvay Ca. for tire killing of lier husband by a trolley car.

'lhle ncw Electric Street Railway Ca. nt B3rantford watt gave tiglit tickets
for 25 cents, front 6.1a Ia 8.30 a. tIi.. 12 noon ta 1 P. mn. anad 5.30 t0 7 P. 'uî.

An electric railway is ta riaig between Hanilton, Gririshyan Bmîlleaiiisvjlle.
A canîpaiy has beeni fornica and arrangenments made for caiiinincing
operations.

Mr. Chartre 'Mosely is the new wvatcr andi ceciric light engineer ta the
N'oral Toronto Council. 'Thi lait enginrer. NIr. Witford Phillips. has goune
ta Niagara.

The clectrical exhibition at the Crystal Palice. Englanai, wvas not a finan.
cial success, tire total inconnu bting $45.000t lcss than front the exhibition
the previaus year.

Thr. Mel Tephone Ca. has been graa'aed n exclusive franchise at
Chatham for ftve years in consideratian of a grant of $oS a ycir ta glai
town, ta bc 11taken out in trade."

A Frcnchman bas succceded. it is said, in proilucing antr excellent dIriving
belt by parchmcnting tlîe leathcr instead of tanning at. The belis have
greater durabiliiy andI do not stretcli.

A lively conaroversy lias heecn coing an betwcen tlîe lialifax couneil and
ias strcca railway avcr the i'enioval of the snaw. The carnpanry slioaelleiI it
off tht tracks and tht city stsoveîled it on again.

'Tire Berlin & %Vatertaa Strect Rnitway have abtaineai permission ta change
their prescrnt systerît of rîînning their cars to that of the trolley,
anîl the plant will bc shortly in course of ereca ion.

%Ir. H. A. Evcreat. vice.presidcnt of the Montrent Strca Railway Ca..
will probatay take tie presidcncy of a consalidaaed railway Company in
Cleveland. Ohio. with a capital stock of $8.000.000.

A large number of liamitonians are protesting against the speed the
trolleys ron on James St. North. It is said the vibration was so great that
the plaster tell off the ceilings in hanses along the strcet.

It aîay souritî lilte Atiterican litinr. but stl il as n facet tuit thicra' s ai
petisialier of tire Uited Stages Goveriiiitt itha as bkm recviag isiittvi
dollar% a atinitî for dcafntrs3, anîl nt tie eatae tinte tlrt!w a salitry of $i.8ao
as year for aaaetinig a1 telephlione.

It as proposeai ta huili liti ecmrie ruialway front (;.îttalîrougl P'restoni.
Fregiit ni Blîîin ta Wr'aterlaa). 'l'lie \Vamterla<î catit>' Electaac
Railw.iy Co. lias ticn f'rniicd ta curry otît tire work. %%atta a capital of
$430.000. dividel aita 4.,soa shaics of $zoo.

'l' M\onral Sitreet Ralwaîy a7atsiipx aiy [rave ormîrreil 2,% len% vars froari
Bielleville. Ona., ta bic deliv&red oas May 24. 'l'îlie colipany have ia ii;îew
clectric cars iîow rîînîîaag. andi tliey expett Iu hu.e 4aa cei ic tiris raîaiaîîg
in tire stricts of montarent wialin tva lars.

li-on. G %V. Ross, Milnisier of LctilLarlin. lias iskvrd tire Northi 1 oratt
Cotancil ta sîiîiîly V ilper Utitiaalm college wiha electrie lîglat fronti theîcr worlcs.
'l'lie cncut tleeiîlet a r1ecena neetlilg tai asccrwtlin ltowv uitîcl liglia is le-
qîtîreil anai tire prob.able cost rtf cliagîîî a le enige andîî baller.

Jantes 1'. 1D.mwes andi John 'lorrauice. of \loittre.il. aaia otih'rs îmsk for an.
corporation as tire Aaîîoîîî.aae Tcieploie nai Electrie toaaiîsaii' of Caaiamla.
Witlicbail office ai1 lâontreai. nuit power ta nu.-iîa.cttirî'. riperate aand ùcnîl
ani teleplione inistrumitents anîd clectrnca.l aaîilaiices alîroîîgloia Canada.

1o11g dtistanîce telî'îîlîoîîîîîg lias calrdl aita ehistenlce a clais; of operator'.
wlio aire valtiable liy reasoit ofale tlearness anal sha.rirntss waali nlaich itliey
cani îîraiioailce wvarîs wlile spavakiig rapidly. Il t his lso iteveloeI4 (lie
faca aliat ate French language as beltles aîllaett ta Ille piarposes of the, tele.
îîliaii tliaa tire Englisa.

.,Nlr. Mcltriîl. of Northi 'Toronto. lias sa'rvccd notice af actionti ipoit tire
coaaîy solicitor ta rrstrln tlle Sletropliaa R.ialna-y frot ruîîaîaaîg on Vonge
strea. andit aIl otiber railways raaîîîîîng elsewliere enipancretl hîy as Y'ork
caîîaîay fraiuchise. 'l'hie poina r.iised as aliat only local aiunicip.îlitirs have
aile nglit ta gr.ait sîcît franchise.e

Ait interii aajîancaaan. uti tahe trial 0f acaîon, laits heen grattdt .agaînsa
ire 'Town of l'art Artîtar on niuioii of te TIowni of Fort WVilli:ami. Itrelena.
ing tîti froant pratecuing tu cuanstumît a strect raailway ulpan .aiy of aile
streetb in the Latter touin. minless tire saie lx' <dane ta the satisfactiont af
Willianm Nurdoek, tlie touin crngineer.

l>EaSFOIArKi Ilitirs.-Art enigialeer lias bcen inqiiiriaig af uis ta, tie
valne cf belas pcrforateîl wath licites. 'l'lie argumaient of tire dealer as. thai
the air 'is Ici omît ilirotigh these haies fruti unaier atle beits. and beiiig alitas
excmidedi. tîîaspîerac tpressure nmust lie excluîtcd nd Ille pressure of tire
iiiosplicre upan the pulley illilîli ta securu a turnier grap witliaut furaher

aighaening. Thtis as on ahi' supposition that air as carrci guider tire kIlt an
the rush of tire hu on tire paille>'. 'his engincer dloes not %virit ta pay for
perfauraeai belts if they do flot (Io wvlat is clainied fo. theit. anal yea lit
wanas ail the adliesioit hie can gea wi'h tilîc icst tîglitening. %Vc naoatot be.
lieve aliat atnîospheric pressure lias anytlîiîîg ta dIo wiala the driviaîg ait îcîts.
and hias na para in causing thrent ta auîliere ta a pulley. wlîealer p)Crfor.tted
or asot, Il hias been fabond tlat at ligh specd belts (Io nat adhere so avell tai
pailleys asat a sIawerspteed, antihs lias been clair'teml ta be due ta ahe'air get-
ring hetaveen the belt anal te pulley -.t tîte liigh spect nai ~Ircventing css
adhesion front aiosplîeric pressuare. Il cani bie quate clearly demntistitecl
that tire centrifugai farce of the amoue r.rpidly aîiviaig belt counteracas ta,
sarie degree tire adheiion of tire heui anmi caises il tait ta, adlîc sa £'riily.
This î!, tire cause of tItis peiliariay. not tire taking 0f air imttîer tire kItl.-
Bostopi Journal of C'omntrie.

Nir. A. T1. Snmith. mtantager of the Bell 'Ielepaone Cai-ip.any's Lxclt.tnge,
at Kinigston, rctatly read a fIper on «I ightning Rads, tîteir Usefuîncîss
and liow ta Canstraîci *'lem." In answer ta tire quetion. wlaat is a good~
lighitning rod? NIr. Smîithî said: Coîîper beiîîg tîte hesa canductor of
cectricay it foltaws talît a protectar construcaedl of tîlat niectai as siaperior
ta aaîy knain ilevice. *l'hie aden laghtrîîng ruai as 'cortipoeai of straîtîlca
copîk'r avire. aitakiiîg a calile of about %i ta %, inches art diaaitrer. Tlhis
caible as fasteneai sectirely ta tîte rîcîge nta suie %valls of the baiîlding by
stiples driven alîroîîgh the %ioou muork,. It as a nuisame ta ansualte a laght.
riing tait froat the buildling: on thue commtary. aIl misses of nietal. sucli as
valleys. cave troughis, mectallic cormices. &c.. shaould be cannetcteai %villa at.
The lit sîtohld projeet ahave tire roof or liighcst part af tire buîldling. or an
ogter worets the hueight Gf thetoit stuld bea-,r a certain proportion ta the
site of thue building. 'l'lie lower endi of uhe rod slaculît ti carricai Ilosn int
the earth tirait il fuets perntanently îlarap or wct gratina. svhcrc i slîoîld
hea ttacheai ia fairly large anetal plate. or if gasar water pilpesmti avail.
abîle tire rod sîtoanlît ho Cnnectert witlî iîrnt .îrd farnaily solderut. %Viai
suca a trd tille fuir may bc hait of lighanîng destroying your propcriy. hua
copper is cx;îensive and a very gaod suiantte aîîay bec foundt an iran,
especiaîly if gaîvanrizea.

I"'our.fifalis of thme engines naw W- ig usea ian the world litre burn cai.
structemi during the last 23 ye.irs.

If ever a shop lianî is caîlcai rpon ta splice a waven btIt, hie itîtt he lire.
pared ta, do a pretty gaod job wîîlî the needie and iaai siys dilr journial
of Commier'ae. and havel aIllte aime hc may aslt for ai bis ilisposaI, as cadi
separate warp thrcad mîust be bounait togcterr rope-spieai fashsion. anti ao
twa thrcad endis must camte: sîdc by sie, as îa would dcsaroy aime ('yen tlîîck-
ncss of the splace -andl wherc twa or mobre ply kIts asre ta be unîrrai. caial
ply can bic liandcul an sangle.ply style, brenaaing joints as an sptîcaîg ropes
with the sanie numbier of saraîtas. ahcn work an a flexible cerntic of sorie
kinti ta bind the liabers andi keep tuient from working upon cach otîter.
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OIL VERSUS AIR AS AN INSULATING MIEDIUM.

As Clic re-,ult of a series of experimients, MNr. J. IL Williams, in
a commnunicaîtion to tChe Amecricnn I nstitute or Flectrical lni
lîcers fisîds: i. Tliat air, evenl whl it lias a1 lîumidity of 8o per
cent., is infintîtly supetior toi oit for insulating conductors carry.
ing lîîgl tenbion cuirents. 2. Tliat pîure paraffn is far superior
to oit, boit) for însulatîing cctiîductors and prevenîîng :.le escape
of thîe cirrent across Clic surfaîce Of glass. 3. Tliat ais lîaving a
liuiity or go lier cent., is superior to prîfhî as an insulating

miejm.4. 'Ihat ol w:il îlot prec'ent leakage or Clic current
across Clic btirratce of glass. 5. Tlîat wheniever ol covers Che
surface or liaril rubber, evens wlieni Che latter is p.îraffined, it
clestroys thîe lîigl surface insulation of thîe îîaratfined liard iub-
ber , Chiat is, Chîe lot% surface insulation or thîe oil lias becai substi
tuted ror thîe liiglier ourfaice insulation of Clic liard rubber, wlien
uscd bLire anîd t1cai, ut lien coucied otî î>ataffin. 'llie mi. ter
alsro shows tlîat iliere ib but little dilicrence in the speci ic resist-
ence of differcrnt L-inds of vegetable fibre wlîen Chie fibre is dlean
and abiolutcly dry. 'llit resibtance of sucli fibre is Iligli as long
as it remiains in tlîs condlition. Blut i is ;îhnîost impossible to
keep it so. ht may bc a iliatter of surprise to niany to learîî
tlîat cotton wliiclî lias becin dricd, and wliiel, tlierefore, possesses
goo(l nsîailting pIsoperties, loses the.,e properties in less Chîat to
ninutes if exj)osed to a danip atinospliere. l1arafrined wnood is
very apt toi bc or littîe usbe in a short lisier for uno matter wîîat
kinîl of soft înîoos inaierial is î:îraflined b'.'allowing it to absorb
thi nmcltcd w.ax, ririe wax rarely liardens ils a1 solid fornu, but
usually contain% niVcrous siniial spaces, andI tliese spaces ab-
sorb iiîohstîîrc b>' c;îpillarr .îitraction. II is fur ihis very reason
tlîat a diclectric wliich is roried of fibre saturatcd wvitî paraffin

soon loses its high insulation wlicn exposed to the air. The
microscope wvill dcionstrate the presence of these minute air
spaccs. _____________

RAILWAY TELEPHONY.
Mr. C. A. 1laînincln, superintendent of Clic Boston, Remcr

Bcach & Lp in Raîlroad, in) a recent paper publishied il% (lie
A'ad1rotd Gazelle, calls attention o thec grnwing tcndcncy amiong
railivays to tlic use of tlic telcplîone in place or Che tclcgraph in
the transmnission of train ordcrs ;and lie urges its %vidcr adop-
for thec purpose. Withins the past year or two, tlic enhire tce-
plione service of his road lins been changed to copper nmetallic
circuit, tising long distance tiansmitters with suflicient battcry
povcr to allow a clozen or more instruments to bc placcd on a
single circuit :individual calls being distinguished, by long and
short rings aîs in Moise code. Care lias been taken to neutra
lize induction, and Clic line is round to bc pcrrectly quiet day and
nighit. 'l'lie %writcr is or the opinion that tlîcre is no reason why
the teleplione, if proper precautions arc taken, is not prereérable
to the telegraph for this class of work. Trle rule lias been for
the sender of aî message to write it down as lie talks and have
the rcciver wvrite down wvliat lie hecars, repeating Che mnessage
.a-s .a chîeck. As an instance of wvorking or thîe systeni, INr.
Hlanmmond states that lie lias on ile 2,500 train orders in wîiich
ticte is not a single error.

___I I
Lake Girard Mine

STEAW PUNIPS
SINGLEý A NDI>LL.

LT ~ETI~, Plunger Pumps for Heavy Duties.

NORTHEY MFC. Co.
<LimIIrED)

I c
M I

LAKE GIRARD) SYSTEM 0F MINES.
- Nellie and Blanche Mines. - The Horseshoe Mine.

CONTROLLING 2.500 ACRES CH-OICEST MICA LAND.

'llie LARGEST 17SERS l iliIle United Sies are amiong Our 1EARZLIE.STl CUSTOMERS, and cans tcstify to the
excellence or Our illaterial as '.veii as to otir IiROMNENSS 0F )ELIVERY.

AIl M.\ICA SIIIlED1 EXIRESS, and sales made at PRICES INCLUI)ING ALI. CHARGES TO I>OINI- 0F
I)ESTII NATI ON.

Wliy bu)- ilirougli MII)L)EMEN andI pay COM.MISSION, wîîen you cars DEAI. D*IRECTr W'ITH THE MINES, and
receive your IMICA AT I'S HANI)S?

%We aie pieparcd CO SUPIX the requirenents or SMAU. L'SERS, on azîvantageous ternis, looking toi the FUTURE
GROizo\'Tri of :lirir ýusiNE.is.

Our PRESENT STrOCK 0F MICA actually mmcrid EXCEEDS 30o TONS, and ibis, ton, AFTER A YEAR'S
srEAI,>Y OPERATIO.NS.

AI.. iE AV'AILAU!IE, and wve iil ehhcr cul Co size or ini rouigli split slieets,, with edges trimaniied or untrimnied, as
ina'. bc dcesitcd. WVc wvilI dît discs or segments of circles w.hen rcquired.

Scudt u5 t SAM I'IE &>I-')1R ne only ask a faîir trial , onme me rccci%.e that, wce are not arraid of holding your busii-
niess. Adcîress al communications to

DON C. WATTERS,

CANADIAN SLP-CrR'CAL, Nmws Aprit, 1893
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T'he i1lilechasse Trelepioîse Ca. lias been isicarprtei.
Tlentiers nire lsosîg nsked for iiglitiisg l.iishîîigtoîs, Ont., b>' ce'ctîicity.

Ait incandtescent eleetrie lili plant is iseing lnsititil nt Mitchll, Ont.
'Tbe r.sîeîxyers ai tise tawnusip ai Etoiticoke hase graîtedti tu"''oroito

tutti Miitshco cicctric ralua>' n bonus oi $îo.aoa.
A ciepttathoti fruits Orillia visitevi 'Torottto Jutaction roccisti> for the pur

pose of iaspectittg tise clcoîrie liglit plant. lsaving 'in view tise Itsrcisaseof
plant.

Tise Hligli L.ovei lîritige Ca. bave ben giron tue privilege of stiplihtg
clectrîc power ilraugliaut (jr.ntiian townshiip, ans alse the rîglît ta bissîîs
an ciecrie rîsiiuusy.

Mr. G. Foîbes. ai Engianîl. consultinz enigineer far tIse Cistaraci Con.
struiction Ca., blas stateti tisai sures conveyîng paumer sisouiti ho iuîtet on-
tiergiauid if possible.

Etecttie ligi ai Sttsittes Faits is very citcap ta
tise consumer. He can humri nine î6.c.andllc
power liRbis asil niglit for $t2 lier year. Titis is
an accestint oi tiscre txing two rivai i'lectric liglit
conipanies in the tawîs.

Thse BI ellepiîone Ca. lias becn piveis-an ex.
clutbive rîght. on paytng sî.aca a1 Year. ta stîpply
London, ont., with a tepitane service. and tise
Csinadsan General Elecîne Ca. bas been givon n
franchise .sî the saisne place for incandiescent
liglittng.
ilWhite etsgaged ai icir avocatian attse cornerIoa Vange aind Richmoîsnd strects. Toronto. two
surveyors sucre tîtrava vioientiy ta the grassati b>
consing in contact wiith a gas pipe wiic a ho.
cone chzîrgeci sslth currnt front tise strct rail.
way conspaly's %vires.

NIr. Dingmats. gerberai manager of tseTaronta
andi Scaîbora' Eieetric Raila>'. lias askeîi tise
East Toronto cotmncil for a righît aifsm> ta bc

granteti ta lus conspany on thse miain strecîs for
thse cieciric c-ar service. If this is arrangedti he
fine would bc ln *,ctivu aperation by July ist
next.

TIhe Mantreai Street Raiisray Ca. a re about ta
bisildti heir new pawer bouse. whici uvili hc cont-
ploiod. is expoctei, bynexi f.tll. Alirgc ains.
ber oi new ca-rs have been ordercd front Belleville.
anti t is statoti tisat sithi twa ycars tise cant.
pan>' will have four hundreti cars ruîsning ia
Montrent.

'Tie 'Toronto anti Richsmond illh1 Electric Rail-
way Ca. have beea informoti. through 'Mr. Tr.
Casweii ai the city soisciiar's office. Toronta, tisai
thcy cabnai rua their cars wihin tisat city. He
lias aise wrhtten, askhng tise Toronto andi Scar-
bora Eieetric Raiiway Company for plans anti
details ofilthsir proposer! routcsafl'ecting Toronto.

Ai a receaintreetng of the sharehaiders ai tise
Kingston Ught. lient antil lever Ca. the iollew'
ing officers ansi 'irectars store nppa:ntcd: - r.
R. T. W.iketti presideat; Mr. R. Kent, vice-
president: - Ir. B. W. Faiger. msanager: Messrs.
1'. A. I3îock. J. S. Z\uekieston. WV. Nicklc. W.
McRosslc anti F. A. Foiger. jr.. directors. A

diheidenti af5 pier' cent. sens declareti on the cont.
parny's capital stock.

An Englisis synidicale witb 1beatiquaricrs ai
Mantreai lias a bill belote irliaiisrni ta scetire

pawcr ta bu>' up and -amnigaiate ail tise electrie
lîgisi. ns stoli as gas coînparbies in Canada. '1he
ira.nsfer afIhib contrailing intertsts la tise Oiawa
Gas Comnpany andi the Oittawa Elecîric (arc)
Light Comspany ta tise syndirate bans aircady

taken pince, tise traný.iction involving tise ex.
change of$o.o in0,0 ha niaie. 'rbecapital stock
of thc two consparnics togctber amotints ta about
$65a.aoo. and tise ncwconscrs bave purchaseti
front the bottiers about $Soa.ooa ai stock in order
ta bave a cantroiliîig interest. TiseOttana .Elec.
trie L.tgbt Canmpany aire possesscd af valuable
privileges. anti own tiscir awa setter power. bc.

sitirs a niagaîficent plant. at tise Chatîdîcre.
Aasong tisose who bave figssred prominenti>' In
ibis tirai sic finti Scator Ciensaw. Col. Aila
tilmaur. NIr. R. Blackburn anti Mr. S. Howcii.
lie Ottawa Gas Co. are ta boiti thtir annuai

nmeeting titis mntni when prabaib> Somte further
details swill cotaie ta ligisI.

'hlt 'oranto Incandescent ight Co.. trill nppiy for n speci.si Act freins
titi Onta~rio i.ogzislattîre citsponrrîng thiscn ta coîsîruet nut operate a Street
r.îiin.y in *l'orotito .iniailier iiiiinlcipslitjrs in the Coitnty of V'ork.

i t is îsroposti ta join Arizona., i'ortst, Sitiiroy an adjoiiing pliaces b>'
mtien a an tii cctnric islway. lI lic lino wili cover a ditancet~ of32.1 ,îile, sîth
sttios at cionnîît iistrrvals. I ciegnipli andi tcieplia iles wras.ll bc coin.
structeti alang the route. If Uic places lî.tr'resîod wvîll grant the requirti
bon'Us Of $75.000. i is sMid the file trîli bu put into operntion inside af fotir
11%antits. attugis not aettsl cosspay yet exisis.

rThe (siutanGriserai Electrir Co. is îiiakitsg îsreparations 'or starting.
business i Londion. 1i'Lss liave bton preparcd for a psower lir 'ise ta bc
trectegi an 'issasse athu Lilsrst strecis. 'llie power botuse syill li b. x 130,
and will havre frotnt i.o ta 1.2o0 bitose paner boilcrs and nr igliss. l'li
total cost of estaisitg it,' plant stili bc about ioa coo and te sîrc. over

wichitt 15 iniended a fiii rst ta extenti ise nires %%*Ill ttc sitit a b adins of
halr n mile fretin tite power hau5e.

.Pack a descn Lampa
MANUFACTURE!) BY THE

PACKARD LAMP GO., ITD.
96 to 100 King Street,

e- MONTREAL-ý-

Special
Pulleys

e e

e e e e
'nacle ini ail sizes.
froni 3î" motor pulicys to 15~f (lrivilg puillys,

MRON CENTRES AN~D WOOD RIMS, AND ALL WOOD.
Our pulleys .ire uscd in aI large stations iii Canada.

NDI FOR1 CATALOGUE,

00011 WOO SPLIT PULLEY COB
83 KINO STREE~T WEST,

E0 :TORONTO.

& Sons
Hydraulle and Mechanicai

Engîncers.
Sole .lIanufaclurers int Canada #j

The 48eW AMeriCan" TUrbine
(a'olh ,rlandau hori:-ontai)

wisich is thc ver> Ibst kinti of
Va.ter Whrei for <iriving ciectric

macbinery by w.sier power.
Speciai attention Riven ta the

a'rrangemelnt anti production o'f
Stiperior bzears. sharsing. &c., for

1,ItreStationts.
ý;O1.i' ACKNTS7 F'OR

Fruen's Wh l

Gavr Weect

Wm. Kennedy
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j As thse rec,'nt lire .t L,.-keririd. Ont.. thse L..'ke.
fieldl llrelric' J .-ght Co, %tit;iincit .i lo f $3000o
on tinsuail ptolsrrty.

NIr. W. S. Anrrmsv; bls ,'r. lu% connetion
s.ith uIl Cêuin.sinn <i.i ';nrl Ehircît lCt o. *iî. . a

,lectctl>oro. andî i% .îtoîît ta slith îe linenge.
ient na large e'iîçtnc liglil concrrn mn lletinsyl

loiir cîtmzrns of uIl toscnl of Stonquagr'r.
Anilîrrsttasrg. thave tîcs'r grattieti Ille reglît of may
for a,, rtrcl'îe stret rnilwiy to lIe Inuit nti liti
pilacei

'flue ttinagrr of tIse WVîntîtîeg Stiret ltnîlw.iv
Co. îIms leen i nveîtng aneoci sysuiîîi of
ilîolivC Iumt tuiilrîîî.îig) (ie Vî'lIiî litsnI tlîr Latu,
ut elitit sciietîs', i.kîing miscuul es iait

ncers.sri.

*1 lie (utirllpîî (is ( o. lirtiî ils annual meectting
ccnily. MIr. tuîtirie. tie îun.silent. îîrcstrlîtg.

ilie liniunrss uf the .otiîîsiny .% f.tîri> atisf.îtory
nît n diviîlenî of çb uer cent. lfor thec voir lt.s

ben i.1sid. tln cüntîf'tot mali tlîcîr cls'ctric
wt5#kl ulie dîrectors rte ling rig xeda n rew t.ooa
lîglît icantdescnt ilyn.nitto. *I'ley liit'i ilso
orttrred a tiosser trnîsiniîsmon qiî,eî.

'lhe Auier i aglit Conipny csf.Mltre.îi is lîkciy
ta liemmtte cxtlnct. 'lle' prttiohc'rs rît tlic cons.
liaty finit iîîey ca.iiî kes'p ilieir.agrct'tsîeti mii
tîle alinretiltlcîrt a% thîcre is no cnttrict %%-iti Dr.

,Aller. oft Viciteî'swt' for il hifcen >'esrs %tupply of
Ille aecret Itîtrî front wlîcl n bisrllint lighî mi s to
lie oitiîtîiî. .sunda.î it tini ont> tIn puî > red froei

hii, the bumessa ls ni n st.-ndstilî. 'Thi conî*
imatsy u ns -,tnrtcd % atsla wîint of hlf .1 tîîitîîsîî
dollars.

TORONTO ELEOTRICAL WYORKS
Alan nac~'wè iny Becti ci a,)s and .Kn g iinec>s.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors.
Dealers in Electrical Books.

35 Adeliie Strecet \Vest. - TORONTO.

G.C.ROBB CHIEFENGINEER
A.FRASER SEC.TRES. HEAD OFFICE TORONTO

THE "CLARK" WIREn
I li qse<rgritta< tJiP> r s eire leI< i,

In aelie fri h Inspector of îLe llosioii l'ire Unrcrtvriters Union, lie %tates. -'A sirotighly rel:îbleand îlesir.îble WVire in evcry respect."

'lhe IuLbler ite iisi nbul3aing otir wiresi and cab!cs i% eipeciaiiy- rhemkatiy rteparcd, and is guaranied go be water.proo, and will îîot deletioate. oxiîlze or crack. and
«il, Iemaln flexiblIe in extreme coin ucatlier and %S fot a«fected by tirat. The insolation is pirotecied front mch.laicaI injiîry b>' one or nmore braids, nnd the wliole iiked
.uih i.k à l'aient q.. ,snound, and spetial etra finish, eshirs le li,% noi adopied for &il otir soià wircs as an extra weatlnerptcof protection. and asso pre'eînting chaing
and atîrason. wlîch il, matte. acid, andi tui a lseq great extent rireprcof 0ur innilattan wiil Prove durabt e when a1 iller, fait W'e itre; ated to furnisiî Single %Vircs
of ail gauget and diaincter of insulatioîî for Terrapb and Electric f.gnt ront stock. Cibles made t0 order. Mle zre now PrePated in (utnish or Clark Watte with a white
fîIih (or ceiliir Oral sctk as meti a% or standatd cotor.

Clark Joint Oum shouid bc %sied for inakiniz waterproorfjoints. l'hic ii p~ut up in tiaif pound boxes, in strips about one foot long and C8s'e.eihh inch nsîde, and
when wrapped about a joit and vretsed tirant)- it makes a toiid maxi For rallway and Motor use. wc niake ail sites of strrnded ar.d flexible wîîh Clark insulaion.

We RU arantee oaUr Insulatlon wharever used, Aertai, Underground. or Submnarlne, andour net pricts are as low, if not lower
thannyoheîÇirs'clsa tisu~te '..'ie. ,eshalh be pleased to mait Casito:îies witlî teriîisand discount% for quantitict.

TRMDE MfilRK. ]EASTERN ]ELECTRIC CABLE CO.,
GIl to 65' lainlishre Street,

IIENRV A. CI ARK, Treaturer anrd Cen'l.Manager.
Ili(IERE il EUSTIS, i'resident and Electrician.

IF yaou have any pipes or boilers uncovered, you are
A ostng on saine at the rate of So cents cvery ye.aî on

cach square foot of suîrface cexposed. Ily hlaving tbcem Cov-
Ceild wîth aur .filicrfil 11'0ol Sectiolnîul CVerbîgy

- yotî %cili S ve 85/:' of ibis loss. The saving titus effectcd
* in fuel %vill in one ycar more than pay the cost of covcr-

1tg gh c we s t1a eîc ta Iast as5 long as tlîc pipes.
Our covcring is the bcst fuel saver on the mnarket.

?sl>Nr.Aî A<>~TCANADIAN MINERAL WOOL COe Ltd.,
OB>O. i. COWRN.

Rooni 23. 2o4 Si. I.im 's trtns 122 Bay~ Street, Toroetto.

YIJLCANIZED FIBRE c0u IESTAB11ZlISXIE]D 187:3.

SOLE MANUFACTURERS 0F BARD VIJLCANIZED FIBRE
Zîn Sheets, Tilbew, RofIs, Sticksli and( slpccial sluip)es to or(lee. Golor, i, 1? laclc aïed Gve y.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATINC MATERIAL 0F THE WGRLD.
FaGtoru: WILMINGTON, DEL. OffiOF,: 14 DEY 8T., NEW YORK
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& cloo Fro HillO.111 Patent Frictioni Pulleys
o0

S TE 13 USES Bt'
Destrl,,g flan servicres af COM11ICTENT EN.

GINEBIes of ni:,, cla»4, caDi obtaf,î
aobov, <iteget ettimd relin!le

trien, *y applyitng ta

CANADIAN AE AdCIATIDN
STATIONARY ENCINEERS.

A. E. EDKtNS. Preident, care Bolier Inspec.
tion & insurance Co., To'ronto.

JAS. Roi weu-soN. Sccrcîary Moncteai Branch.
1420 Mignonne Strcet, Monireai.

___ ___ ___ ___ ANDODUT OFF OOUPLINCS
Intcrested in nny brndi of the Hardwaîre For Elcîric Light Stations and ail purposes tvherc iniermittent powcer is required.ýýVrouZht. Cast Steel or Spun Metil Trides. _____________
hie will find

"The Hardware Merohant"
acts like a right bower, and kteps you postedM
ontait business changes and stems of note. litsM I L R ] OS & o

THE J. B. MeLEAN CO., Ltd.,<S.cortaMl, Bs.&Ithl)

Puiihe zo Front Street East. Trnoeki. T OTOOT.Iic:1YkSrB, MONTREAL, QUE.
- ESTABLISHED 186>.

The Canadian Locomotive lu*TE

and Engine Co., Lt. .... HAZLETON
B1lERIÈ

e.. Kingrston, Ontario, -

-- MANUFACTURERS 0F -- - The

Locomotive, Marine...Hndst
and Stationary Engines

ARMINCTON &~ 8/MS' H/CH SPEED.- ENGINE
FOR E LECT.RIC LIGHT PLA N2, ETC. lomia

Bolier.

'Me Canadian Locomotive & Engine Co.. Linited, of Kingston. Ontario. have the exclusive liccnse i"CYCLE" CAS ENGINE
for building our lmprovedl Patent H-igh% Speed Engine for the Dominion of Canada, and are fur- lIPULSE EVERY REVOLUTION without
nibhed bY us with drawings of our iatest irnprovcnicnts 1 a sepainte pumpi. NO SIDE.

PROVIDENCE. R. I., Nov. 18Lh. 1889. (Signcd) ARM[NGTON & SIMS. Descriptive Catalogues of the above on applicaion.
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TH E GARLOCK PACKING COMPANY
NIANUFACTURERS OF

Gku'iock's Pajtenjt Steatîll, lVater and Arnillonlia

I*AI RS ~Corner Catharino and Robecca Streets,
U.iudurùrsz and>lunb'g Fia nge iPacking aixtn.Ot-

and EnjuCùier' Sapplies a Uo. n.a-m
Et.AsTic Rtr.. Out tIý.cking is in use in over vOoo Lngine Rooms in Çaidi. WTIic for atalogue~ and Retecs

LONDON MZACHINE TOOL 00.,
LOmnDo , - ONTýA]RI[o

M~achinist & Brass Finishers' Tools
L A. MURRISON, with A. R. WILLIAMS, Genoral Agents, TORON TO. ONT.

It is no longer necessary to import Carbon Points.

lTHE PETERBOROIJCH CARBON AND PORCELAIN CO.
...crin furnlsh them equal to any In the worid, as they are ....

CARBON POINTS for ail Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,
and «Il I;Ipàilm or leorelnl,, j.r Vlrrtritirel an.d 11arurivre litirjv.

475.THE J. O. MCLAREN BELTIt4G 00. MOIiTREAL

TE DOMINION LEATHER B3OARD CO1Y,
MIAN'1FACTURERS 0F

Lietherv Bo01ardl aimi Stiffeier-S fo>r ]Boo«ts 1%xIdC Shoes

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

PROP'RIETORS 'SAULT AU RECOILE-T PAP)ER MILLS, rnakCi.)&ROOFING. SHEATHINC,

PIcaese mecntion ilit EîicTu I Ews whclin corrcsponding with advcrtisers.

The Peuberthy . . .

. . . Automatie Injector is the Standard.
BEWJIRE OFI 1iMITATiONvS! ntRE 'LO OTLE1R.O in use In hundreds of electrical power plants

.... In the United States and Canada ....

sreffl for Gircillar ~ NBITY ILET R C
am reLi.t. P N ET Y IJC O O

Factoiy at Windsor, Ont. Office: DETROIT, 910H.


