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Original Discovery In Toronto, Canada, of the Incandescent Electrie Llght.
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THE UNITED ELEGTRIO 00., LIMITED
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W. A. Johnson Electrlc Co'y. Toronto Elecfric Motor Co,, Llmlted. Thonipsan Eloctrlc Co.
We manufacture a complete line of Electric Light and Power Apparatus. We are

prepared to contract for complete installation
Head Office M

134 Kinig Ste, W., TORONTO, ONT.
Current
Completely

Registered

No
Current

Lost

Entire
Revenue

Secured

No
Friction

ABSOLUTELY ACCU RATE
Froni Less than 5 c.p. to Full Capacity
Guaranteed for Three Years

ENTERSOR \VIFV MFTER.

Air Tight

Moisture
Proof

Dust Proof

Inseet Proot

Magnetie

Suspension

No Wear

Stanley Instrument Company
GREAT BARRINGION, MIASS., U S. A.

For Sale in Canadla Exclusively by .

THE ROYAL ELEOTRIO COU
MONTREAL, QUE. TORONTO, ONT.



ORtIAADIAti ELECTRICAL N13WZ Febrtry, :goo

ROBERT A. ROSSt E. E.
Meati.e Cana-làài .1
lio., Awleim..'l lni.t. I* i

CA ,U .a ,a m i f n r a l l 'Pl f l ic C.. ,CONSULTINO ENCINEER
a pecaie & i n-i.J.a.n

17 ST. JOHN STREET - 1111NTRIAL

J. I1IEX, GULVEIRWELL
Electrical and Bo 6

Hydraulle o h
éComercial Engineer

Laie i.1 ,,bdge T..n.anicentral Orit.do for

Y.ean.ty with mu.' (.cn-ral FIt.ciç Co.

6 King St. We8t ('2'sà) TORONTO

EDWfiRD 8LfiDE
Eectrical Contractor

and Enginer .......

mmm..J87 St. John Street, QUEBEC

WitLLfi Ai. TURY
ELEOTRIOfiL
EMOIMBER ..

Designer of Electrical Machlnery
andc Apparatus.

127 King St. B., HARMILTON, ONT.

Roderlck J. Parke
CONSULTINC ELICTRICAL ENCINEER

cetral Station Lrigtmmg
Long Pituaîwe Ki«latital P.%. e traaa

Central StatoniMaj~ma.
Patimate :J'acificaiioae Reçonsitrctiona

3i0 T@m.», Buiding, - TORONTrO CANADA

C. B. SRREDRICK
or-ufatie d IKRIR00O, QUE.

Ilt 01510 Ictdical
Monitring Initrmmcnt anmd

X-Ray Outiste.

LicsvJO of the Whitney
* Eloctiuca iattuinent 0Coi-

pamy's Patents lt Caliada.
Patn.nue l!eim l4dt..its

«-Ait 1 "c il a iriat--N

V. l &IP,îim r, PrMdm.I. 13* l OI Cts sud,S..îyTa>u.

MON4TRBfib, GfMNIfiDf

Electrie Llght Line Wire
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Cables for Aerial andi Underground Use.

V. S. 1FActory . AMBRICAN ELECTRIC-AL Wt3RKS. Providcnce, R. 1.
New Y'ork Stoe: IV. J. WVATSON<, Agent, 26 Cortlar.dt Street.~

Chiceago Store: F. E. DoiNosiLu, Agent, 241 Madlison Street.

2Manuf.acturers w~ili find it Io their advantage to use tire colummîns or thoe

ELECTRICAL Natws in i aking amînousfcnonts.

The MIJMFOIRD IMPRIOVW~ BOIL.EI
il taulit wibh Shet Steci Cawe or for Brick Caiig. as desiWi. XI là&& ami lrîemnI
Fi reI.o, W ater Circultsione similar to a 'Water Tube Boiter, large beaiing surfa=e
aind special aragmnsf.s prevnting and rmoing sale.

Robb Engineering Co., Limaited, Amherst N.S.

scion tific Aille#ic<u, Oct. 14, 1899.
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r TheN'Cor ick 111 deveiop more power frorn a given quantlty of water thanThcsc statentient arc bascd on tests miade in the Holyoke Tcsting Flurni, wiîcrc thc &N'Corrnick
Turbine rccorded over So per ccnt. of efliciency--somc of the larger sizes ovcr 85 per cent.

uTHE M'CORMIOK TURBINE
blANIVCtviRKt> IIV-.

S. MORGAN SMITH CO., York, Pa., U.S.A.
Noru. -Tlerc iii no water.power plant, unless linder VMr ' tîgl bead, who4e powor cantiot bc itlcrca-acd witlu the ame

quaniity of water by usung McCORMICK TURBIINES.

LI ------------- ----------------------

.J.U8T-PUILISNED...

CANADM AN s
HAND-BOOK
0F a

STEAM
AND

ELECTRICITY

13v

WIVLuAÀ
Tiio3imoN.

170 Pages-Illustrated
In Strong Cloth Blndlng

The preparatory chaptn are deffted toa aSà
exp1xn&tiiýn ofthe foundation ptindptes of =themalcs,
a Icn.w1edg. or whlc la absolutely esUnliàl ta the
tudy of Eloctikity and Engiifflng. In the auccced.

ins chapter the student is led by gtadul stages ta à
more cemlete acquainuance with thete subjecu and is
e<luipped with lcnwled; sufIcieaî to enable hlmn ta
puroue bis researches go aoy furtber catent.

Prieo - W0 cents.

The C. H. MORTIMER PUBLISHINO CO.
of Toronto, Llmited

publishars,
TORONTO - CANADA

Crocker Improved Turbine
la ONoriatael Settlug. wltU. Quarter Tura Elbew.

Wliero thoe nature of
* tVie location wvillper-

mit its use this type
bas muany advantageB.
It is vcry suitable for
direct connaction to

* dynamos, and many
are in operation in
this class or service.

Notic how Complote and tompact, this arrangement is, and how uily it
may bo inatalled. Can yen uaoé anythiog of titis kind?1 Your inquirids will

S cove prompt attention.

Water Powers examnilid and Reports moide.
catimates SuAbuitti fer Complot* Ktqulpmemla.

The JENCKES MACHINE CO.,
Lansdowne St, Sherbrooke, Que.

111case mention the ELECTRICAL Niaws when corresponding witu advertisers.

ISEND TOI
The Goldie & lWoOulloch o., Limitedi

Gmit, out.

FOR TWO CATALOOS ON ENGINES
(ideai and Wheelock.) These will be Sent Free.

There are liundreds of these Engines ail over Canada to-day ziving
good satisfaction in both large and smail plants. Specially suited for
Electric Lighting and Electric Railway Power.

'.WE ALSO >IARE IGAS AND GASrLI>NZ !!NGINES, SOILERS, PI'iPS, WVATER WIIEELS. WOLF GvRATORS, FLOtIR >IILL

PULVSiING%, IIANG1tRS, GRARI2NG, FRICTION4 CLUTCII rULLEVS, ETC., SAFES, VAULTS AND VAI'LT D4XIRS.

-~ -

Febntjry, igS
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BATTERIES
We Stock h-eavily ail Standard
and1 can fill ail orders promptly

Sole Aent for.--.

GORDON, L'fiW
fiND

IMPROVED 8fiM8ON
Bi9TTERI E8

We strongly recomcnd

CORDON BATTERIES
for Fire Alarm, Telegraph, Electric Signal,
Electric Mlotors, Gas Engines and ail places

where a Closed Circuit Battery is required.

AND BE-LLS
Batteries and Belis,

IRON BO0X 1BEL6L8

WOOD BOX B3ELLS

F. 1IRON F RM ME GONO8

Irnproved SAMSON

Batteries are the Best of

Ail Open Circuit Batteries.

Pittsburg Transformers, Imperial Lamps,
Motors, Dynamos, Wires, Sookets, Switches,
Shades, Receptacles, Flex Cord, Insulators,
Cleats, Cutouts, Vetter Current Taps, and al
general Electrical Supplies ....

John Forma.,n
70$ and 710 Craig Street - LIONTILI$

GAZIADIAti EllECTIRICAit ti]3WS February, igoo

708 and 710 CraLit=» StreEDt



MONEYI MONEYII MONEYIII
Plenty of It in Quebec

A Great Chance For Wiremen!
A PREMIUM OF $o.5o for every Lamp installed on

THE FLAT RATE SYSTEM
PAID) AT OUR OFFICE to Contractors on presentation of our lighting contract
duly signed and the work passed by our Inspector.

(Sec Clause 5 and foot note ini Rukes Gavaning Wirernen Bclow) ..

RULES COVERNINO WIREMEN
NOTE.--lt la the, Intention of this Company '0lu ti best light posible, and

if the rutus which are tabula ted below appear tIo be rlgl i la ot bec use ah Con*
panydiratac ihan $n'sny aeueriig toward ang con tracter. if its in.

speaoronoice ihoeruls utmply because the 4=mn wanta to Sel It uatom-
era get satisfaction which they wovld flot do unlesa te wirng la of th. hiqiiest order.

(i)- The Company rcserves the right ta refuse to accept any new installation unless
the wos k fins beca done strictiy in accordancc wi(lî the existing rules of the Fire
Underwriters' Associatie . for this class of wvork.

(a).-The Company rcscrvcs the right ta refuse ta make connection to an installation
where the Voltage drop is greater than ane volt nt any lamp wvhcn the maximum
number of lamps are burning.

(.1.)-This Company will furnishi the flrst installation of lamps in ail cases and iii the
case of Mleter Rate consumners, burnt out lamps 'viii be exchanged for newv ones
at the Company's office. If the lamps are purchased elsewhcre they must yield
an ciiciency of flot less than anc Candie Power for each 3.1 watts energy ex-
pended, and they must bc of a mnake whicli is satisfactory ta the Company.

(4 )-No charge wili bc made for service connections and no meter rent wili be charged.

(5) -For cadli lamp on ail new installations con nccted to this Company's service mains,
the foilowing prcmiumis wvill be paid ta tue contractor having brought the signed
contract ta the Company's office and having donc the work

FLAT RATE SysTF.%. -- ýa cts. for eacli Iamp instalied.
METER RATE SYSTE.-Io cts. for enchi lamp of 16 C. P. or its equivalent instalied.

Such payments ta be made ta the contractor when the proper application, duly
fillcd aut and signed, bas beca presented, and the Company's inspector is satis-
fied that thc installation bas bcen donc in accordance with the above nules.

(6) -An opal or cqually good rcfiector or shade shall bc furnished for each Iamp on ail
ncw installations.

(7) -No connection will be made for less than two iamps, and noa meter wiil bc fur-
nishied for Iess than ten lamps.

NOTE. -"Ail New Installations in Clause No. 5. insane only for places wAlch
were not alreadg wlrod. No commission wilî be paid for extra liqhts. or ltihte
changed ovor to this Company firom other oxisting comnpanies.

Pending thte Completian or Inspection of Installations a receipt will bc given for ail signed Cantracts; biought
ta the Cornpaiy's Office, on presentation of which, and if the work has been accepted, the Commission wiil be
paid to the bearer.

Jacques Cartier Water
Power Comp.,-any

CA14ADIAti ElliSGTRICAli t4BWbFebruary, igoo



SPRAGUE ELEOTRIO C0.
]NEW YrOlK

INT01MO CONI1' If
New Price

CANADIAN SALES AGENTS

JACK

Iron Armoured, Brass Armoured, Unarmoured,
Flexible Steel, for Direct or Alternlating Currents

List NO. 70 is now rendy. Write us for it.

&ROBERTSON
-« mwnTRAL

THE BEST IS NONE TOO GOOD
SYRACUSE BABBITT BEATS THEM ALL

nhe Iargest Macliinery Builrs in Canada and UJnited States use our Babbitt Metal.
Is this not sufficient proof of its superiority over other anti-friction metals?
If the Iargest tîsers «ire satisfied with our Babbitt Metal, wvhy shoulci it not suit you ?
%Vc can furnish you with numlbers of testimonials.

Import.rs and Dealers lnI IG TIN, ANTIMONY,
INGOT COPPER, ALUMINUN,

NICKEL, BISMUTH,IRON andSTEEL SCRAP.

Eanufacturers orIBABBITT METALS,
SOLDER, TYPE METALS, I
COLUMBIA PHOSPHOR TIN
and ALL WRITE METALS

Sura§uso SMflcI wVorkst; wiVlfllÎ 5trcck Molitroal
80111R [[[0 ifATR PURINGINO SYT

JQIIN(~CD(JA lu GaOdoflidn Iron WOrkh, MONTREtWt QUE$

g

Northey Gas o
Gasoline Engine

Supplies a smooth running, continuous, casfy-con-
trolied form of power, essential to the operating of
clecttical machinery. It is extremely simple in con-
struction aud so easily run tliat it requires no attention
for hours at a time. Its handiness and convenience
make itspccially useful in the case of lsolated Plants,

suchi as that in a gentleman's residence or small town.
Sena for laformltion.

HORTHEY M. 00., LIMlrU OOT11 utt lot Nazi Work."

CANADIAN BIIBCTIRICAIt NEWS Februitry, igoo
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The Incandescent Electric Light
DATA SHOWING ITs ORIGINAL DiscovERY IN ToRONTO, CANADA.

PATENT ANTE-DATES THE PATENT 0F
TH-E AMERICAN INVENTOR.

Some intcresting itistorical data lins rccently been
placed nt our disposai and is hcrewith prcsented to rend-
ers of Tute ELECTRIAî~L Nuivs, relative to the original
dicover* or the principle oi the electrik light. ht will
interest our readiers to Iearn that this discovery appears
te have been made in Toronto, Canada, and patentcd

*iii Canada and the United States prior to te time wlien
ja patent wvas grantcd to Mr. T. A. Edison. It is quite

as interesting to know that the patent for flic Canadian
discovery wvas purchased by Mr. Edison in New York

*City' at the time wvhen he wvns inaking his original investi-
gations and before lie obtaitied bis patent.

To Henry N'Voodàwàrd, a medical student, and Matthiew
Evans, a hotel keeper, ofToronto,

for 4efirst icovry of the prin.
ciple of the incandescent electric
light. They wcre ncighbors
and frequently experimented to-
gether with a large Srnead bat-
tery and indutction coul, of which
Woodward wvas the possessor.

WVhite seated at dusk one even-
ing wvatching the buzzer of the
induction coul, file liglit of the
spark et the contact post drew
their attention. Evans wvas the
first to notice it, and drawing
out bis wvatch exclaimed, 1 Look
at the light from that spark! b

%Vhy you can see the finie .4,-
1My !' said Woodward, 1 it one

.could only confine that in a globe D \~î~ e~

of some sort, what an invention
we wvould have ! It wvould revolutionize the

world !"

From this beginning, in the carly part of 1873, WVood-

ward and Evans worked te perfect the idea, andi on

August 3rd, 1874, wcre granteti a Canadian patent.

The rnethod of exploiting the discovery is set forth

in the accompanying agreement by the original

pronioters :

DR. WOODWARDYS
MR. T. A. EDISON, AND IS PURCHASED 13Y

"Wiercas ilte %aid 1iieîry Woodward havitg ittve,îtcd a ncw
and intprveil tteîthod of obiaii:tig Iight by meîns of eier.

tricily, antd ilavistg rccived acivatwces
and olier i%sistaticc (romi Ilte samd
ollier psarties liect oflte first part,
ngrecd to gratit, convey, transrfer and
a.,sign to ecci of theta a1 otte.foirîit
sitare of interest it (lite said inventlin
and in icîters patent titerefor when-
ever.ani whcrever obtained.

, Antd whcre.is te %.tidi partie% of
Itle first ixtrt being desirous ci raising
a furiie. sui of one thouisand dollars
for lte purpose of obtaining letters
patent fromn Washtington and of mak-
ing certain exipcriimcnt., agrccd to and
did b>' the instrument Itercin recited
grant, transfer, convcv and a..sign
seven thsirtyfftl paris or %harcs it Ille
said invention and in icîters patent
îtcerefor wiaencver and whcrcver oh-.
tained to Ilte foilowimtg parties to wil
Ritpert 3.iearse Wells, W. J. Gibson,
G'eorge Triittble, E. ifleimrod, Me%ietirs
&Ncbîtirr.ty and FuIiir, Fmmna Ilepicr

VIONFF~R ARC .~t' and M. Sheppard, ail of Ilte said city
of Toronto, J. E. O'Rcity of Ile

cily of Hiamilton, and A. M. Suthecrland of lte towt of Blarrie.
IlAnd wvltercas tite said instrument is in the words and figttres

following, tit is 10 say............ .................. ...
IlWitercas Dr. Woodward bas invented a n.ew and im1>roved

mstod of obtaining ligit by elcîricity, and ha%. obîaincd ietlcrs
patent foi the said Dominion of Canada, and has made applica.
tioti for letters; paient 10 tue patent officen aI WaNsitstotn.

IlAnd whercas Mfatiew Evans, James Sa -in Nlc.%urr.ty, and
Thonmas Richard Fuller htave each macle advt ces t0 lthe s.dd Dr.
WVoodvard for te purp<'se of assing fitlm in carrying oît lte
sait! inventtion, a:td are le. ci> equally interesledl with itim lhecn.

Vol.. X. No. 2



CANADPSj4 BEICTRICRh, NZ4WS l'elirsarv. mot

,,%ait % fiieq.Iil t -à di'i'ioiv.1 tir&î vq"at l.îr titi' uliriî%ic tIf jrti

a -jrlll)t ali- 'tutti Ii't t 'rý Il ien'tt ir.îni ~~ttg and. titfo tIlle l'ir-

(i i'tî' *if fi i ix t 'tg 0'î. t, Sirt iut .il cxlirî ît.'î sfl-I %vi fi antd tria N' il[ I lie'
it a'î .ii. . pi or if' a lichtetir .%iai' i ia' irio.,rnd titilla.11

Autd %vliiia ther' % tii ait Mti,îivîj Muts ~i tîrray asJ
Faillira; lia.î ' .îgi i'îl% ti i im>it ait(iiiri iii t lur'r bnt î'rî''ct 'it tlle

ltanîî'î plartlv iî'tiii l tîiew s t i iti -iffli partq « ir 'tItari'. la it
thlai stari pýirtiî" ntak îîg tihe -t ii tiewv ntrli aitce ti $I. ooo. %hall

fat%, i iold srîeti tirtiltti (i p.trt- o r %itttri's t Ive'iià r'ach-let ttîw 'i).

%tt rotter oir touîiriîu ior il ljte, ail itîtr'. ti tri lise' vti't tirty'ftfîit'r

oif the. l1%tttI't(iti ragt ai o rirdtrig tui tit, cia iîîti tii ltq 'ttit'tt-rip'-

lio ti rtr totiiumtiiti.

- iî Am itta tiiv i.trties lî'ritn lîtrt'lîy agrec ti thei arranige.

«The' s.îid I Ieirv %Vi'tdtwnti, Martitli'w I'rîs aitue- Saurait
NicîIttrr.tv faitli inîa't Ritclard Frllerr. ai ti i' tf lise itti

r&t1hiiriesliilliitg- ti t'ar'l rit thln ifs liatil t.tr p itririt r titS ,
trtti%lr'r andi %ait tri Ille aitîer parite-iesIîrî'tna sit'tiVt ilirty-ri'tit
iitttr%t ani te li' aid paitentt tir inve'int iot piro rtia nttting't titii

andr ti itairi cîtier piarielît ivi'i'i ngrre Ici pay to ise tii',alti Wood-i

îtuarii Esans81, M-urr,tv and Fuller, foîr Itle purpo-i" abruti niea-

littiet!. tIti nitltt% %.el rtlitlt'ft their respetive aniets. Andi
tlic sait! Wtodward. rvans. liuî'Mnisrr.y atnt Fuller igree Io litse
Iti' "aId! ttiîtcy î'xcii'tuseiy for tle iti ilespres altovc nientiottcd in

giroiîurittg tl .itiaI ler', piaient frontî W~ashtinton. andi for
tiakittg tite -. titi r'xperitiueats or trals. If istu indnur'tood tiaat so

44o1ti as Itle Sai sîtbîîriifiOttt r Saltadte, til theiwiturtii's *.retti
nre (pari tlwfltt% in tit'nut piet tir intventionî, and! thai titeir
atl'esti illerritt arc as Aluov' %'et forch.

-(l i tsftrthler utitJerstitl Otît le Granintc cicctrieni mîachtitne

putrdiMiner fi> atît iîttporte'n front Piarin bi tite sait! Nlclurr.ty and
Fuller. %httll, tai tlic event tif titi' utiitate failtri' tif titi %naid 'in-
veuttiiia, lie tite ect-u,.iver lirti(erty of titi sait! McMNtrray «and!

1Ftiit'r. btuf ia Iti' es-Caf of %ucce'i' if beer'otus flie rrouii'y of Itle
luartîîcn.ltip iercb>- î'reaîe i'n payassenf lf$s3o0.%io.

if is fttrtitir uttderstood andi agree! b>' atîd brtween tite pa'rtites
liîrrlti chat 11r. NV-.otuliward sht it once' îroci'ed to W~asiigton for
titi urllt,%%e oflirîcring thtesait] leiterb 1iarttt,and tuia. titi' said ex-
lieniictits antri als %hall bi procet %vitlla contiauoit.il inîmiedi-

utteis' afler Ilis retlirnt. Aniti flle ait! W~oodwa'rdrl Evanq, INc-
MNurrav andt Fuller promtise and! agrec wiflî titi otiter ptarfte% lîcreto
dais tite '-aid Wor.tpirdliait imtnediativ afier the %tidi Si,oooi

%hlall in tae berti stîb',cribed, proced f0 Washiington. tad Nhall, if
li,%tle. pirîcrr the' mnid lif:,r puaient. and %liait irnnediately.

attn'r lits rt'turn. 1 iron'ed cois t intotîsI3 for a persod ofihre niîls
%vilaf his Itid rit!crîtttenus or trial%, mind expennients or triais beautg
mîade %vitl the' %cw tif juracticail' prosiig iltaai a't lfity eectric

litgits c~ati lit, .. iîewn froîin tite 'id muachine ai iie -anie fianet.
-AndttIi' i tic frtier agrc that the -saki s.utt of Si,ooo Shahl

i' "utlicocnf for ithe Ipurpses aftirtesait!.
'I'tated «af Ttbronst, titi fourtettî nIai ef Ma>', oui' thtoîsautt

rtgit iîundred at! eivouity rive«.

",.\nt! uvîeras flie sait! ititumet as excutet! b> ail parties

-And wliterea% flise withu, offtii said oe thorisanti dollar.% has
lucen îiroîicrly expeid&-d.

tlildit iiierraté if 'ciîtig tlcqiratilî tri r.-ii' a ftirthr %i'n tif mtitiîy
11% îvas' tif adtlttitî.îl 'ts 'rsiptioi foîr tit'uîe roi tif takitig tit

i.'ltetru paien't ni %%*asýitlittiit. tise is.ruic's Iierî'tr tir clic srtidi
piari lime agri'r'i, tasrintirtrtî tif re'rr'îî tig a famrilier iitt'r'%t

uif Ille 'aid iliii î i and in the Iettr fiatenît ibeu r'ir sîIieievt'r
tstit wiiirt-e'set r''ti' taicla fit strlîati- fî titi Illprliem! lr'relin tif
lifît'ic-r' part a Clarifti'r stin of ftiritlitî-'t- îtoii.îr

"Niw tlui.; itiiinr'tî t ir ttîî''rrtit liait, ici îîîn4de',atlits oiill %titi i

.'t ri.ttîal 'titîrjtitt u t. t' iiitig'r ii '. etIii tif Ill' pia ntî'svtth
first part, litse ri'tctii whiercr ireti scî iktnWtdti iti' 'tid

ttnitgt andi grant tc titi piartie-& litîrrtî tif titi srtiitil pa.rt iîî'jr
atnd eacl tiîf iltî'ar t'xt'î-tîrs, arltiiittrttir-i nd a-rsigtîs rei.(t''
tiS'r'I5 ttret' ilirt V-ift lt. rtotr pa.ri s tr ih(e said inventiont andî
h'tters4 patent ifi addtititot tii titile i:r' tir ptart% gratiteti anti
ai''tigticti h%. iti' %aif ret'mted i't rtiiîteti.

-Andtî îçii'n.a'î if l i i'rt'l'. sîgreî'n hui a11Illte parties4 (ttrefti Ilti
lIie %hart-s, part-. tir ittîiret"t tf ail nltIti l r ain pîartites ifi titi utuid

imtion an ti lt the lr' ers paitet fiturefir %îrite'îer atri iritere'
c'Sir Itle "atte tîtay lic %''îei hall li a-4 foihrîws, It'esinmil iiettry
ý riiitiisarJ %hali have' owti iii ntsiit ie i enittiedn tii dx tirty.

tirth it;r" tir part-4 tii el le iu.'thiti' l w ît vlq1,sniii 'titt iîîrý 'ftit
(tr"itir (tarti ; titse stin Jantes Surii Mlçiirrét'o iii e 'c'ti lry

Çitilt 'tttart tir pa:rft% ;fli sait! Titomtît Richiartd Futller fto sevena
itirl-hihta %htares or 1parts . andt Ilte sait! Rutpert NMcr'e Weil.
W. J. Gil'toii, Gteorgc 'rhnibit', E. I iiriiJ, A. NI. Suthierlandr.
Eintia IteItiar, M. Sitepiartit anti J. E. 0' Reiliy î'acil (o mtie îtirfy.
Gmfth %Icrtti r ptari, ail of the sutid (iartit's lîcitg joint iait sseteraI
iîwtîieru atit flot taritier, antd for th iti' ii% tif fiactre efféceitttiily
SVi'%utg titlo %aid shlari. s. part% car itifiere"t' in titi xsr.ril parties
ettiienti tieretri. Iti' 'niî iHentry W~ooîdward lieireliv, iii i'onsitlir'

ait tfirlie pri'niistus, grantr, trai'fcir' anda l'tg utito Iti' tiif
Nitattiiw Evaîn, atnd ft Itl' said jatetîs S.îiiriii Nlc.Nliitrrav', anîd ici

Itle %aii IlThotmas Richtardl Fulle'r. ecd tir thtîî iictr nuit Cachi tif
iteir exettitîr,-i, :ittt'frtr, and atlgtr scvvi' laiyIf

toua n' tir part if lt itse sait1 iti'n ttiot, andt iii flhe let fers liai ent
itn'refor. anJ tu caci tof tite 'oliotvittg piartieus, naiîteiy, Rup~ert

.Nie.rsi' WeIis, W. J. Gibsot, George Trinible, E litinid, A. M.
Suthlerland, Ettinta Pî'picr, Mi. Shieltatit antd J. E. O'Reilly ulîcir
atnd ecd of itir exc'titors, atitiiitr.ilor,.4.nnd .'ssigfli ot:i itirfy.

ti'Iil attari' tir piart itercof, andr tIie satii Mttitc Evans, Jamtes
Saitrini McMltrr.y atîd Tîttnias Richtard Fuller joi atit cotuleur iti
titi' 'aid gratf or iransft'r to titi %nid otîter pîartiets «anti ai'knuw

ii'dge t ii sanie tu lic valt! andt bittdinig.
«'.%tîd tite sit! pat fic. of thte secondt ptart liîireby ngrc f0 pay to

titse sait! part ie-; tif tite f'iu-t ptari cadi titse Num of tltirty-fthric (,'t'à.
dollars, titi' rc'i(îf tif flie %.-it! Thtomas Richard Fullecr hcing a
s-aliii dis.clmrge tittrefor.

"Amui Itle -aid piartie's of th flic lt part ngrec Io titse the' said
ttîoncy i'xcti%ivel'y for Iti' purrposc of proc'rriutg thit s 'sue ofietters
ptaan i %aitfittgtott, and! ite said lictry Wtîodir'ard herebj'
agrees afîcr tite i"'r.,e of titse said hetern liaient, fo execuieftotltt
rfter puartes itcrciothr'ir amdeacli offlicir exccttors%,adtininittraitors!

tut a'signç, snicî furiiîcninstrumeutîsatt asntrani.!is for Iti' billr
ant itnoreeffecitialiy coilvoyitig to itheni flicir satd re'spective' stares
tir ittrcsts as nia>' hi rean,iitîluiy rcquired or lnigaliy nccs%;try.*

Ili iiitiiess tîltercot' titi parties lînureto htave iruuutfo %et tltiit
itand% anid afl'txcd ili'ir seals:

CUw1.~c-. .
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fr. A. AI. Suthîerland, one of the signers of Ille above twcn elleY ci<l of tivi liravy iarbia ilqIII ilrtisigi iîjî'Jî a ver$

agreeent, i rcsponsc to the rcqucst of n relative in %froîig cîrrent of clcfricity wnq pat.ietl but tlic wliole tilteir Nii.q

Toronte for information o.î i e subject, wroîc an btlo%ow - i:î~ ', ~ :to %evltI"fokuU lcefr.,î,lienti lia %oceiingtict an apinrntl %e% .i-Mle %va% dcuî
9'4 Caniegie Av.e., EvfOrange, NoI ,4, IlCX*. crcd liv ouî rirai homte, And i lnt lie watilet lielji :uo lolIow lit% i%

NV 11FAf R - -exlîcriliiif nda le lIîtaiîî 11,iitn . 1 rendily joîîîed a unitilîer i
N- :e nie glial sollîelîaîc yoit cai<. flcri. fencuîîlq and oilier-4 Ad agrectl g te iîrinil the quaiî then çtiitit*cc

a docueîînt signet] liv ,n someît yenrs ago %lîowông 4%cIîui coiiec* I t ic suirnicint.
tion mifll clectrie incanidectent liglif, andI wi-%lcq nie Io fell vols Two pîafint% hll lîceai nîlipid ttir inWsîiîfî ni tlic -ani,
wîîat 1 kniuw tif tie ninfler. 1< jq tlîk. Sarnctvhre 11efwcci IM<67 iiiiie for tiitl%t idetleivallî flic .%iie itisig. Osic of flien' w.it Dr.

J. J.

Il. WVOODWARD.
ElAil-TRIC Lî<C51T.

FIG.2

I

4

l'a înted Auig. 2o, 1876.

and 1875, 1 think il was, 1 was% int-odtuced by Mr. T. I. Fuller,
a son Of flic lai c liliop Fuller of \Çingatra, ta a1 medical man
namced Woodward whlo walî deep i,- fli sfudy of clectricity. 1
%va% told ihat f his gentleman had dî%covcred Iwo vcry important
(Act% îînknown to sfudcnts of clcîric science, viz., ithe pos%ihilif y
af dividing illc current, and the tact fluai placing a f lin film af car-
bcun between thc poles in a circuit and eclou'ing flic samie iii a
'.acuum would, by thc incandescncc of the carbon film produîcc a
strong light. 1 recollcf d iliat a ycar or two belte 1 had secti

is. the "U nivcz-sl Exposition- nt Paris a srong liglit shown by M.
Gramme of glial city. which was produccd by an arc formcd bc-

Woodward'4 and the oîîîcr wauu by a RussiR» whoe mille, 1
think, was Li.digati. Dr. Woodward and tluis Rtu%%ian were de-
clarcd in Ilinierfcrencce and lind Ia figlif cadi othlîc& apîulic;t.
lion beltre flc pîaient atîthorities in Wa.îhlitIgttcin. Dr. W'.ooG
ward %voit by provint; priorify of invention. Aller tii% if was6
fbund iliat so mtîch money was rcuîuircdi ani apparently %o little
progres madce lowards complching flic ,oventiosi. tlial aflcr our
first invtcsfmnt, wc dcadcd se put in no miore money unf il wc
could pcrsonally scc flic liglifs, w'hich up Io fuis finme none of u%

finid ever scen but liad taki~ on falli. Thîis displeaseul the in.
vcntor -o mucu tlîat lie 1cRi for Engla.id and for yenr. wc lcncw

4No0.181,0Î.1
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îîoîtliig t hls wlerriîttst. A I*ew yvars a(ter titis 1i noved tu

Nov N'cikittlîî ain flic t inie of lîusinessI Ntlr i itOiOr
tir les.i inimiste red.t(ititsli math lic tuiow Fassionis eiect riditl

'illiia A~. 1.liti, Whlo %.1% at thlat tiste1 CXIpOl iiiigit iiig %vitl t ire
Cleitri li ids mtimiii ~i eîîo Pasu k. N.J. Ili t.tlkitig.att)l
il ui' day. 1 cla llingly sa id «I Wliy Eiuyots arc titictre

1 .sii part (v.itel a liateiàt %eier.tl vrirs ciller tli.îî )-curs or%
ibhoi t Ile .ti tle thIing yenu *l~in lie iaked wha patent 1 re-

ferred ski and 1 l loit i, lie reiîîarkcisig - 0, i kiîow tsa t piatent,

il t% ti)tOi Tued d 'irext day ue t 'Mr. Edsisi' ts ii. wvlioliî 1
kiewv ' % vel,. as<eî suit lîev qîu-.-li 1 wuld taise, for nmv daimn

Ii UIle WVoodwaîrd Vi'.tesit, anîd ilsat dal- 1 mild ilttu titis getitlinati,
whlî in tur mi nade os or tlic, liauers to M r. lCio T itlis i%. ail.

Vout; truly,
Sgdl A. 'M.SîîEmAu.

UNITED) STATES I'ATLYT 01IE

lirInry ofudade Toronto. Ontario, Citada, .A'oignor,
Mesmtie .%%%mgiititeists, Tu Rupert 4Neatr-e Well, Thiionas

Richard l*ulcrr, auîd 1Ertîcst liiirodo ,t'anie ptlae, and
Clm.urles 11. Wooudw.ard, of I.itiday. Casiada.

Sleccalitc.tisi ftiig pa;ri t Letters l'a-ictlt NO. 184 ()83 clated
Ag isti, ix7ti appicatain liled Jassy. 4, 18;ý;.

Tc.. Ai.,. Wîs» 10 T MS OEt

Bc it knoitiîi Iliat 1. 1 Ieiîv Woodîward, tif tlic city of Toronto,
cumty of York. Ill the llpies imce of' Ofitarie, caiad., lise, iiiteiît-

rd îîcwv and Usctul itînproseictîts iii Ille art or liroceNs of obtaimting
.tiii al liglît h> riîeato u &i t tr. l and I do licrl (letlatre
thait Ilie toilosig. ta kcî in t oiîîictionîv %itît thle draw.imtgs wsiici

itcOniîsy and terni ltrt of itli specifleation, us a ccrilioi ot
in musîîstion %tificient teb es.able tlioe %killed in Rite art to lîrac.

lice il.

Ili hIl Ihst Place. I use a ga1s Cigiiîe or ailier suitable moutive
piower. for Ille )uirl>ose t roiatîg a niagncto-eiectric mnacine.c

.gî a ucli a velticity s %itli erate clctric.ity suificint tulîa
ceriîî pires of carbon licreînatior dcsti . flilc inagiieto-
electiie mîachiine siiuuld be of sitfbciciit power fur îi~pr o fu
licatmîg tic carbon tu a %talc tf iicandecencce. A picce ut car-
flots id ,uitable i isu k crapdct and %Iiii)ed until litted f'or the pur.

iptie . ue pute à% hitenj attaclied iciilie tuof Illhe carbon, and tie
tIiler te Ille bottiil ilieor, bs' %uiatable elooctrodes. I i% ilicit
csiiloed li a globe oir tller eno. utier of glass oir otlier :uit-
atie nmatcrial. 1 lie air i4 %fir existct hiou Urites.d globe or

seslaller si iras îc licer.~ aI> caled as the endjs, asuJ Ille
gl i s <lien filieJ v.ith a' rarclicd ga.Ns Iis %iti îlot unire clic-iii.

cails' sitît the cautioni svlien li. Eleci rit'iiv N iîtow %upplicd, and
ini %Ilcictit îuatlvs su limal lige ca.I hlou wiltiiîi Ille s osscl tn a
%talc oh Thaîcscc. 1le rarefied ga% îrsiis niroduccd
siov. Ibeonus lifiiuîeus. :îid coiî Iles i liglîl lerchiJciîî
ed as - woodwardas clectrie laglit.-

Tlis arranigemnîct andlîocs wifl gise a liglît t aiy rctliircdl
iiiteiiîv. and iiore k. liract:call.y, nuo huit te tlo îîmlir ot
lights tuait m.ay tc obtiid Iroin une nîagmicîo.electric macinue.

luCitîmuae rnasii drav.ings. tige satitie letîcr. of refercuice
indicale Uic sainer pîxrt iii ail tlle view. saii aiso in lii %sicifi.

cation.
i:ir ik aln Cicatioiî or front *.iesv ofa îîice ot carbe-r, and

i% niarkzed B. [I i% %uppu'cdt 1.1 tic %craped aud !.Jiaped until suit-
able l'or tîic rcqusired litiritle.

iguîre usi al%%% an clesation oir frout sicv ofta plicce of carbon
'ailh ste elordaE.E. allached :icreto trading îonnd front ilie
1%0%118%r and negatîse -iflc Illte battcrv. une bring attacicd at
île tor and the oliiera.t tIi' utunitif' Ille carbon.

Fig. ý, i% a sectional elesattion, sluossing a globe niarkedi A. but
wlîici ma t't' a sCssei oftan- tiliier sta2ble furni. The lireiprcd
c.trlsn. iB. i.. aisei %liuv.ii tircii willi hIe sl'orcsaid elicoc
E atta. lues! threto% ; shossing alisl a tuibe C. -. illi an .'ir.îighl

It1-u~.ti lie tà%tdiii lis isi tire air lrom sice glober A. and
f'or flic injection t rareliedl gai. tb tlle %ame z .htwinug aisu.

site iiertnctic.tl ,.ealiu t aiti %essei at the end,. (:C. tif te
tubes. and sioia a Ille standa D.

Fig. 4 %% a secionai eiciattoit, hiowing hIe aciap:atioll ot
antoilier terni %it Ae~I.. Tisi% dran : %u on a i.trger %. cale, il,
order to ,.iîow ilie intanner %if .. lting tule ends of i %L sc.ss sshti
îs donc liv bras.. suketa . tuiai ai tlue atp betog marked N, anid
iliat :1u tite bossons Ibcing motrke, 1. . uluuing akis a carbon si
diffrrri in forani Item that in ii ether sessel. aunJ iiavingz Ille two
clc,'1todc% E.E. running le and front Uic pole,% N and 'M.

Fig. % is an elesatioji, sliuwing cite miode ot coiiictiiîg flic
Vs'a lois, liglt %ith fîlict. machine by illeais of tivu truik %vires or
clectrodes 11.11. ruiîining troîn Ilie positive aiîd negativc î,ulcs
M and N of the mîachîine, %vill bîratnchcs b, b, &C., tlicretrotnî, tu

ecd liglit.
Fig. 0 is aise agi elcvatiuîi, sliuwiig anotlier ntilîhod uf conie-

tfiig flic liglîts sçitl tire miachiîne, caci liglît li;vittg i distinct %vire
b, ruguissaitg Io Cci poe M~ N (iftîige nIltelitle or (ual îry. llading
tliu described iiiy invsenttin. i claini A carbosi B, iii cotubin-
atlin witli a lasîp or ollier suitable Acc, A fillcd witlî rarclued

gas, tire prerly .. t noe clinically cuîîîbiîîiig wsitlî
flic caruuio .vites) l a state of inicandescecec, igi coiîiîctiuiî witi file
d,'cribed arrangemnîit a nd odto consicion o uthe ceetrodcs

E.E. witlî fle carbon, ail as siiuwn anid !,et fotsl.
I ItiNas WOODiIWARD),

Wilstesscos (Wt.saAi FITdit,

'l'ie Iirst incandescent lamtp was constructeci at Mor-
rison 1s Brass Foundry, Adelaide St. WVest, Toronto, and
wsva a very crude affair. kt consistcd of a water gaugc

glass with a piece af carbon files] by hand and drilled at
eachi end for the electrodes and hcrmeticaliy sealed ait
both ends, having a petcock at anc end with a brass tube
to exhaust tise air. Woodivard made tise mistake of
filling thse tube or globe of titis lasu wvith nitrogen alter
liaving cxhausted tise air. If, as Prafessor Elihu Thom-
son lias said, lie had stopped when he had tise tube ex-
haîusted, he would have [lad thse honor of being thse in-
veutor of tise incandescent light as used for commercial
purposes.

Six af tisese primary lamnps %yere made up and con-
nected iii series. Evans was accustomed to tell af tise
excitensent whicis attended the watcising of these lamps
corsig to incandescence. To use his own words,

«Tisere ivere ltir or five of us sitting arouind a large
table, Woodward at thse isead. The six lamps were
strung in series tram twao supports on tise table. Wood-
wvard closed tise switch and gradually svc sasv thse carbon
became first red and gradualiy lightcr and lighter in
colu.r until it beaned forth in its beautiful Iight. This was
thse most exciting manment in my experience." Evans svas
also accustonied ta express tise opinion tisai the inven-
tor neyer gets tise rcward, af lus labor, and tisat by rigist
ise should have been tise man ta reap tise benefit uo' tis
invention, in tise perfecting af svhich ise isad expended
$2o,000.

As tise result of his experiments, WVoodward ecided
tisat a nsuch stronger battery would be rcquired to obtain
tise desired eflect, and in company with Evans he w~ent
ta New Vork City ta sec what they cauild obtain in the
shape ai a stranger machine. Finding tisat sucis a ma-
chine could nat be obtained in New York, Woodwvard
svas dispatched ta Paris to obtain, if passible, from M.
Gramme a machine that would do tise work. He svas
absent four months and succeeded in purchasing a ma-
chine tram Gramme which ise sisipped ta Toronto by sail-
ing vessel. Tise arrivai in Torontoaftiis machine gave
risc to mstci excitemient among the electrisal fraternity
af that day. The machine staod about four feet Iligh
and cas* ;a One tifsinlilar capacity could be bofgist
ta-day forS.

The machine w~as fir':t tested an tise promises ofa
hardware company ozi King St. West, near the Gtsrncy
Foutndrv Camip.ny's pr,.s1ises. Periss.-ionw~as abtinedf
ta couple thec machine on to a line sisaft which wvas pro
pelled hy a 6o Il. p. cngine, but an atiaching a single
light fi% the dynamo thse enginc was immediatciy shut
down or tise belts thrown off. Finally fie machine was
made ta run ssîcccsslully a single arc lamp whicis, as
abave statcd, wvas of very crude construction and was

rébritary, iWo(,ANADIAN ELIECTRICALi NEWS
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controlied by hand feed- The machine was supposed ta
have a caipacitystiflicient to ope rate 5o incandescen t liglits.
The singie iamip, backcd by a rcflector, gave out such a
strong liglit that Evans doclared that the street car
horses stopped opposite the building i which it wvas,
while people from the stirrotinding neigliborhood ran
over ta the factory, thinking it wvas on lire. The ma~chine,
howev'er, wanild neyer run more thian onc liglit at a time.
This first arc iamp %vas invented by WVoodward also,
and is said t ý have been manufactured by a inachitlist
nnimed Nesbitt. Woodward and Evans were the subject
of much public ridicule, being f requently calied ''1cranks. "
Aiter the invention liad becn thus far testcd, outside
capital wvas obtt'lined, and a company fornied for the sup-
piy of incandescent and ciectric liits to the city and
private individuals. ht k interesting to note from INr.
Sutherland's letter that sonie of the original stockhold-
ers put money into the enterprise before having ever
seen the light, and that wvhers they declinied to put up
more money on the same conditions, Woodward becamie
mnch dispieased and left for Europe.

Dr. Woodward is said ta be nowv residing in London,
Eng., wvhile Mr. Evans, wvho was his partner, and whose
portrait accompanies this article, died in Toronto last
year.e

We are indcbted for much of the above data to Mr. J.
J.Wright, manager of the Toronto Electric Liglt Co.,

and MNr. Patriarche, of the Electrical Maintenance Coin-
pany, Toronto, who sometime ago purchased the orig-
inal of the agreement printed above, and other documents
relating ta the subject.

QUESTIONS AND ANSWERS.
Subscriber wvrites: Wiii you kindiy answer the foliaw-

ing questions in the next issue of TiiE ELLEcTRiCAL NEws:
i. XVhat is the situation af Shawvenegan Falls, wvhere

the new pobwer plant is to be located.
2. Where did the name of « ' Buis-bar " originate, and

why is this tcrm used ? 1 have noticed that English
electrical papers term it - Ominbus-bar."

3. What length and size of wire wvould be rcquired
for winding a curling long heater for 1 14 voit circuit?

ASWERZ. - . The St. Maurice river, as is weli known,
;s one of trie most important northerns tributaries af the
St. Lawrence, emptying inta it Mt Three Rivers, Que.
Seventeen miles froni the mouth of the St. Lawrence is
located Shawenegan Falis, where the water power de-
velopriient hins beeni undertaken. These falis are, there-
fore, about go miles distant froni the city af Quebec and
4, miles from the line of the Gre.at Northern Railway,
wiic the Canadian Pacific Raiiway passes wvithin lent
miles of the falîs. A map shawing the proposed devclop-
ment of the fails appcared in TiuE ELECTRICAL NEws of
Mlarch, i&y>.

2. It is difficult ta say just where the name '< Bus-
bar" ariginated. ht was used in the early days of the
incandescent liglit and signified the common bar to
which the terminals of aIl dynamos ivere attached and
from which ail circuits extended. The word i% short-
ened fram omnibus, which is Latin, and the dative case
of the pronoun o1mncs, signifying caIl." Omnibus,
therefore, is literally '« for ail." Hence anas its applica-
tion ta the weil known vehicle ai that name.

1. If our correspondent will take about 35 icet oi No.
24 or z, B. & S. gauige Germant silver wvite, wind same
on a piece af bras% tube ai sufficient diameter la admit af
entering the tongs, and sufficient length to admit ai
their heating ends, previoxîslv wr.apping the pipe over
with a layer of -asbestos cloth,' he will then have accom-
plisbed the bulk of his task. The wire, ai course, should
bc uninsuiated, and space sliould -bc leit between cach
convolutian as it is put on. The wvire wvill have to bc
dia xn on quite tightly (flot sufficiently so ta cut through

the asbestos), as kt wvil expand sligtliy wleil the cur-
rent is on. As ail tlie wvire %vill probabiy noL go on ane
layer, repeat the proceqs, that is, caver the first coul
Mvth asbestos and wind baci. on top again, and so on
until the length of wvire is aIl coied. Ilring the start
end and finish end ta binding posts on tii. outside of the
outer sheli, staid binding pasis being insulated fronti the
sheli wvitIh mica wvaslîers, andi mica or fibre tube around
the screw. If the bare wîire cognes close, or if vou re-
quire tai nake a cross-aver, use pieces ai dlay pipe steni
ta insulate anc fronm another. Wiîen finislied the coil
should have ans onter layer ai asbestos, and any füriher
space can be filied up with asbestos clippings so as ta
keep the lieat iii as muci: as possible. vie acconmpiny-
ing sketch showvs the finishied article, dotted lihes show-

..... -. ...... . .

ing inner tube on wvhich asbestas and Germa:i silver
wvire are placed. It will be observed that the wvhole can
be made out ai brass tubing of suitabie diameter, and
the en.ds cnt froin thick brass sheet. Donot solder any-
thing, as it wvill meit ; tap anid thiread one initheli othier,
or fasten pieces with machine screws.

N.TF. -- An easy mcthoâ ta ascertain the amount of
%vire required for any lienting device is as folowvs: First
determine on a size that will not take too mnch current
for the work ta be donc ; then stretch out a qnantity
(be sure therc is not too much) on pins spaced along a
board, take wvires from current supply, attach anc toane
end of this spaced out Germant silver wvire, use the other
end as a sliding contact, beginning at distant end and
sîiding it aiong flie wire, wvhich, ai course, becomes hot-
ter and hotter as resistance is being cut down, until the
%vire assumes a blue shade owing to lient. Stop then,
and cut off the piece between the current canta.tt and
use tl for your heater. WVhen enclosed froni air it li
be botter, thereforc we advise stapping Mien it assumes
the bitte shade.

PERSONAL.
MUr. Janîcs A'. Ilcks fins becri aîpstinted clectrical insledatr in

Montreal for Ille Royal Etedri. Co.
.Nr. J. M. Clark. a direcdr ofi thc Sniîhl's Fal% ELietrie Li.glîi

Slawcr Ca., and a prentincnt bu%hîcs-,%mlisaio ilat îawn, died

NIr. George Wi1ic-Fr;.%wr. H.E.. lias r.:îurned Io Toronisi, .aflcr
atn abscncc of more than tisse year iii Ille Vulcoî dis.Iraci on n gow.
crnmnin ctimniis%itn.

WC irarn whhl regret tir ite: dcath. on Januîar ' q1i, or Mr. J.1%.
tD. Smiîh. of îis C:ity, faî%lier f r.J. Norinali Smiî11 l.ci.a1
engincer ofîh I Vitrd Elecrie Co., 1.iniled.

'Mr. 1R. A. Rosç, of '.Nantrcal. coansîîlîisîg electrical cnigin.r oi
Uic C.P.R., reccnly icit far Roslaid, Il. C., Io inpt'ct Uic plant
insîaflld ai 11k- COmFQny,ýs rouind 11011%C thier..

Mr. Jo%.effi -ajin fin,; tesigurd luis aiu a ciectrician for
the Mceîropoli.n 1Rn.ilwvav Compan%. tif Ntbri Taaini1. aud s
noiw in sie cmnploy ai thec Canadiasi 0encraI Eicciric Coinpanly.

NIr. D). A. Shi;lcs. traffic manager ai V.inç.:uver for the Brai%la
Calumbhia Eiccmric Raiiway Co., lia%. bc.:n irn'icrrcd so Nriv
Wec'.iteir. .. i local m.al.ager Ihacre. and k ., %1%ccctJ.J l'y Mr. J.

'Nr. '.\ark. Il. Thm:s.ov was manager tif site Ilainilion
11.indas Rnilway. w~hicl road ha% pa'.wJl itl hite hasid' ol the
Cataract litwcr Ca.. liasî bren appoinicd to a rc,>an.tilc 1 %i
in caiinectin vitlî thc %trect rauilwav !.v%ieni afils ciinii n

.\r.'lîitald 1Roçw-.n, in'.plNatr of ga'. and clec.:nc Isgl.t -il Si.
John, N.It. (lied iii Ilat City on jam:sarv oii,. ai Ille agr ai;n
veatr. 1 le was-t appolbnicd Io sie xlxive i n li5.reil'.
ta wvlicli tinir lic hall bccn pira.mmni n com- aff.4ir'i and a candi-
date f~or he m.-yoral:y.

Mr. llrr:r J. Sonicrci. managerti i te WViuînipor Eîecgri.:
Street hal a qla a.:crilid a liierative 1ia'.iuian w4 gcuîcral
maia ger of the iramnway%, i lcri I. We'.î .~ralia. rSmc'e
%va.miicîî c',îcemcd in Winnipeg, and carne ic- it hihs bc%.
wvishe. of ntit'erotsi friends.
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111ettic IEU Wuare privileged te publish in this
Invention in numnber some intcresting data regarding

the lîistory of thc invention ofithcclectric
ligie. Canadians wvill nea di)tubt bc surprised ta Iearn
tlîat the principle of incandescent electric lighiting was
discovercd in Toronto prier ta h Uicrne 'sh'bn Edison 's

nvnon %vas placed belore tie public, and flint this
Canadian invention was sold ta Mr. Edison, P.nd 'svrc
no doubst tised hy himn in the further exploitation of bis
inventions and discoveries. WVc are largely indebtcd for
tlîis interesting data to M r. J. J. Wright, manager of the

Tronaîto El ectric Uight Comnpany, hiimself a pioncer in
the clectrie liglit industry, and ta MNr. Patriarche,
mianager of the Elcctrical Maintensance Company, wha
secured nmuch ai tie information by personal interviews
witb MNr. Matthew Evans, ane of tie original promoters
ai the discovery. It is gratifying te learn that Canada
is nlot only the scene of same of the greatcst achieve-
ments in theapplicationso clcxricity, but.is also thehomec
of some of ftie most important discaveries relating to
the science.

Tiua accident which caused the death
An Incident in

Electelc LightWr. aof NIr. Alphoanse Girouard, and which
is rcierred ta by otit Montreal corres-

pondent i, ta say the least, peculiar, and sa far as the
electrical fraternisty is concerrncd, no cntircly satis-
factory explanation bas been given. It appears that
two rival elcctric lighting companies had tlieir primary
alternating lises, apcrating under a pressure Of 2,000

volts, in close proximity. This voltage in seine way
came in an the secondary mains, wshich normally wsere
at 52 volts. The thcory is advanccd that the primary
wire came in contact witb a guy wvire, and this in turn

with secondary supply %svires, bringing the 2,000 volts in
an one side. In carder ta permit of the accident, the
inside wiring must have been grotunded, se it is sur-
nîised that the deceased stood on an iron rail in front ai
thc hotel bar to raise himsclf up sufficiently ta grasp
the sockct. Rairi was falling and a strong gale ai
wind blowing at the time, and it is passible that the
wind may have bla'svn the dangeraus wire inta contact,
as the trouble patrols were unable, shortly aiter the
accident, ta find high voltage in the prenlises. It bas
not heen ascertained wlîose priniaries causcd the
accident or haw they came in contact with the second-

z -ries. The transfarmers arc reported ta have been
in gocid oarder. The accident is unfartîînate, as
it alrcady bas had a tendency te make custoniers afraid
to turns an their sackets. It may truly be said, how-
ever, that the peculiar cornl-ination ai conditions which
resuited in this accident %vil] very rarely bc met with, and
-ire alniast impossible in divelling houses. Neverthe-
Iess, it is in the interest of electrical pragress that the
miatter should bce tboroughly investigated and ai the
facts concerning the case placed airly before the public.
This wsill bec heset means oi dispelling prejudices
against cecctricity based tipon erroneous versions ai this
accidcnt.

Centrl Sttio IE address af the president of the
PzCenrlstAto North-Westcrn Elect rical Association,

delivered at theceighth annual con-
vention hceld in Milwaukee on January 17t11, contaifis
food far thought for central station managers. I-is
remnarks wec ct-nfincd teai review af the conditions
surrounding the operation ai central stations. The
changes in pra-ctice ta which he refers have liad praccical
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demonstration in Canada as wcl as in the United
States, and the suggestions oflered regarding opcrating
methods are likewise applicable on this sie of the
border. Sketching the progress made in centra!
station miachinery, MNr. r)oherty expressed the opinion
that the constant current transformer is liere ta stay,
and that street illuminationi b>' series aiterneing an-
closed arc lamips is a decided imiprovemient over the old
scries direct-current open arc. The distribution of
light is :naterially improvcd and a more unitarin
illumination obtained. Instances are cited wlîcre two
central stations had adoptcd gas engines as prime
movers, using sizes as higli as 6ý;o li.p. It miglit
bc mentioned ihant in Ontario the Sandwich, Windsor
& Amhcirstburg Railway Company have juý;t installed a
150 horse power gas angine for operating their electric
rond, ta replace a Corliss steain engine. The president
referred to the neccssity of a better distribution ai' strect
lighting, and bis opinion is that this may bc accomplished
by the greater use of the incandescent lanip. lie
thouglit there lîad been littie inîprovement in the past
few years iii direct current niethads, but this could not
be said of alternating current appliances and miethods.
1 i the past, Ilunaccounted for current " in alternating
current stations had oftcn amounted to 8o per cent. of
the autput, but nmodern transformereý, up-to-date
methods and equitable rates promised to reduce this
loss ta an almost negligible quantity. The average
central station was handicapped for four rensons,
namnely, improper and insuflicient education of opera-
torts, poor accouniting, lack of capital, and inequitable
rates. lie strongly recommended the furtlier education
of presenit employees. WVhen speaking af employees,
MNr. Doherty might have gone further and said that the
remuneratian wvhich is sametimes given ta those in
charge of electrical appasatus is not such as could bc
expected ta induce such persans ta put forth thieir
greatost efforts towards self improvement: and the
wclfare of the business. The suhject of municipal
ownership xva. discussed at some length. The con-
clusion reached ivas, that the main protection against
municipal control lies in educating the people with
regard ta its fallacies.

Tbe Picpued Dodge WVE have had the oppartunity oi ex-
Teiephome Company amining the prospectus of the Dadge

of andaM.Telephane Company ofCanada, Lmt
cd, and the circular letters; accampanying the sane.
Somie of the faatures of this prospectus seem ta caîl for
particular mention and enquiry. The first of these is,
that, w.hilc the company hans not yet been grantcd a
charter or completcd its board af directors, it is solicit-
ing from the public applications for stock, sucb applica-
tions ta bc accompanied by a deposit of z0 per cent.,
a further payment af 25 per cent, ta bc made upon
allatment, and the balance suhject ta caîl as required.
These deposits accompanying applications for stock
will, it is statcd, ho dcporFitcd in the Imperizil Bank of
Canada in Toronto in the nanie af the trustee af the
proposed company. WVe do not observe that the narne
of this trustee is printcd in the prospectus. The only
naines ticte printed appear tai bo those of the bankcrs,
tic solicitors, and the prornoter of the propased com-
pany. Can a Company thus organised lcgally ;îcccpt
applications for shares and payments an account of
stock thus applied forP The prospectus states : Il The
ordin'ary telephione sybtem bas been niaterially improved

b>' Mr, lurton R. Dodge, of Poast M'ilis, Vermaont, an
inventor ai marked ability, and a gentlemîîn possessed
of a lengthy experience iii the practical aperatian tif
telepliont, lines. 1'bese inîprovenients are campliletely
pratected by patents ; the numiber ot his Caniadian
patent being 6o,91 a, and of the United States patent
606,803. And it is naow praposcd ta, incorporate a
conipan>' unider the joint Stock Camlpanies Act ta
operate MNr. fladge's imiproved invention in the city of
Toronto, and elsewhere ini the Dominion of Canada,
with tîte ample capital af S3,ooo,ooo, dividcd inta
3,000,000 shares of one dollar each. One-haîf af this
grass numiber, or i ,500,ooo slîares, will he set apart iii
8 per cent. fixed, cumulative preference shares- -divi-
dends pay'able hialf-yearly ; and the remainder, the
other z ,Sao,ooo shares will he written as ardinar>'
stock under tlîe direct controIo aINIr. Burton R. Dodge,
his liit-, or assigns.' If we rightly understand tie
meaning of tlîe latter clause of the above paragraph
copied froni the prospectus ai tlîe proposed campany,
the purchase by MNr. Burton R. Dadge of a single
share of stock, in addition ta the i,500,000 shares îvhichi
are ta ho transferred ta hini in exchiange for the use of
his patents, would give that gentleman entire contraI of
the company. This undcrstanding af the ternis oi the
prospectus seemis ta be verirled by the iollowing
additional clause in the prospectus : -A rapaciaus and
unscrupulous monopoly lias in various instances aise-
wvhere destroyed ail immnediate chance af compotition,
cither by huyigig up a controlling intercst in the stock,
or by paying a lump sum for the stoppage of the busi-
ness ; and with the vicw ai prcventing such a cul-
mination in connection with the aperation ai this
compan>', Mr. Dodge %vill retain the controlling in-
terest in the stock." Another clause ta îvhicb we
desire ta direct attention reads as follows .Ill appli-
cations for shares should boe made upon the form
attached ta this prospectus, and should bo promptly
forwarded ta the bankers of tic canîpan>', together
with the ten per cent. payable on application. But if
no allotmient of stock bc made, sucb deposit shahl be
returned less sucb expenses as may ho incurred up ta
that time." It is hiere clearly stated that the campany
assurnes the right, aven in cases wvhare no alatment of
stock is niad 'e, ta rotain sucli amount of the applicant's
deposit as may ho considercd neccssary, ta be applied
ta the payment of expenses incurred. WVbat is ta
regulate the amaunit af the expenses, and what
guarantee lias tie applicant that tbe wholc ai bis
deposit will.not bc held by the conîpany and applied ta
expense account? WVhat right has a companly ta
retain the mono>' aio an applicant wvhose application for
stock hins not been granted ? The form ai application
for stock reads as follows : Il 1 hereby rcquest that you
will allot me .haros af one dollar each in the
proposed Dodge Telephone Comîpany oi Canada,
Limlited, upon tbe ternis and suhject ta the conditions
mcntioned in the prospectus." Thus, the applicant for
stock, Nviien signi ' g bis application agrecs thnt the
stock shaîl bc issued -upon tîxe ternis and suhject ta,-
the conditions inentianed in the prospectus." It îvauld
ho intèresting ta Icarn hîow many applications for stock
have been rcccived by the promatcrs ai this proposed
company.

Mdr. Tilo.. lTacl%oén. ftr iluricen ye.tr'. nî:anagcr at sirairi.r.I,
#,ni., foir %he Bell Tclepîîonc Ce.. lias retired, cwing t-u
year-î. lle Il;% becti -suctccJc by Mr. J. IH. 'Marlin.

7-
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ELECTRIC POWER TRANSMISSION.
The publishers of the 1Electrical World aind Engineer,

New York, have issued a second edition of that valu-
able wvork Il Electric Power Transmission," by Lattis
Bell, Plh.l., blcm. Inst. Elec. Eng. The firàt edition
wvas printed in January, 1i7, and was very Iavorably
received, but the changes that have taken place since
hii the art ai electrical power transmission called for an-
ather cdition. The book contains tourteen chapters,
classified lis follows: ElerInentary Principles; Genieral
Conditions of Ilowcr Tr.ttl%îis.sion; Power Transmiission
af Contintious Curtents ; Sonie l>ropertics of Alternat-
ing Currents ; Power Transmission by Alternating Cur-
rents; Current Reorgatnizers; l'rime &Novcrs; llydraulic
Development ; TJhe Organizations oi a Powcr Station;
The LUne ; L.ine Construction ; Centres ai Distribution;
The Commercial Problem ; The Present State of Iligli
Voltage Transmission. In this latter chapter is recordcd
such change in practice as lins takenl place during the
thirec years intervening betwecn the two editions. The
maost important advance, it is stated, lias been in the
niatter ai power transmission at vcry high voltage and
to long distances.

By permission of the publishiers; we give below extracts
from this chapter:

Mluch of our knowlcIdgc of the s;ubject is due to the
exhaustive tests made by IIIr. Ralph D. Mlershon at Tel-
luride, Col. These are fully described in a paper by
Mir. C. F. Scott before tîte Ainerican lnstitute ai Elec-
trical Engincers. I3riefly, the essential points establishied
are as follows:

WVith first-class glass or porcelain insulators there is
litle to icar in the way of leakage in good wveather up
ta Say 50,000 volts, unless the insulators break from
niechanical causes. Ramn and snaw seldom cause
trouble, although of course thley may do so. Dry air,
snow and clean wvater are tolerable instîlators, although
dirt of any kind on the insulators is 10 be fenred. Cross-
arms and pins should bc filled to prevent infiltration Of
moisture. There is good reason to believe that ailisut-
lators are quite needless, and they certainly are apt ta
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accumulate dirt îvithout giving any cornpcnsating ad-
vantage.

Loss ai enlergy thricough leakage over thie surface ai th,
insulatlor is vcry xrifling pcrhips not miore than tîvo or
three watts per insulator, even at i0,00 volts between
lincs. In had %ve.thler ti is likely ta increase ; but the
leakagc utscd tends ta dry the surface of the in-ulators,
and while if high voltage is suddcnly thraýwti on a line
leakiage nîay cause immediate trouble, gradually raising
the pressure ta the fuîl îvorking point tends to correct

this difficulty, and there is no trouble expericnced.
1l1ain k% the only thing Iikely ta cause dilffcultics, unless
wvc except a hecavy snow Storm, and neithier is niuclî to
be feared ant 40,000 to 50,000 volts, alth'ough ilbove this
point troubles iincrcasc rapidly. .A heavy sen-fog, with
sait-laden nîniosphere, is serious, howcver, as bas been
showtî on lines of far lower voltage than thc above, and
sometimes lins caused the burning of pins, cross-arms,
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and even poles. Sappy cross-arms and potes have been
a flot uncommon source of damage.

The most intcresting fact brought out in the Tel furide
experiments îvas the leakage at very high voltage be-
tîveen wire and îvire through the air--a truc brush dis-
charge akin to that scen about the wires procceding from
a big induction coil. At about 20,000 volts the fine
wires begin to show aI night traces of luminosity, which
rapidly increases with the pressure, until at S0,000 volts
and upward the îvires are plainly visible for a long dis-
tance, and the hissing sound characteristic of flerce brush
discharges is audible at the distance of a hundred feet or
more. This discharge involves a real and quite consid-
erable loss of energy, increasing with appalling rapidity
at stili higher voltages. This loss increases with rise of
voltage, iih diminution of the distance hetween wires,
and wvith diminution of the diameter of wire. Any-
thing on or about the wire wvhich increases the electric
delusity at any point shows as a noticeable brush dis-
charge. Fig. i shows the loss on the Telluride circuit,
2 1ý miles in total length. svith fine wires aI different
distances apatt on the pales. The curves begin t0 turn
tipward at between 40,000 and 5o,ooo volts, and, once
the clbowv of the curve is past, rise v'ery fast.

It is clear that this phenomenon sets a real physical
limit on high-voltage transmission of a sort not hitherto
realized. A loss of say 2 k.îw. per mile of wvire is a
pretty serious malter on a long line, even wvhen the
total energy transmitted is very considerable, and
obviously in any practical case of transmission the
voltage must be kept wveil beloîv the elbow of the leak-
age curve. lience the wires should be kept wvell apart.

As might have been expcctcd, the shape of the E. M. F.
wave given to the line is a very important malter under
these circumstances. Fig. 2 illustrates this fact in a
surnicicntly startling manner. By changing from a non-
sinusoidal wave of the peaked type to a wave nearly
sinuisoidai the clhow of the curve was pushed up from
40,000 Volts to 6o,ooo volts under conditions otherwvise
the saine. For such îvork: there is every possible
reason for using the sine wave on account of this
Icakage cifeci as well as for other practical reasons
alrcady set forth. But even xvith favoring conditions
leakage mlust bc reckoncd with, and prescrnt data
indicate that in nearing 50,000, volts one is on danger ous
gro.und quite aside from any questions of insulators or
apparatus. WVC cannot expect ta improve the dielectric
strength of the air, and although the conditions niay
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be improved by using good-sizcd %vires Mien conditions
permit, or perhaps by heavily insulating the wircs, thus
both increasing tlîeir di:inieter anJ sonmewhat improving
the general insulation, it is quite probable that a
limitation of voltage front this cause is an unpleasant
roality.

WVith propcr precautions, hiowever, there seenis to be
no vcry grave diffculty in workinig at 4t0,oo0 to 50.000
volts. l3esides the Telluride experinient, in whicbi the
short line mcentioncd vvas worked stcadily for a miontît
ai 50,000 volts without serions interruptions, thcre 1h2S
now been in operatioî: for over a )'ear a commercial
transmission over 55 miles nt a working pressure of
40,000 volts. This is the plant of the Telluride Trans-
mission Co. nt Provo, Utali. The pover iS utilized for
driving thç Mlercur milis and other work in connection
wvith a large mining property. The generating plant
consists of a pair Of 750 k.%v'. three-plbase gcnerators,
directly conniected to turbines. They run at 3o0 r.p.mi.,
giving 6o alternations, 8oo volts. The raising transfor-
mers Of 250 k.w. each are set up in the star connection
with the neutral points of bothi primary and secondary
grounded. The line involves a ratier tough bit of
motintain construction, reaching an extrenie altitude of
over zo,ooo feet. The insulators are of glass and of
ample dimensions, 7 inches in diameter.

This plant bas donc good steady work ever since it
wvas started. It hias flot been exempt from troubles, of
course, but there have been no serious breakdowns.

In ordinarily dry weather the line bas unifornmly
%vorked wvell--as well as lines at a nîuch lover voltage.
In rainy weather there hias been somte trouble from
leakage, sometimes enougli to blowv the fuses. In
almost every instance of line trouble the cause lias been
found to be a broken insulator ---craicked f rom strain or
smashed by a bullet. The first time the autlipr crossed
the continent on powver transmission business lie re-
ceived a vivîd idea of the bullet as a factor in the
situation, for nearly every switch target between Kan-
sas City and Los Angelos had froni one to a dozen
bullet holes in it.

The'Provo plant bias been in operation since Feb-
muary, 1898, and in spite of the tcrrific voltage and
occasional difficulties on the line it lias doue, and is
doing, exceedingly good service. Suchi pressure, bow-
ever, must be regarded as somewbat experimental, and
it should'be borne in mind tliat the kind of work on

* whîch it is employed is snch that trivial disturbances
are not noticed much, and bni interruptions at in-
frequent intervals are flot serious--simply annoying.
What a similar plant wvould do in the way of furnishing a
general service of light and powver is still problematical.

An innovation wvhich lias fotind sonie favor is the use
of generators wvound to deliver directly 1o,00o to 12,-
ooo voIl. Sncb machines are always huilt with
stationary armatures and revolving fields. Pnitir to the
introduction of this construction. gencratons fir such
pressures wvere out of the question, but there are now
in use eighteen of these higli-voltage machines, nearly
ail above 5oo k.-x. capacity, which are uniformly doing
good service. The ultimiate cconomny of this practice is
not yet clear. One set of transformiers is saved, re-
ducing the loss about 2.5 per cent., wvhile on the otber
hand the v--ry large insulation space rcquired tends to
considerably reducc the capacity of gencrators of given
dimensions. Exact figurrs cannot be had, since the
intinsic mienits of the nlatter are mixed up with com-
mercial considerations involving the competitive and
advertising value of novelty, the question of adaptation
of standard sizes and speeds, and othen niatters %vhich
are of temporary rather than permanent importance.
It is the author's impression, however, that wvhen these
inatters a.re cliniinated there %vill prove to' be little oir
no différence in cost, including depreciation and effici-
ency, between the high-voltagc machine and a low-
voltage one plus the raising transformiers. At present,
inasmuch as the high.voltagc gencrators are excellent
and reliable machines, their use is aîdvantagcous so
long as a good bargain cati be driven as ta price as
compared with the law-voltagc machine and its raising
transformers. Although none of thcse higlb-voltage

generators have been long enougli in use to get a
definite idea of their liability to electrical troubîles, tilere
ks nat niticl to be Ienred in view of our present know-
ledge of insulation.

The phienomiena of Une capacity and inductance, re-
sonnsuce, unbalanciug of thrcc-phase transmission cir-
cuits, anîl divers oilher inplensant things wvh1ch are
theoretically present on long-distance or higbi-voltage
lines, [lave been shown by experience to lie of no sen-
sible accounit in a wvell designed and constructcd plant.
Uine inductance aud the rcst are, of course, always witil
us, but from an operative standpoint they are niot
at aIl serions nt any pressure or distances nov in
use. They nst be consicned and taken into account
just like ohmnic resistance and hune insulation, but are
not material obstacles at au)' voltage or distance yet
tried.

As regards the generation and distribution, the wvork
in this coutmty is about equally divided betîveen the
tvo.phase and 4liree-phase systenms, the latter being
rather in the rnajority. As miglit be anticipated, there
is found very little différence in the general properties
of the two systenis, the tendenc) beisng to use two-
phase in mauy cases wvbere an existing alternating
ligliting systeni is to be supplied, and tbree-phase for
heavy miotor work or when the wbole systein is in-
stalled de novo, although neilher this non any other
plan is consistently adhered ta in practice.

The~ generating and transforming units bave been
steadily iucreasing in voltage aud capacity. Sorne 2,-
500 k.wî. transiormners bave recently been ordered for
the Niagara plant, while tbose of several bundred kilo-
wvatts are commnon enongh. l3arring the general objec-
tion to putting too many cggs in ore basket, this
tendency is a gond one, giving nits at once cheaper
and more efficient.

Accessory apparatus bas bardly kept pace with the
general progress of the art. Switchboard applian-
ces for higb-voltage wvork are notably undeveloped
into standard fornis. They have particularly suffered
from the too common straining after compactness. A
liheral factor of safcty is always a good tbing, and no-
where is it more uecessary than in dealing wvitb voltages
sncb as are used in clectrical power transmission.

The question of frequency is gradually settling itself.
E xcept in plants iutcnded nîainly or entirely for use îvith
rotary converters, a frequency of about 6o altennations is
the general mIle, and this is the figure adopted in the great
majority of transmission plants. In those intended for
general distribution of power aud ligbt, the ligbting sets
a lower limit to the frequency that must be nespected.
In the neigliborhood of 30 alternations incandescent
ligbting becomes decidedly troublesonie, and if alternat-
ing arcs are to be used the frequencies must he kept above
4o alternations. On the other hand, induction motons
give the best results nt moderate frequency, say not over
5o- 6o alternations at the most. AHl these facts point ta
the advisability of keeping within moderate liniits, and
the ustial 6o alternations is for moderate distances and
ordinary distributions very satisfactory. In the wriher's
judgment, it is rather higli for heavy long distance work--
45 Or 5o alternatians wvould bie rather better, but there is
no excuse wliatever for going as!ow as 3o alternations ex-
ccpt wben rotary converters; are the principal load and no
lighting wbatevcr is to be done for the transmission fines.

Ini this connection it is well to caîl attention to the
fact that alternating arc lamps, particularly ai the in-
closed type, are nowv iii a fairly satisfactory state, and
that the series arc is being very largely replaced by con-
stent-potential arcs, often inclosed, working off tbe ord-
mnary ligliting systcm. It therefore appears probable
that special devices for arc ligbting wvill formi a less
trotiblesonme feature of transmission work than hithextu,.

The induction motor bias corne into %vider and wider
use as transmission plants have increased in number,
and particularly the langer sizes have been well developed.
These very large induction motors are particularly valu-
able for bard service and starting with considcr;.blc fonds,
although in view of tbe value of synichronous motors in
inîproving the power 7actor of transmission plants, thesc
latter machines are not likely to bc entircly superseded.
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'I'le Star s retceîla ediormal ammmca rott cicvl elettlitn'. ks Rl very
%veli inm il.. way, Imuttimîec ie"lcrci"let.l samear

worimy tif commmenti. 'rake os'ercrowtlimg cif cars Tik s flime
Il wimoio fruits aîmd mmimimg bmI flime r.mti, andt fic mo stsl Il 0'-
lawa.., Qmmtvlece, ammd Tcrmmio simmîly ui' mmîko)vt ocmr;ir smmm' f
Ilmeir". 'lo %ce a car gmimg tmp %Vmltîr reel imill siîlm flim- baml<
pialtîrm su overwllimed wilm immmmanity as lu cauNîse limc rcar
fentier smipport l'm b srape titi lIme colbio smos (iu %ommie cases!

cem flime reir icwcm' %sl) mi% s'raig tin lime groumiti), 1'. disgracemmi,
lu saY mOîiimg cf Ilme tear 1miolor fimem dimîg 70 lier cemnt- cf fle

s'ork amnd (lime frotîm mîolmîr tmarli' lifites) off Ilme rails. To .4ay dit
flime pumbic wonlt mocl gemlimmg ai i.alîsmrti; if thé commdmmm'r refîmses

te tîmove ii car tuaitm tlc cross'der% sel) off, Ilme balance tif lime
pa'.smgers imîsîde ss'cmlt iirobably fitîe care of fle rosumlt if mflt

flmm'm call i pbolicemanî, agit] il)iom el-(AL.w'm TMen
cimeap ligi.î. Ti ilm'mi domr'es awortl of proteciomn for

lue ~ ~ ~ ~ ~~~A t-uîmaln omlmmi'. .- pu lblic' arc service il i%.au openi
rurnior fliî il cesl !o ummîcl la secmte Ilme ctmmract simal lemmn ai

aiicged iigit figuires limere hma!, oiul beemi mammch pîrofit iniil for flime
cogimîîmily stimo gel il. T-tkig flimc incatmideccnl sers'ice, il i% sseil
kmmawn limai thereire two largo comapeliîîg couimlies, both bas.
ing Ihcir lirice likI at . tif:a ct'clier tmiiere-iomsr ai a liressmre
Of 50 voit"', mine cOîMPMiîmY tcfferiag a cashm discoumlt Of 33!,% lier cemnt.,
and flime otimer 4e per centl. Stmroiy limere i% flot mnimci Io coiiiiain
of lacre, anid 1Iimk chlier citieb mciii agrec wilm ilimi. and wi.ilimes
werc a'. wt'iiÇxed. Tue Ilt"ieim)i cf powier raies for niolors imas

flot beemi tîmciemi umlomm, bm l iero agmim limere is ligile or mmo caisse
forceaipmmiti. W ma oiiic iaismi lmrcle o mil
1essor unil'. a'foî 03i . tîfrlrepwr 5e are
ceraimîly as gol. nd for extrit largo mimtors ass:y bcmîtertoff.LaI
Ix', bc it reniembered Ilmat oîmr cît' coumicil are mloing timeir besî le
fasx esoryinmmg, aiimist mlos'm lo flime glas% iimaltr% atmd tie %s'ires.

A slmcckimîg accidemnt %v'a% limaI wsiici resmllod inuftuc deaim of
Alplmoise (uirouarml a iolell<ec1,cr, moiug busineoss asi mb V'inim

%1 rect. il %ent% flint Ilme s'ife cf flimc m!ceted, wiii about mc
lurn on amn imcamdescent ligmI. feit a sili eiectrie biock. Caiiimg
lier immmbanmi, sime aNkoml iini tu uis omcit flimc liglîl. lie imad mmo
,.ooner salien immîlmif flime lamîi timan lime batik datvis wviti a groan.
Tite clectrie ctmrreni imild iiimi %ci fa%; ilima flime t%s.inace of ilîrc
ilion wa'. reqtmired to eXtricale iini, lieforo a li>iinarstilie
lmad expired. ''ie accident i% atriblem tu flime crossimig ofa imigm

p)ros.mmtý ovire ssitm flic scire ss'ii'i omtered flimc lcuse of fle dem'eas-
cd. Ami exaumimat ion tfslmcpremmises faiiod todisclosec timecamseofilme
accidemnt, aîmd il ts iore titans iicis' <at titis malles- %vil] iem'er be
fîmiiy expimuem. as- scli as4 olimor%. smmd as, . ss'i in.mmrammme imîs;peci'
or-4 siictld bc so imarticiar as ski lire risk %çithitm lcokisîg ni life
misie ; wmx iigliimg cmmmii«inie%ous lcu ie(m so careful to have hior-
C'CiAimi tumbe%. e ic., se lt mloock cult for Il grmitnds;", %vis lime liro-

cems of riscllum 15iol rcc l<' %tti nd romilly,* te ilcr'.cîîs
hurt in ii'.- imiamner.

l'ime Bell 'Iolcpiimmî Compiany have iateiy inNitiied a piris'ale
excimauge for Ilme Nlcrcli.tnt% CtltonCnmpamiy mmi titi% cils fle

sîi ait mmiiimme dlematctlrmemt brimig imaudible osvsig tu flime rtmnîbie
cf nmat'limiir'. imore îimke time flori cf a relay dmop cicsimmg a circ'uim
imrouglî a red I«tiiî, îlm.m nîakimg a sitàmai signial ilimaI part3 i'.

deirrd.

1 Il s'omld be inivîm'rsig mt' kmîmsîs jmmsm wsti is Imle ltbmîgest mliisîammCC
wc can salit te direct misr flim e ll Tephtone Cmamvsw ires.

xsilli %tit'dCs. Ilerbiml somme cf flime readt'r i% ilimeir cnîitîx'y ss'ii

enilitemi is. lu a recemis ttivcrliseent flimc Rell pcoiiie couple
QmmtcbcCsiî Ovtmma11.11t aumi %vigtle sil (<os W"osl. whiici, of
curse. camih le i- "tutt gram% salms, «bul if goimîg in for '' se

miuch * ttC imigîi& ivel t'I h kied fimî a simml a% a1 iamim, aud
nmake il Wîîtmîmpc Vsmt\aimrais,

Time order Iir a acel k. sv. D'.C-. .C. genm'raîcr, socrj bx lime
WesîimgiioIseîîoic fminm mime £)mmolmec Sîrel Bl anamd ;glit

amnd Pocwer Co.,. Ia benm lilied. Il is mimîmlol i limai tii gs'ner.
aitir wdil lir ,'la . al flic losrIi o al.t Omiet il% Nloiiremic
Fait,% :&tit ulired l rami the trolley rcami le St. ANinos de Bllmire,
timat is. as tisi as flimc oId Qmebe. Ntlitnioten,%s and Cimariesmix

Raissa> ms. 3grammged for s'Cclmesic lisctaim musead tif senu.

Tuaz getierator iu question k mmiid t0 stand 14 foot ini Imight. -%m
Irotaryv will probabiy bc placed Rt flic St. .Annes cut of Ilme lisse,

%iiim i'. l jtl'p.mml> and ,,îel)'dtlt%'m traamfcrmers for 5mitRiilL Vois-
ages.

'rie tmsloiiiug clemtrical activity lat frail (as i'mreîcim b>'
ycmmr correspondenm~ut)i is ommv slow begitmmm:mmg tc aimait. lieO mîtih

wmc'liCm %v'as a bouts 10 ccmi%trmmtton firiîm, as il ms jmit siili to
expeel ssireiîcmî IL, gelt lircmgilime 1m hml ammiî tif %vsrk in aL
give finilue w ilh b ilir flimger'. lim.îi froem. comimaim% s Io a.il

Iimm'.immesm are not fofthicmmmimg fronmm Vîitr (lie sumppi>' mucui or com-
%slr'iomm iimms und flic~ otillcok fur them. balance'm othlîes'iîe'gu

crttlil a %damzk finie) j. nmore fax orable flais i tim lmmI flici ca.t%,.

imîsem of Ille exmemmsis'e alarimi cock bell rimîgimmg cîmîflî, if lisse

ill ammy iîows'emlgeof cf lecirieily wlIi omii> meuenber thtIlm le
wiuidig îlî.mmb key oiu lil nickie alarma clockIi ke'oîs îîurmilg vvlmen
fle alarma is ringimîg, lie cau vaily use il to cora.? soumte foriicf
circuitl doser, Rimm %Viîi Ille adîditioni ci'a few fées of %vire, ai bell,
and dry baller>', havse a goodiI awmmkemer.'

%Vommid lime lloem' bmc " -,imocked ' fimnt elle liagme Ccmfercrice

imad overcoketl tis '? Coumlpe are iigl diynammmos tisem for flice
imearcim liglîl, imi serims, Il0t rcmpmîred volage," grommud imue pole,
andl connect flimc milimer tu tige protectis'e enmmlostire, % iz., barb %vire
fence !

Squmare %v'ire is comisimg imilo vogume !.trgeiy for flimc p.rpose of imi-
creaimg mime kiiowatt ca1 îacili' of certaimn ail ruaimg gellerators
wiîicm have' machmimne %wommd coils, alloig of sîmt'i a exc'lammge
beilng umade. Il is eastily secu limit fle cermner%. beimmg fiiied ;n k
tite au ads'auîage oser fle ordimiary m'ommum wire, amnd in imamîy

cases flice gain 1'. grcal emmomgm le warrant giig 10 flic exiîensc.

rTio dry good'. esîabismnmcnt of Bernier & West, cornter of Si.
Cathmarinmes and Unmive'rsity sîrels. %va% reccully dammagemi b>' ire
0 flimc exlemîl of $30.000. l'ie local pîress, a% mmuai, ammmonceti

fli flice lire wva' bumpposel 10 hmave licen cammsed by c'iectrie wsires.
Tut' report cf fle Fire t'mderwriterN* Associaliomi, imowos'er, was
limai Il lmere k no esidemice Io mlic eff'eci limai fle tire vas cms'
b>' t'lecîric %vire., ; on fle commrars. lime lire beei% to hmave slarîed
ou flime %ccoîd fiai imi flime vicimiy Of a sewimg maiime"Tue ver.
dict of ilimrece xperts, co Of limeni permaps Ilme 81mot capable ltiait
iu flime cotmnlry oi flimc qutesionm cf cieciricai tires, wa% .uamimmcîs
,i fic abose point. If electricai lîirmm wvould adol sorne forni of
reprisai, sa> i luic smipe? cf camcellimig adeî'smm ;ms h miglmî
niake certain mîwhîpessio are %o fond tifa.scribimg tires su
ciecîricitv %Vitiîout a>' îreof,. a uitile macre carfmmi.

THE TORONTO ELECTRIC LIGHT COMPANY.
Tme Torontlo Electrie Ligil Co. are about Io enter Impon a mmmmmi-

ber cf extensiv'e improvomacul'. for time ptmrpose of exiedimg aud
licrfecîing limeir sers mce.

Tmcy have receuîly pmrclased a biock cf lammd adjoining fle e.RSI
%mdeo f timeir prebenl lîroîermy, iaving a fromîage of m jo fect ou fle
Es1îianade and exemdimg ,o64 tet souIhiîward ta flime wimmt miiil

lisso. Il is sime intention 10 crect ininmodiatly on ltii lanmd a large
nmachmine anmd reliair- smop, %tnd a lithoe laier on a ie%%. powser station
soi ss'miî %vihl bo imîsigaiied direct dri'e tils of singieIims alr

nalors, (if 750 kilovaîxt capa)«cil' caci, Of Ilme Camadian Gelmor:t
Eieclrie Co.'s tlpo. for incandescent liigimimîig.

Thme irosenl nma'limî slmops will bt' renioved le aiiow of flime x-
emsion Of oue of the prs'scît poss'ec statiouns te accommncd'mle four

msure Heie boilers svmîh a total capacimv tif m.sao Il. p., liss verti-
cal umarmine ty-pe conîpound englue of 1,500 Il. p. t'rp;cily, ammd a
smigle Ipîmae ailtrnator of ýoo kilowatt cap'iîiy.

Tmc conîlmans' have imad plans amnd sp)ecmimc:mioîîs lircpared for a
Nice] sîcamier of 6oc Ions capaeily, to bo tmsed for bringitig ceai
tromi Amîmricami poerm't

LARGE ORDER FOR ELECTRICAL APPARATUS.
omie cf time lairgcs antd muesi iuîcrelimmg iid.mlrie, iii Caadnl ký

îlîat Of lige Dominion 1iron & Strel Comam f Sy'dney,' C.B3.
Thr t'> îmrsmc opera'mng 1îracticalvs imoir entire plantl eotricails'.
antdhIave immst pî1accm aui trdem wiîî flime C7amaduau Gcmît'r.tl El'ctrie

formpmv i ~m~ap c lemtrical timmîlit, m'oîmsmstmîmg of: 'Iimrec
5oc 1k1lowalî -s'. oiî dmrectI drîsn gcnm'r.mlrN. oc mccioss
I;ooster set, di;rc drisen bs' mmotem' ; wo 6o kiitîwalî single' phase
allernalor'.. tlim'oc drive m'ib> ots iiit-tb% nitmiteti ou saiste base wiim

aim'aa r tlmrcc No.~ m2 m iý ligmî brmmsNh arc'mym'nm* direc
mlm'ms'n hyv mimlors; 1)o . 'C. scric'. cmîcloscd %rc %tm~saîi a
comipielo rpisinîenl of tuarbie îpanci %wiclibotrtiN and svirimmg sums.
ples. 'rlik. logelmr %s'ihi t ordt'r forzw isst m kilowatt d irect

ctmmm-'îtd %vsrçoml'<iao silla i imo, fmie c'm0mlî)au>', cOtnmimmmles
luge of lime largoal -. rdetra oer gîxen mu Canada, for clecîricai
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L LEOI1l Ha(ITELEFHONUE
THE COPENHAGEN 1'AUTOMATIC

TELEPHONE CALL BOXES.*
Is Decembiler, ig8)8, thse Autoniatic Teleplsoase Co,îî-

pany, of Copenliagen, begasi crectisig teleplionc% on
the ' peinny-ini-tlîe-slot " prisîciple. At thse present
date thcre arc --bout 465 instruments connected to the
telephione ecliange, and titis nuniber is being gratin-
alIy increased. Trlese telcphonles are placcd in iearly
all public buildings and theatres, and also in a nunîber
of bouses whiere people live in flats. The test of about

a year's use lias slîotn that thiese
R instrumients are thorouglîly reli-

able. The inventors are Mr. L.
M. Ericsson, of Stockholm, andc

9, fie nmanager of tihe Danisli coi-
pany Mr. Sophus Ritter. Coni-
pared with tie cail-box instru-
nients etssploycd ini tliis coutntry,

Rs the chief advantagcs of tliis sys-
lem are:

M i. The exclîange cati only be
K called up aftcr a coin (bo ore,

about 2,1-2 c.) lias been dropped in;
si tlis prevents a deal of uinneces-

~ ~ sary troublc at the exclîange.
Flo. 1.2. Ini case thîe exchange cans-

not connect through, the coin is rccovercd by pressing
a button.

3. Ringinig off ks avoided, as this is performed auto-
niatically by replacing the receiver on thse boolc.

4. 13y special arrangements for receivinig extra coins,
telegrams cati be forwvardcd tlîrougli thse excliange.

Fig. t shows arrangement for receiving the cois.
This is dropped in at As, and passe% tlîrouglî ic flat
tube R, into tile receptacle B,. S, and S, are two
tories, pivotcd on O, and O, anid inisulated from one
anotbcr. Wlîeî a coin is restiaîg ini 13, it couinects S,
and S,, tlîus comipleting the circuit tlîrouglî thic mag-
nets 1 to thîe exclîange (sec Fig. z), and tise latter cars
now be rung up in the usual %wav.

After rcciving lts: caller's deîîiagnd and making the
cngaged test, the operator ai the cxclhange answers
cither Il Connected " or Il Eng.tged." In the rsrst
event tic caller pushes the button k, and ile coiun drops
through the passage R,, strikes the gong K,

aidfls into B.. Thîe operator vit thîe exclsatgu -lîldr%
the coin strike against tic gong, and only tlien con-
nects througli. If the reply IlEngaged " lias been re-
ceived, the button k, is presscd and thîcoi Cis returned
tlirough the passage R, into the box B,~ placed on the
outsidc of the telephione, wvliencc thc caller can recover
it.

The connections arc showvn in F-ig. 2. WVhen not ini
use the receiver hangs on the hook N, and contact is
made betwcen a, and a, Tie one pote of tile niag-
nets 1 is in direct connection wvitl thîe lne Li, vwhile the
other line, 1.,, is broken bcewecn S, and S,. ACter a
coin bas beesi dropped ini, the circuit througb the nîag-
nets is completcd througli 0, S,, the coin S, O, a,
Na., and a3 to Uine L., and the cxclîange can be called
in the usual way. On taking the receiver off the lîook

«Fr= the I Electrican. L.ndon.

N tle Circuit i.. brokemi between il., andc .1 ', anic conîtact
is îîîade hetweeîi a'. ausd a,,9 agit. tIhe connectionis arc
thîe saine as% ini a1 uisal telephle.

fflhen thse recciver ks repiaced on tlicliook the Une
Iis consiected tlirougli a,4 and a, to cartlî, anid thîe

clearing signal ks giveli autosinatically a: file excliasige
îliis ks arranged oui the Il risiging tlirouglî' priuiciple.

Telegrasins are telepIsorid tii tise opcrattor ai thse ex-
chanige, anid lie telephouses file asioutit to lie paid. Thse
neCessary coinîs are tdieu dropped tlirougl (vo slots lit
tise riglit-hand top corner of thîe inistrumnîit ; mi their

it,. :

way tlîey strike against gongs, by icans of wvlicli the
operator cars controI the ansousît paid ini.

*Fle apparatus is motinted ini oak cases, anid on the
outside of tiiese are illustratcd inîstrusctionis for the
publie.___________

AMERICAN TELEPHONE PRACTICE.
uitabove is thie titie of a1 vcry valuiable work just

issued by the Anicrican IElectrician Company. 120

Liberty street, Newv York. TFie autiior, Mr. Kcmpster
13. 'MIiller, ~N.Eis recognized as ail autlioriity on tele-
plione matters, and fias prescnted in a- concise manner
tic geneyral pritîciples of telephosy, thîe desigsn and con-
struction of commercial apparatus, thîe circuits conncct-
ing such apparatms into operative systenis, and the
methods ied in the conîstructioni, operation and main-
tainance of tisese systetîls. Thîe book, contailîs 458
pages, divided ini 3jj chapters and coritaiîiing .157
illu:trations. 'Fie s'ubjects îreated incicide II1-istory
and I'risiciple% of thie Magnetic Telepliose ; The Tcre-
phle Receiver ; Transmitters ; Batteries ; Comnmercial
Calling-Apparatus ; Sell-Restoring Svitcli-bourd Drops;
Transfer Systenms ; Ilotuse Systenîs ; Distributing
B3oard-, ; Overlîead andc Underground Cable Construc-
tioni, etc.

l'lie Doiionsion gliversniesit lia%. ticcdect t proccclat once witi,
tie cosi%S guctisi tif tihe tclphotse lisse fronts At issi tu Qu tnle o
. sîet t %%lts dirt cta.teg,, triegrasis 5' siensn. so iIat tses.%S.gea van
bc-senttdirect b vwire toa Dw.on. Nir. j.l;. Ci.trlestknwilii bvc
charge of ile work.

Thse Bell rv'llsosse Cumpany iv d recentiy miade isiprove
nlients. iniiseir exclsige -il .Act0,, 011s1., lisavisg is..allild a1 new
cornbisied loctl assd long tis..tscc s'çitchboard and msade ollier
im;srovenienth. Tise %%ork î%. exct tited b> Nlesr% 11. E .Fi
battik.asic!jobciph Ctrzots. Ts o2~nasgrj.M.A .lrws
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ENGINEERING MlEGHýNIG8
ICBE, NATURAL AND ARTIMFICAL, AND REPRIGERAT-

ING MACHINES.*
1 .J. l'mîîttî'-.

sca ic till crv%tillttit' forni wlîtcli %valer anutiis wtvlî e x-
po'icd to a suîti~ ently low tonifiernttire. Naitir.d ice asilmîe4
diffécrentî fortune sisut hoa r frtl..i *s10W, lt.11l. atît as wî* tatsilly

lirais ice 1 t %t glo 1 be -,ela tit a gigaittie avtai in glacier,- -iat ie.
berg-s fier nortit. 1*0 gite an itte. nor Ille kigîîîmc %Meal in vlticl
ntre wsiv i in flic iiî.ttler nii-.ttltta icebvrg tnb'er,'ed Lay

Sir joli n sotni Iieuît. l'cary %%as assmile, lonig. 2 a /; ittiles
broati, andi jýý iet'e Iigit. 'l'lie itîa.s altove venger %vas :tiîltretly

Cil tibote tite %vater, ailes%( liave been i min nllin toitns, litsd titi.%
waloi att uttsîtally large berg. YNoi waiU se by titinta nature

dolue" Ial wve cauînol Ijo.
1 %itii gîte et short tlescrijtili tif i'le tîtannler iti wvlticlt kL f rris

Sandi tow flic wvi'e îrv ti f l'rtiiidetice il conneti fliactre'-
wiîlt. 4%s fli e lieraturc oi' flice air faits flic surface %vater ul a

slice or river graduaull cool-t a s il cools il lsecotues ltt'at-er siedi
sinks, dite tu flet laws of' texli;t'.iotî anti cntracCon. Ille warnter
witlCr fasces il% place' anîd i%, iti tttrtî coled «laitsi~ llii' Iseo-

ces% goca on ittis ail Ilte Wvater ia [lite lake reaitlies, et tellepernt ttre
o f 4' C. tir jgt. t F. At thia point aaer lha% rî'acied ils tîa:xihltiît
I tllttily, if il% t enmporal tire cont1c le aiIl it wiil exîtantî. I n

coOling t'aî 4 s-. tO 7erk, fle stîrf;t e wValîr cool'. firmI, exiatid%,
anti reliinuitts fille1. lia as 'rely al wvi'e liniisboti ni' Providence,
for i' i wtis sit for titi%. exceltiotii t ait tiis t.ii', erszil rule, ai

koui rivers anti lakre, woîtld trev.-eaI fle btît:oni tirslatsiti tlie :tctmnîti-
flsîcd litent oni Ittiier ivtti ti'er ltitî il ct .tlecatise il woidt
asitlv nieit a1 lit tik' on to), atisti t iseti as it goil i artinet, il %vol.tid

vxpt ams id retîtain thlere rtid î'olivctt int cotsd ticil fasce place ia
iîes ibtî"K as. il (foc% iti csiitg froîtieI lle t11. C'onvetionî Cate only
t«kc rince ni lisaliîig by alîpin g (lie setrai at Ilte Itltt. Ilf tlte

tivaler froz et aile bottotît %w wttild )lave lit, liî or iii filel nn
fle on titi%. plurtiet, as Ilte large bodies oi w.îler htave a grcal tieat
la do witis hife ot carîli.

l'ierc i 'line fiatîre abtmnt iiel tiîîg ice l iett ittlti bc t itoraîtgitly
tîtderm-odt. -aits liet as ilit tact iat if -tu faire ice :et a temptîera-
turc or' %av zero. chtse ifl. fp asct il imiton: routti atnd ICI t assoit, >-Oit
will observeC, if vois place a thlerîint*er in lite teanti w;tîcii il, *tliai

il wiii risc frotti zeto or whiaever il was :tt sttttis i reacites Itle
ircczing pîoit es C. or 3j2 F.. latîlt tî ii% pointl file tleîîtire
-will stl) ra'.aig. no malter %vithal lit,î l;c arotuaiicevesl
Titais ia %VIS). tli free-litsg poit oi wvaiîr is easalv fixeti, a% il
rentants% fiacre I t bai t ettperal tire ittîtil atil t lie tee t', iacit d.
Ice b>' itlseif beitve% a'. solitisu titi ad' b' litent lats commeîts
Ntiicn etioiet.

sec %vilsiltîelt ni :a Iijliitîly diffé'renit tmporaltiîre' if %tisîîlîjeeltu~resitre, as% sIitti h'iiti.î Ily ci*ittiltOît t ilet ifld% (11, ilhe
t raciiti cet a de-grec, %o it doca flot affect aîîv n1 ertioîî liet WC
arc conted~Itt Wmt hi. ii tflttc tilper rt t itîleeso niua ventesr a
irozî'ti ott cold chî'.r iiigbl itt h litltig il t"v ai po u 4eai 3r in
boules wra pprd in iie ceItlis. l'ir w.iter mn liîcae c.îse- freezes;
b>' virite ti' tilt' colts lirili.eili Iils ossn etapraitot (oir b>' flic
tirying of flic iiioi'.îcîîcd wrapilîr). Iii ileiigni flic tiatites hase a
titors elaborate %cl)etiae for forcing uîr titiijtz flic n:îtral coni.

tiot i , are ctitg abolit tunt le-ci îueîî amsti tilleulîic-statr
fîif or tiry- Nlraw, on wlitcli :îre Net liai1 l)ornis% pa.tis ceitaimliitg the
walcr Io bc irozen. 1Expo'.%e4i go a1 Cool dr-V geitie 'vititi, 1liei wvaler
et'aporale! mI ste cxiteîltst i' ils % min lient and c-soliîg t:i&e% place
%siîh sîiflictet tapidity to 4nerhaltce t lie itflutx tif lietes broi
ibovc trotîgi titl' cool tirv, air, tir Cueillt iîelow Iirotîgi lise tirv
rîon.cotîditing st 'l. iese are oi> nid%. to nalture, ati( iii Ibis
country wlierc we cat i tir- oece file%, arc tîtt1ssiV 'reczitig
inixtures,. atîch a' tlle latibiar alt laits tilowi' sîsiiuhite or pitio%-
pulate oi "oduîtini,itsu dilie sîitric acide. lame bî'eti utîs e polrotilse
an intenise cois, hu liai 1 a' w ter tties, as liii' havett rotatiotn
tu titis article oir te itraelieaI refrsgermiiotibJa-

The denmattlltir ici' for dontesi it, tttedicistai and ctitler Iîiltses
iia% led tînt oitll' 10 Ilte Jet'li nttei of an orgmizeul ici' Irautic
but to fle itentili of minacines for ice-titakig aits for flic nire
dcconîoiîîie t'airt'geraliîu ofl ritltis oer btistlduîîg% ilitai cati ic donc'
%vili iceo iatltcr litlst clien'as il cati bc' obiaitteti. T ittseî;cihics
kre tif Ilte gre.'itest valiset' 1 t-itilriî's witere iteî is nu tialîtrai
îuîiily of ice, blsi flic-%. lias-e ttivtllages oter ice In file, t'ooling of'
t-xnta for altorage thaI are ti' as grc.u iîeniiî'ii, fslitc coeilbrtg effecl

iiaehf. Ml ice niacinu" of ativ îîr.ct 'cal vseît cati lie groîiped
%eitier lwo vi'a ila.. iliiose tietI tiilie Ilte lnweritig ofi feint ra-
turc iliaI ftliliiss Iti' r.îîiil exiu.-tnsaîtI ni a ctlntpresu' gas, antis
tiiosbe fitl mitice tie oi' a lite cotîlttig efcclt liii trtîtî irtîtt file

yoliuliai0 of sonirt lie'ittad. In iia.ciutî" if tit' liri tyej' Ilte gas
tsstiaily ciiiiltcîi a ai% io 1ut ai, stitic i% b'lr'.l ctiîjiiressetl 10

tifare oir lotirsl; s'.iirs ttidtiî'i corleti b',v circilatiîîg svaler
tor tiler tiiIlu i% f lotn aliosteto ecud. mi th li î'ten s
%arilv aliorliî'd Jîsrig exp.îtimtià t. dratun 'mtlie'î trni lic %valet

Io bec ftozeti or trot biraite t.u docs lot fre'uje .îî t'îdliit frez.
bng hnprireandi tlu, lie, onlt,.'. . liile Si aloi ttg ti c ',ci
ing fle col, sk o ai.k. lis 0-4 Sa t.rit' toitSrtic steMiii a
machinte. filt il 5s.î'. iut.Ia'iîorsN i lii, î 1 i.tilli' ~isi fti tietgu.f lo
ing andi dir ing fic~ air 1îroitcri'. IZetkt alimtlite, i14tleel ait

A1%Inmral i(ac Joi J tsid 44rs 1ý,,î N. 1 ç. ,s.

t1843- -lits NNuulaî'si 'a Iti i1870, s'-Cre nMort! effic:ient-. W'hitlstaîis-
sdi c>tliilîtîed tie aI ietîtt 1E':iîosOi iliai p)roitî'CO( 30 cwls. 09

bce fier 1l. P. ai i co%'. oi 2o cetit' per ewl. 'T'he nmode oi' oca-
lion ti' titis mîtaciitte b', as muts s rt-, air is ttiîrs.in t
onte o'sais (if a e'lstder, tilera cooleti, jias4es tIo file otiir
cuiit tif site cyliiultr, attî is adittt ftor a itoriom of tite stroke;
fle stipli lect) tîcsmîg ciel off atit (lie air exîiandetictl ring fle
re'l oi flic strtke ;tii redutes il ton ltuv lenilivrature. Part of
tlits coild air i% uisei foîr coolibtg «îtîb'ess ai atînliier portiion of il

at', id for coolitg flic Iealeul air after expiansiont. l'lie air
lit iaseto c ite rt'fragerrtr 1'. lorceul oit b>- msîtrair conting tji;
and itr ia tt oser flie cture ', torcols back tlt flie coîîîîîres
%or side nfih pia~1îston, -,tilt ctîmitiaralively cool, wiiere il i- sigaiti
ctgtitprca',eti, cotulcî. cxpa;tilcd, and the liebrcuîlation kept iti colt-

I îtittally. Sîmeit tIiaciîies li sstîrk Ccoioitacall) lutltilàItve' large
çyibitters stlh I iglit fit t iîg pîitoîs workiitg wiiit little frictîioni,
easy tacti 1 erfect worktttg vitlss. Tieae -'otilitotî arc a int
miititossibie ltu ciblant tir mititatin, coilbtlieiiay ilie>' arc alittost a
lailture. Anot lier of tiis kut m îachitne st-.as itîveateti ii Glas-

gtîw, îisitmg as tflic cooîimg agent flie ga% istiltleti fruits carboti.
a fusainie. Tu as %vai conttreasýcî to izo lbq., an t ler

coIlsiig anmîd expandîitg s%-aes carracti off ;&itcs iseti as filet. Titis
ma:chinte is tatoi tsti for flisc produtioni of tee but for refi igeratin,
-aits Iî,î beemi ased ticces'.ftîlîy on board %tlai ire si ntpr . itg flt
gas, tof citrat' ftor pîreservig tleats, ec.

Attttitg Ilte matchines tif fle ',eci.tmt cia'.s titcre is a great
s-ariel', nf cotitrution becatisc nf i'le diifférenuce in (lie îroperty ai'
Ille liititts itid t t., wvaier, stilititisrîc ethier, bi'aîti 1tlte oi car-
bont, :lttntostîa, tîtelhiylivt cilier, stilpîitrie ;acide, atiti v ct-ilier

htbltcsiave hiesta etîilo>0eî as rei'rigeratilig agets. 181 ail
ca'st!, it is t(lie laîci ten t i t aporizatlsonti as titIslized, amid titi
lte eiliciettcy ni' ts lieiiho de1teitt oity titi flets, svaier staulti lin-
41litîbetil> lue tise be'îst aîcrsi oi accoitit ai' flie great tlenti hent
of als 'apor ; bill ab anaportatît as titis as. uit' pressure andt ltmpera-
flte aIt st-sii Ie imîlîmîti tiîls. -%S carl> as a175; Dr- CtIlleiî froze

ter b'c ils ostît et aloratloti ani a sacitliti. This iiethot %vas
desclolîct by catiers, btU eau oîîly hc tsd for îîroducing

samutahl quantifties of bce andi lias tit l>raclical valse. The
%.se ttc njctutmi applies tL, %litipltîric eîter, bai'sîlplsalc of
carbout or att',' sub"latncc wlstci boil. sntser orîlitarv alinos-
lisseras: lîrcasire a1t îcii1 eratire,. abose fle air. Eiiicr bouls
ait 34.8 C., b u.îilliiale of carîuit ai ;6.2' C., andti ilir

s'apocr lîressures are rcapccîcts-ely -377 asied -67 Of at alinoasphere.
Tue, s-llitii ore readd is it svalcr andt respiire a eoin.
ilarali-el> slîglîl vacuuttî1 rentier îhemr ctaporaiott siiicietly
raps for refrigeratting littrîmosecs. Sapiiii-, gasoiene andtu cllyeîîo.
geste li.as co eei sed ast pilace ni'etiuer, liait Cier is Ilte best, sthile
htaviig Ilme objectioni lieti t ils tabardti lire-eut l'vakagc, cote-
%eeteil 1> il ta liardl (a tiaiti a Il ,a s-acitimî. Il lias also iflic len-

dette>- îîu chtange itehi' ato le-as volatile vapors. The great
titrti etstIr meifi mcc ittacimîes lt leîtipiuiv anintoitia, ficlhiylie,
chiser tir aissliiîmrtc atit, a% ctinpaîreti %vilt la eo i lte cier 1>-îe,
t. flie batu Iias titi'> wark at tîtereaset iîn'teai of diinbshtcid

IiFCssitresi satuce lhie.%e suibsance's are gaseouN at orduinar' tle-
lcrattre., autt tîresitreN, lait] restire for flie litisf.îclion ebtiter
fle îîrotltzclîoî i io Io enîperat tires or lite application i tiith

saire-satires. I itttîdst jusl %alcle cre lisaItufli hoîiig point of
aîtniostiita a,;8. C., lis taîpor lîresalîre as takeu iront atable «tt

10Io ast. a altt'.heî',a 2o S.-- altitîsiîhtres, asîi aI 3o t 1.6
attiospieres. 'Tilt hlitg poiînt ai' ittethtylac cerafý t' 23.65' C.,
.%is ils ures'.îlre ui ttio hee a icesueIltîrîte as gisel
for atittiioiia. v; 3j. 4.8 andt t.;. Sislîiiurîe- acîtif bîil,, ait aos.6s C.,
't'Idt Ils Itre%sîre 1ti atttnptir'sa 2.3, 3-2 aitt 4-5 aI fle
reliectite lenipserature, of ta', -,o aîîd 30- V'ota can sec by

i gures aI onice flie reasomi or caisse oi flic refrigcraîing
actioni of tlitese liqitts ?

r'ie aiintotit nmachinîe as flic bel knoss'î in titis cil>-, anti, iri
filet, maill do out kttow lietiflucre arc ther agets tha ca» lic
sised mii place oi'an ntia. 1 wili tîow in Io maire flie action of
mîtechatticai refrigeratioti plain ho vte. Wc' know litas if wc lient
a itîîuîd umîl aI et-aporales, il %vitii absorh a qîtanli> of liment tuai
as sio1 accomînîcti for b>-li tise srnîoineîcr; tuait is, tlent licnt. WC-
kîtinw if ste a(Ititiy redice flie 1îre.simre oit boiliîg wsaler lthai is
%entier hItgit îre-;sîmre sitti tut alrte auto ,.eain. Tit~lenctt liete

et-aorat" i. Sit-,ilstwe c;ungel aitttîhitit aiow Icitipe-raltitre liait
%%îl cttiuîrmie salona gasa a rdtttary lettîperalare, aIl sve lias-e 10
io es tii t-uîuitîresi. Tita stvmIl gise il a piresattre, thtcrcby imîecas-
aîg tier btslisîg potint. ilion if we cool titis i,', flie application of

st'atcr %tc Iîi-c it liîtîîid ai a iower lenip)eraltrse titan h% due 10 ils
luressure. If ive siow retice flic pressure sse stili retisice ale lent.
lier.stmre ai wsih titcliltuîustdvais bois. ctittse-quetiy it avil bois oit
flic retiuclti oi' pressure. Nos',, 10 biti, ai titil liav-e liete jimt
as; sçater lias bsis as titi hue-tai usatitcid il musI lasce tup lient iront

sutrottiiug oubjects. TIhîis i-; nîcchtaîical reirigerahon. Ili flie
antiiioita uiicatele flic gas us cotîpresscd iterh>, r.aising ib lies
sure iaiîti elletisacralitire. Titis ga% liss.e%; front flie conip)ressor Io a

,,el tif î>î os ier sîhîscht coibt wate- as; rtuuîîng ; titis cools fhic gas
antîlautiiee t tir a lxirtiosi os il. If st is ilien ailowe'd tr expanti
grinu bigla Sircssusre tei a lots trs il ut i tut cxpanding esaibar.
aIe, atîi ii a prlîgil tl laiste iti lient fronît wsttes er star-
ritisils tile ptpces etîtîtaîttg lu, tit a . flie air, t !tcrcb,- cching fle
rotatin. If fle pipes are stirrountle(i b>' ssater t iltml (reeze ;if b>'
brie it stili cool il dlos-u, ant lis brine can bc saimpedti l any
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part of the buildingi wliere it jq flt SIlitallOtor mare an 11W LijIcCI
expanqios i a nni for cooling, and sie brille witi du the cool-

ilng igni cad. After the annutoîlia lia" exilitnded liait es aîoraîc'd i o
a gas it i- rctîirîed to stet cotiiipres-itr vitrryilig the, boat il iliikec
tmp duriiig e51,anion, laiJt holoiipe% o %qlseeiP* the lieat 0111 of
il. %o W spea k, or inakes il -liait :dil got s onli thlrouigli Étais
cycle o liîtinousiv. Thist syîîi% ktiossuvt a% the (iîr% i

atal dis: cyle of (-npeOi tisndeisa tion auJlt exiis-
sîýiam expiaiid befrr enibodieste schsole lpriîîeifile.

*rlierc i% siotlier syteni, kiiîowni as Étit aborttioîî %%%tstsu.
Th'lis SyNtelm I %viU lot10 go lut o to.nliglit. 1Imlae t ned tu' iikt'
Iliese fcwv riniarks as Niîile as possill, and t t10 fsin 110 loc
niaîl terni% tilio iliani %vital an>yonse eaul tnierstaîilt. I have

neot 1otiiled on the ajpplication tif refrigt'rabing, sslit h ssciild lai<c
uii a paptcr inii 11501.

BOILER FEEO WATER.*
11% J. hi. Witt îAsî,.

li ts ilieti, tnue espîecially iiitert!lmig finit cor impîortantb to
ail tuscrs or stiani1 plant s, scili ho il eatl assister lotir licatl'. WîJaer
in the~ abstract ; %%'tlir as Ive final ilb , % leir for ste boiler %%.lieLr
in site %)cier.

At tihe comnitIcemenlt of this %tirvev' of the sibjci in liant!,
anîoiig st liim to bc borne in uiid k% ste axiosn mlsalter i in-

ciestîietblI. it ili appear lIer on lsov Étis idî'a applies to Ille
subjeci. li sIr.ttisig tlîls, vour attion 10 4 direcd 10 v ssthilt

ceurs %vites% a tuatc i k strsîc, the friction rubs tif file coatiîîg
wclb*clt prolcî s ie pliosldortîs sdill h wil Élie stilphîiir is t ipi-J.
and sarns the piliosiliorus4 up l t flic igîîiting point , il btirst s u
Rlail ans ignites site mîilpiiîir , il in i-là eCtb ire tu the scoodeîî
splilit, andt il, as yOîI sc, bliris fir.,i to chareai, anid il ini torrs la

at.Notie of site inîterial or tlie cleîieîîts of the niaierial arc
annfiiiated- tht'> air *iII lnuItle Tocan ais i luieis- altcred (criai
andI conîditionî Wl!! f.. In part of thie Itltlosllcrt. Soiîne %vill con-
denîse oii the abject% or wc.lls (if tiîis rooni, %aouie ssii! bc inhlaled
by us ;unld bea:bsorbed 11110 otr s.y.teliî or coiidcîîscf on ouîr cîcîlies
and be Carried ascay wili us, but flot tlcstroyed, flot aufiîîdilitcd,
on])y separated Croi the conibiîuatioîî ;ui wbhiclî Iiey cxiled as. a
perfect mîatelà ausd recossibisiecd as a trace of phiosplîcrts acid, a
trauct- of saîlp)liosrie acid «fusil the' sanie of enarbcîîiL acid, gaNcs, auJi
a lisi e asli coîîlaiiig thle silica, poltaslilaine, ec.; Ie tlîîi lime
alil the inatcria Éat Iforned thle mîatchî, cicry *itonàst i
exisis.

WVATER iN Tim AIISTRACT. -Waîcr, thec f.inilaar fluaid, k a client-
ical cîîlibiluation of Iîwo gases, liydrogcn asuJ oxygen ; il îîiay bo
salade front iliese twuî gaes and il as> be resol'.î*d agaiîl into il,-
originîal t:ceîtt. Titis inay be Jcls hy cîtcîris force or client-
ica! actiont or by tient. These disiiulrdsntregrating forces
will make and uniiîîalc watcr. Tie apîparatus wiici is tîsed to
llutrate the clectricai decoînposiicî of icaler ic!!v îiinlrî

the proporiioîî of is two clenîctt ; two glass tubes filled %villa
walcr afiJ iicrted over tico tcrniuil% frot a batlery will hoe

slowly fillcd scitl gais displacing the scater and cîle tube %vill bc
fêtund to have twie flic volume of gas oal the oilier. Tis larger
quantity will lie fouind to0b hlydrogeîî, and Étais proporiion sdi! bc
niaintaitied as long as site ticcotiîîllititoti iîsts ; Étais propbortionî is
liîat of v'olumîe. Two volumes of iiydrogeîî comtbine %%fili une
volume (ifoxygeil. The sceiglit of fliese v'olumeîs is in Riue ratio
of twoç te sixtîcti, anîd cd îunitor %lors% of Ox) gen sceisgliîssixiceni
limnes as intacts as cite %liit or atonl of iiydrogens. lis the clîeîilical
deccnîpositioîi cfwaier, sucb as the fainiliar onecoffornîlugaicet)-
lente gas front carbide of calcîh,îî, tlic ox>gen is taken IZp b> 'ieiietallie ceeeît auJd the iîydrogeîî set froc, also iu aime case of
addiîîg water tes metailie sodiumn or lîclasitoni.

WVATaR AS WF VINI> IT. Thiis %voiild îîattmraily suggest the large
nesercoirs Of ie e.ari, ocCanls, scasN, lakes. ris-ens, etc., and l he
supplies lua the form of snow andc nain. Tliese difflèreuît supplies
of ivaler vary betîwecti Site îwo extreme.4 of pture and liîeaily
cliarged svith %-.It. Sorte lake nsîu re cîernically pure, auJ
hIe exîreme is rcaclîcd in Élie Dead Sea, wliera ive fîîl the water
sinupiy loadcl %villa sait. Water i% recogni7cd as lIhe isîs'cr.sal
soivent-it will dissolve to a gs-cater or iess cXtet iîearly every-
tluiîg. Tite finil.iauiy of? lus en Ils for lits le illuîsî rations, but il uîa-y
bo mienîioned Étuant soid!s, liqsuids and gaes are dissolvcd by il.
One exaniple wil bc wvell recogîuized lin flic case 917 cliassalved gas,
État ofsoda Ivaler.

W~ATER FSCR TalEi BOILFR brings sis 10 Rite particuiar feattires ofle
wvaler silîplies alccc meîîtioused. Il wvill bc acce1uled liait wvacr
for lime boiter %tas]îold h cleauî, il aiso shouil ci lere front avoidable
contîanlina t loîs of iijtirions% nat-ure. The vauher sulp l l h bc of
suicl a qualilY as aise comîposition of tuie.xao and the nature of Ile
deposits in the localisy, and any- cluenulca refuse uil libe Ipree li-
cd if posbefront gels iiîg iute site sup . it wvili ble round tÉbat
i %coste cases the soul vields îitcts ilaiter 90 ste -streamti flowilig
cicr il, aid it cceurs Ébîat svatcr contanîiîîaîct in cote loi alliv isil

bc farces] from ils; dissolî-ed nuateniai bv passiuîg ilîroig a Io .caiiv
hai-ing a difféeit composition cf -«.,«l. las iron Jirm vater
ssiI! oieu bo fêtant] frced front llîose cleîîîeîîîs wlîiel arc ilestrite-
lise to boliers, ste nictallic depcs!hsias-iug takcîîcap tliose ec-
fieras. Some of the suibstauces wlb*scl are liit fostnd ilu scater
suipplies arc ilieie bcause of thec decontpositioîî of thîe raatermai
ftiruîing the 'caler colîr>e byv thîe actionî of fic %valc et- lin
c'lier casesi it occus Étant site district mar of voic.1ilîc origian or lb
ntay bc the romiains cf ancelt oceati beds, or the accuitsîLitiots%
of large deposits of organic uatter, bog%, rinsîthes, etue. WC nîay
hiertz cousidcr UIl ramure of Ille *'iilsstauiccs winîch sce inid uni w:ter
supplies. Tie tissant cases are eiiloridus, sulplîates, carboia tes
and niltrates, uIl elcambats se conibiued beiug caliciumi lunie, niag-

*l'aper by J. NV. Willt us, ofi. Wùucr & Co.. chcisesuh. liamilto, mcad belote

uîosiiuiî i uiijasiî, Maiîiîiii %eî:ullir ct1oiis
ionîr;slr %"Ilue si-livhtnse suisse cf %tic lic.wy acas

suicl 'ti lead, cîsîter, etc. *'Iesc%. like the titivt, are' carriers of
iuijiritimi clî'ilits asiîd are nos îiaîgertiîîs excetpti îug froini lcnuniug

dc,îosits iii a ise Ililur. Aîictler forni ini wclieli suaie c e- i 'tuîu' stîb.
stalices schala iuv%« m ha.st ciT-t s Pi ii g.iseiiulis conitid iuhî t Ilie
air. front tis source attuniois ssiI carry' 1,10 scauttr -lîlorn inaluu
suliluir. Carboîtig ;ai id g.1% alJ ecii free lit rie aucit are milb.

st.atuices wiels are fc.îtures of thîe aic.iihene, and to a greater or
less exleîii ijuriuiiis t'oist il lielis cf a nvilles- suipilit.

Inie niî o uca ile ueposits lia ciîg a tcîidetcy tio aiffect the
'ai er ani thliir nciglîbcriîocd, il iîiaî bc %liviut tied thlat 'o acid are

soin lut Ire.tiiîs i roui Rite %slplulttire îtid forîited troaîi ite suipiiîr
thl the~ cOpîer siu-etiiîg (if vessels Is cle.unct oi %cxiii, aiaitbihe
ctuîsiei annale briglîlb hie soiccit a'ct ion of tlic stid lii thle mcater,
anid ini certai ris trs (Ir Étahis conit inîenit i i %fa bed Étlant t llîcus.

-laitl of sonls of %tiîienî acid 11.1ss auiuuîall$' luit o I lle sea , anid it i.
noterl as a lact thaur iii the civil %var unaiuira flice belegrapli
baitterie-; cf -ecrtaiii localities depentied o11 cibniolie slreauîq for
tlîeir axial.

asA mi, Bort.liiît. i'iti4 parb oi the Nuibject brîigs aitened
coîîditîcîîs. %Vaten ai sil% crdlisry- state lins ai teînperaiure of
ashosî 4t: ho p degrees; F., ansd te àovetnt tlsunuutity îlr accort%.
ilig go tenîperaitlire. 11 lit) . alstliesscter %sli dis"olve more
svlcint i li-'iî col, bîut couiicrsiy site earilîc safls tistîaii fornied
lu 55-uber suapplies are prcs isititd Inauiaîlv bectuise illese %.aits are
iteir ini soluioni b> carnij acit gas. lait tllis %vîil cher gabes ig
tintacts anore soIttîit fi colt! icater thas isartii, auti i- dt%%ilrpated
fronti liot 55-aher, svilla the restit oci(bue iiirossiîigk tut cf solution of
site eartliy stait. Thi,; togetitr ss'lbi the ecaporaîclu cf svasesr
leasiîug Ille solidtî blîiîîî lî islaukuig st re.iuî, as thIe cause cI seate
atnd boier înuîid.

Nos oîuly i st e inutc lefi belinîd, butll c e 'ienenis wlîich Cril
the clidîe. stulphlîni ec ., relatant a siaisi nitîier ste ienl.
fiuieîiu.e cfl ie Iig li enilirrat tire ul tll lit resclice cff nîoishui?0, tiecons.
pose wsilli the lîberuuiosi (uf tit ratiele ornt part ollie substance,
sclicl is Shenî frce acieto ile trois plaies tir tuibes,. svhîim il does
Io ste scrross tif îiaiy a boiter osîler. Il ill lic rcaicd litsai the
pl'enianc'ney cf scaler 'cas referneci Io nt tlie IiegtIunuIig of Étais

Imer We lucre iicct %sitl ic ue steiii sî'lici operates sclîeîî miaI-
ter ik stibjecled i oailered conitionui, if tite ahîeratioî us couisider.
able, to thec exîî*ît uvwhi ic e hîave obNervcd to ccuri flictu baller;
ilieu thle coîuliîuia t laits îs'lîci 1revîotaîsly exîsteti wvill [le broken uîî
-iat ciier cunibiuîaticus sdil occur - *-caling vs, mindla Ienai ciu-
a ni Ilie llai of hue boilr is calei oui Ia tsalie ilis part ini fcrmîiîîg
ttuîsc uoîiiîbîatîoiis. A ss'aler cositauuîuîg chiistes is fed ile a
titiler and coîîcsiîtratctl by thue Io%% b>' ciapor:risonlin mîîc teai of
t,. sî-auer. Tiis% ctiuct'îuiratiota brîuîgs %vilaîl uthe breakiug uil) cf

tlia- vtîories. Carbonue acurl gas bcung preseust. Cnec and atse
cunîbiuid ib hbeiraied 1» tht ec iîrsn cilel of hIîgu tempt1era-

titre as- referreti to auiready, and by État lasc sîlmucli giicerns sat-
ber auai svilîc couples alcuiî4, ta tlieîuisclces if uiotlîiig elsu is

aaibe Uns catrbiiiic acirl gas i4places lise ciulortute taomubinied
as ciiorîdes, aud thm' ait tamrai sckîug ho cliey ltais miv ofcîuîhiuuia-
lion, uîîîîîes auseif t0 ils tient aufluuîu , m e trois of tit hoiler plate.

Il sviil iiere lite couicluidcd Ét tuc cllrîine liacisig (folie ils besi
or scorst is oui cf thue gaumet buu unt, cllrite cf irou is îlot mocre
stable l iiî ciuionde of caciuui naîuli, potassitum, sodiumî or
any clîlonîdes sîluicl nî,' ,îass naitn the botter ai site lecJ ssaler.
Chioriele of iait miul slike upl oxygeui, wichcli as atttiiol)lieric air is
baken inato flic botter, dissolved iii the scaler, a11J si btais ssere flot
tucre site scauler ss-otild hie called Oui ho fuîraîsiî oxvgeîl aînd auli oxy-
lîloninle ftînieud lias.suig on utoîh a futrler addtion of oxygeul. auJ

(Ise formnationî of ant suîsoltîiîie îîxîue cf wou auJ tuse cllcnlîî us
augaiu oui iv; cruel inisioli after ail alouti ci mrais, aud sa gces oui
momîîentb afier mtomnlt ho auuusocîicî extelil, il is truie, hut like

tIhe coral llsecl, ,a taille ,it a tante if carnuecii long eîîotîgh will
acccnî iisi îuclî. As sithU the~ clsio, ic, su, %illa tise chier!salis

jsust the exact chuanges and lirtitess si us ilt îîrcsuîuîîe ho Jcfisie,
ltîlicu foregouug iuIt lîrosc liglit on fice cassîs.e %-f tuie corrosioni ai
bolers. iiauciuig stirceyel ho a lintiitct exacts( dise tiigiîl of scale
anJ aile caulse of corrosion, sce %vmis coisuiler aile action cf briller
pîurgcs%. Ve huave obses'eJ aise liberaioi tof coroie acd ece-
utucis, auJ o tttî ueulze iiest: iluosi pîurges are atikalies. aud rc-
meiiberung tue ttecotiilîcsuhuons put rcfcrred ta, wc cai ',ee tirat if

illese uicuit-alizen Iacl%î tois-mn7lthe ori of saitl, geuuerally a1 soda,
are allowed lu rentalisi iui(lue boier, 'ce caui exîtect ta exiiereuuce
saiislar restîls agaul, eailing apîparentiy for nîcre :ilkai. itis the
iirecatilicis wsqîch ivili bcst combat Ilttse Jausgcrsaine Iiîithu
site~ botter, ssasluiug cui ad filliîîg citla lreli scater. Titis lias its
hI*ii, lIcwestr, andt tuasàt of siîece%%ily lue ccuîlrolleil itv fiet, tianse
aund ci retsiuisa faces, [lit ui c:uî uc scela hou' c:uluable, is lîlcus iîg cil

wch cii> tîeduict% frot til' ccusiiî cif corroive limiter iii lime
attio tif %v-itau is bluscî il -a m lore espcailvy cileauîiîsg ot.

iT'sso saisiple% cf txrsiler feeJ svier scere slîtsî'î, cuue frais a sui>
ly tank sceî sliowien Iuîn-ece ofmsilîli at-ci and ss'lîli liad

tuueîciiluie of as biîeîg coiiullil eoonhg. The aller
%.sutîie iusch llorîdes, boita Naiiuils a 11dicaied by lests lîresence

cf frec ucd. Tise actioni of lîiuspici ,lrge' sas aiso illuîslraicd
ini coîîjiction s%,i-ltante and iagiiessat, slisig lîrcipihal lit of
Ille sallie.1

At flie regumlar niceliug cf Toroto No. t, Cautaiian .1ssocialoii
olSiaticia.rV Lsigiueers, field oui hite seuconr d ust iri j;.uu-

an>', Iluere was a gond auttenduat - of niimbn'rs. A impuler reiatuîg
la ie înaking auJ rcfnigeratitig machinues us-as rend iîy Mn. E. J.
Piii1 , eliaci cugincer cfilie T. Eaiou Co. Tis uialer, scîica is

pn;itied in huis issue, crenied cousUieratie di%, tuîssiî, and îtany
quiesîlols ss'rcasiced auud exîlaltinedi. h liisbeen:arraungeuil thoîl
ain «IA'I Ionie in the large assenibiy liai! cftlie Cotîfcdcr.itiosî

Uic Buildinsg on \Vednecday, Febrtiary l4tli. Thse tickets arc Si.

1-'cbrtinry, igoo
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EL1EGTFîIG RPILWItY DZPW1RTMENT.

CANADIAN STREET RAILWAY SYSTEMS.
During the past :nonth several of the largest %treet

railwvay conîpanies in Can.ada hîave licld their atnual
metings. Thle %latcniienits pre-seited, as Outlineil below,
show dluit gcncrally the business of the year was of sait-
isfactory character.

HIAMILTON, Ç.1It!IStY & ELECtsIIi. IZIC ctAt.A.
The annual mîeeting of the sharcholders of the 1 launil-

ton, Grinmsby & lhmnisvillc 1El.ectric Railway Comipany
wvas hceld in thc citv of H-amilton on jantlary 2201d. INIr.
A.J. Nclles, manager and secrctary, suhmnitted the fin-
ancial stnternent, whichi was cvidently satisfictorv, there
having beeîî ant it1crease Of151,934.33 iii the revcnuteover
that of î8Q8. The revenue for 1899~ was $44,670.75,
and the disbursrnents aniounted to $27,72C),87, leaving
$16,94o.88 af 1 Surpluls, Of the surplus $4,250 Wva.
paid in intcrest oit bonIdS, $2,! 52.24 iltCreSt on borrowed
moncy,and Si,66j as dividcnds, quarterly ati 1 -4 Per
cent. ; total, SI 2,067.24- rThe balance, $4,873.64, added
to $2.,50. i brouglit forward front 1898, nmade a total
«;urplus Of157,823.7i. The asscts ivere giVenatS $277,-
474-38. 'rte liabilities wverc ----,o the public Si ' -8,-02.-

2s, ta tie shareholders i1,0 capital stock, andu
$35,472. 17 profit anîdloss accotanit. A hy-lawwta.s passet
for the issuance Of $35,472.17 of stock ta paid-up
shareholders, pro rata, tlîis heing 3,3 1-3 per cent. ot the
capital stock, Si 330 Officers and dircctors were
electcd as follows: C. J. Mykes, president ; W.J. 1-lar-
riF, vice-presittent ; R. S. Martin, treasurer ;L. Batier,
A. 1-. Myles, Robert Ramisay, R. S. Morris, directors.
Mr. Morris wvas electcd iii place of johan Gage, sen., Wh'lo
retircd. Mr. A. J. Nelles was re-appointed manager
and secretary.

LONDON~ sTnizEr RLWAY.

The twentv.fifth antimal meeting of te London Street
Railway Company was licld at tlîeconipany's offices in
London. 'lle annual report, whlîi %vas read hy Mr.
C.E.A. Cîîrr, secretary treasurer, showed a falling off
in gross revenue, as compared with the previous year,
0f1$53,F16-1. 1Q, and the working expenses exceeded the
receipîs hy Thu85.*his was due to a strike ot ecm-
ployces whlich conitnetced on M.ay 22nJ and continued
for several nionths. The gross revenue for îlîe v'ear wva!
$59-947.58g, as, against Si 13,8t1,75~ for the previous year.
The operating expenses were $66,872. 10, an increase
Ov'er thc previous vear ol I.8 per cent. The quarterly
earning statenient showed that the revenue i,îcreaîsed
during the first quarter of ilie vear, wliîen tliere %vas no
strike, 1a. 2 per cent., so0 that had tlîe systeni remained
in operabion wiiotit interruption a1 nost satisfacîory
ycar would likely have beeti the result.

'rie old board of directors %vas re-elected - Everet.
presidenit ; Nir. Sinallmian, vice-presâdent ; Mr. Carr,
general îiinager and secretarv-trensurer, and NMe.srs.
Moore, \VaNson, Spencer and Brdrcdirectors.

OITAW A ELELIIMIC sTE A1L.WAY.

The ottawa -elctrrk Rnilwnv Co. experieniced tic
niost successfut v'ear in its uins is;v The
statenient prusented aI the aninual meetinig slitowevd îlîat
the total nunibcr tif passengers carried ivas 58389
an illcrease lit 700,000 Over tic previous ycar. Tlîe net
Profit wasSSo.7 Four qitarterly d.vidends wcre

paid, aniounting tO $()5184, and the sutii (If $20,(x)3-37
wvas carricd forward to tlîe credit of profit and loss. The
gross earning% fou ic h'ear ivere $263,S5,05.5, as coni-
parCd Witt) $23 ,1,800.02 iii the prccduaîg yeur. A dit-
plicate plant %Va installcd during lte year, consisting of

s --et of horizontal water wlieels of a capacity of i ,800
lI.p., direccîly connected to a generator of srnîilar capac-
ity. rie Britafînia extension ik expected t0 be iii
operation by Mlay a st.

'l'lie following %vere elecbed directors :Messrs. T.
A hearn, J. WV. M cRae, George 1P. B roplîy, WVarrenV. Saper,
Peter WVhelan, Thomnas Workniaaî and Aie%. Lumsde,
M. P. 1. At a subsequent meeting of the board Mr.
ruîos. Alîcarn ivas elected president, Mr. J. W. Mc-
Rae vice-president, atîd MIr. James D. Fraser, secre-.
tary-treasurer. Mr. Reditiond Quain ivas appoiratedaudi-
tor.

TOIZONTO STREEBT RAILWAY.

'te eiglîtlî annual nmeeting of thc Toronto Street Rail-
way Co. wvas lield on XVednesday, januiary î7th. The
report of the 3'ear showed a net Profit Of $432,869-43,
conîpared Witt' $404,738.80 for the previaus year. Out
of this aniaunt, afier paying dividends Of $240,000, and
deducting pavement charges paid to the city, the sum
of Si 2,869.43l k leUt 10 carry forward. The gross carn-
ings during tie year îvcre $1,333,542.44, an increase of
$1 22,924. 20 over te preceding year.

'l'le operating expetîses were increased by 1.4 per
centt as comîpared wvithl those of' ig8;, this being ascribed
clîielly 10 a general advaîîce in the cast of materials. A
capital expeuîditure of $-40,000 ivas made forant engine,
generator, boiler, rollingo stock, teed ivires and car shedis.
Duriigi tie ycar 8o cars and two electric sweepers were
added ta the rolliaîg stock. Two car sheds, capable of
storing ioo cars-, and a brass foundry were built.

During the ycar the conîpany paid ta the city the fol-
lowing amourits :Percentage on eamnirgs, $111,425.66;
pavemnît charges, $64,000 ; taxes on rails, potes and
WireS, $2,64 1.12 and 0on real estate $$9,365.85, or a
total Of S187,432- 63- In addition there ivas also paid
the provincial bax, anîautîting ta $4,748.21.

As showvn [w te financial statemcnt, the assets of the
conmpany total $10,263,615.27, made up as follows:
Road and equipaient, real estabe and buildings, includ-
ing pavements and suburban uines, $10,089,953.01
stores in hand, $30,8 74 ,87 ; accounts reccivable, $i9,-
764.63 ; cash lin batik, $106,210.84, and cash in hand,
$16,81 1.92. The liabilities are :Capital, $6,ooo,ooo;
bonds aiready issued, S2,9c)9,QS3.33i ; and incidentaIs,
which, willi nearly Sî,ooo,ooo carried ta profit and loss,
hring tlie total ta $,0,261,61 5.27.

A comparative statemient of the last four years is as
follows

Giro's~ e-tîlitîgq- îS(K, $q197,273-20 ; 1897, 51,077,-
01.3; t89 8, St,2zo,618.2.1 ; îSg)q, Sî,333-542.44.

Operzîting epîs -- 1896, $507,760.31 ; 1897,
5S;25,801-25-, îSOS, $ 578,.857-26 ; 899, $650, 324.55.

Net e;trniîngs-sS90, .S49,512.67 ; 1897, $551,81 .--
.z8; 1898, $63à,76o.98 ; 1899,$5681,217.89.

P.issengers carried --- 18o, 23,537,911 ; 1897, 25,-

'7 1,314 ; 1848S, 18703 899.8~q 31,826,940.
Transfers - 18q6, 7-3i4,895 ; 1897, S, 160,022 ; 188S,

8-287-,39 ; 189(), 10,53Z8,279.
Percentage of operating expenses to earnings- j896,

50.09;1897, 48.8 ; 1898, 47.4 ; 1899, 48-8,
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SPARKS.
Aitagitatioii li benu coniitîed to have tlhe village tif Oran-

tont, Olit., lightîd Iîy ceeicitv croLnt <lic powîer lhansie int li
silh.ige tir I.îcaîî.

Tite St. Caîliarltes Cold Starage Co., Ltd., Ila-ve ordcrcd a 2o
htar-s powerpo voilt iitiiiiipohar mîotar frot thi Caundiait Oencral
Elcctric Coantilv.

Rei oîtsf Crviditoui, Ont<., arc saisi to lie loah<iiig iîta Illie
qlic%tiitn if proli<abhe inivesisstl ii ani electrie liglit plaînt for sirect
and comminercial plupot-4*

The Casndianl Getera lc.r Comnpany arc insalbing %ee'rni
tif <udcr ti pOîlia-< iniductioni uitators nt tlie work-s tif <llic Hamtilton
Bridgc WVorks. H amtiltont, Out.

Thle Siade Electric Coipauî, of Quicbcc, lia.. s.ctciure <li cons-
tr.îe< for electrie wviriîg tif tlie F-raticact clilrcl, saryaud

îtrî'sbyterv titi Granide Alec, iii Qiiebcc cil>'. N'early 1,000 liglit.
noîll tic retuirect.

T'lie aut ltaritis oaI Viiiipcg geiteral hosplitad are installiîtg an
viccirie hîglîl îng plthit, and liavme placedail ordrr nu h <lic Canaîliani
L.eiieral Iilecî rie Conitpaîty for elnc (if teir sîaîîdard dirct cuîrrent
ba kilowatt geiterators of tie itmlipolar type.

A\pplicationî wili lie imade te Ille Domn'iont Parliatnieît for an
nct ta pîermt flic Bufi'io 1Rîmilwn.v Co. <a acqiuire (lie i%,ets and
francis'e ofr te Niagara l"alls lpark & River Railway Co., <lie
Clifioît Smispcitsioî Bridge Co., Ilte Qucenstoît IleigîtsSîpetiî
1;ridge Co., antd Ilie Qiîeeîts<aî Ileights Bridlgc Co.

Tite P'ratt & Lctchîworîlî Co., o'f Bufiflo, whîio.are.abott to open
a Catitadian factory for <llic nanmîfac<mître cf steel Cas1titig, etc., at
lîraiiord, Osit., have placemi <liir order for clectrical eqmîip.

aiîent witî the Royal Elctrie Ca. Titis order incîides oitC 40 ii.p.
aît twa i,~.p. S. K.C. induction motors, %vithi Ir.nfrttr u

condensers.
MNr. F. B. 11rothcr4. svell kmiowm t ~N treet ra'dway cimrles, returne~d

te Moitreal front Dcmarara last utott. INr. Brothiers is now
manager tif tlie D)cnarara Eicetrie Co., Liiitcd, antd li' mission
i% to puircliase cquipmcutt for UIc trolley :ysieni <o be built at
Georgetown, Blliti Wýest luidlies, by Montîrent capitaliNts. Ucl
states <lai abotit ii utiles o'f irack wilh bc laid dovi in <lie cil) anîd

tOtnt considerable extentsionts will be mtade later oit.
The Sotli Africaît Mluitui. Life Instiraîtce Co., of Port Elizabeth,

Cape Coloîw, lias awarded <lic coutract for a conlplete electrie
ligîti plainta oflie RaoyaI Eltctriece., of mottreal, Cnada. Titis
planit Corisisîs tif <wo 50o l.p. locomiotiv'e boilers two 8 x îo lîigli
Npecd cngiîics, direct coîiîtced ta two z2,t k.w%. direct cmrreîît gris.
crators, a inarble switclibaard and a sel of slorage batteries, tltc
wlîohc to bc iitstalled iii tltc Southt Africait &Ntitmial Life Insmrance
Ca.'s riew lîrenisNes il Port 1El.iza<,ctbi.
The %hareliolulers of tlie Toronto & Smîbmrban Railway Co. hlu

ilîcrirast anatiaf nîe<iag at Toraîttoimînction on1 JanuîtarY 24t1t,
ail which Ille folloawiîg directors werc elected: Franîk Tuirnie, C.E.,
R. Wilson Smnith, Rolberi B. lienderbon, Ahlan Bioyce, sr., E. P.
lcaloît antd R. L. MeCornmack. At a subscqmicît meetintg of flic

dtirectars, Frantk Turner %vas clecied presideitt and E. P. Iîcatan
micepre!sident. Il îvas decidcd to look iîito tlic advisahîility o'f ex-
tendiîîg tlie rond furthicr io <lie coinly.

The titird anamial session of the International Mlining Congres
wili anitbhe iii flic city of Nlilwaiukee, Wiis., on Tltursday, Junc
î9îh, igoo, aud conîtinueî for rive days. I< is cxpected tîtat <lus
conigre%% wvili bc of grent importance in prointiîg <lie intere!sts
'fthe miniîg iîtdmstry. La rge commit tees have beenappoi nt cd, a ne
visitors %vill bc giveut evcry atîcîttion. Inîformation rcgarditig the
cangress ivili bc clcerfîîlly fmriiishcd by Mr. T.J. Suîllivan, sccretary
of fic local exectitive cotunittre, Seittitc Building, &Milwaukee.

lThe ainnutal sieetinlgs of Ille I anmiltaît Radial Railwa', Ilanilitonl
Street Railway, nadi laîiittil andti tl% Dîîuîa l ayv, iliree cor-
ptorations ,aîîtrolled t,>- flic Cntarae<l'we Comipany. were lîeld
titi jauiry î.;ti, ulieîi Ille following ofl.,cs were elecied l Radial

RiayCampa <'y - joli.. ll.îîter'.oIl, presulcît I lait. J. M. ll
%onî. ICprdil; J. Moodie, ire.î%urer. Iliainillon Street Rail.
%VI% Conipasly- 1 lo1.is. J. M.h<'' Itreitlii ii lt ickenItoîi,

~it-pe~.deîI oh l'ltrat,%ecretar% joh i Miodie, treit,4trtr.
I lainîlion auJd futidas RamIin i%. Comtpany -joint I)ickeîilstn, I''r'%'-
tient ;J. A. Ralunîerer, vice- pretiek.t ; J. l'îesoi ecreinry
Joh aM ioodiv. t rea%iirer.

At à à 'ock st Ille tiiglit o'f Tiiesday, jntanr %th, lire ocetîr-
red ii flic powetr bouse of tlic St. jeraitie h.iglî &ý I'awer Co., Si.
Jeroise Que., whi lotalIy destroyed <licir clectrie filanît. O11

Ileîesa flerîiaoiî Il 3~ clOu.k tlie ROVII Elceirtel Co. %vas lt-t
struetcd I)v tlie Si. Jerie Coiipiiy te forward te (hlin.t 1% qîiickly
as palla 7.j k.wv. S.K.C. gceralor, conîiflcte wi<li exciter
anditllîad The citirs, outit weîît foirwairc flint eveiniir,

%v:ms rec-Iiveil iii si. jerorne Tlîmîrsday inoriig at se o'clock, tlic
dlc%t roycd plant was reioved, and thie tlen' onet, iii ils place a:nd
< lic liglitu, turtied oui at4 titual at s î.m. titi Friday. Foriv-eighit
hiotrs after tlie receijîl of (lic arder Lîy thie Royal "1h*ectric* Co. iii
Montreal liglits were again buruiing iut St. Je, onte. 'This iii quick
%vork, and showsi wlîat cai bc acconiffhislted b>y tliorouglilv wide-
aw'ak pteoplhe.

MOONLIGHT SCHEDULE FOR FEBRUARY.

Dy or1 No. of _

A. 1. 0.1 1

3..

9 ....

3 ....
4 ....

23....?

'4.
2.i. . J

264... .
27 ....

8.200

10.30
11.30

A.31. 12,.10

1- i30

e'3.30
No Liglît.
\o Lighl.
Nt, Liglit.

Pu.6.00
6.00
6.o

6.io
6.io0
6.--i

6.10'

6.201

6. 1.

6.00
6.1<'

e' .00
e' .00
No .onglî

5-40ghî
5a i40t
5-4u.8.0

10.15ý

7-40
6i.4o

5.40
4.40
3.00
2.30

2.30
3.30
4.30

6.00
7-00
7.50
S..50

11.30

11.20

Tal......... .i.o.
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TRADE NOTES.
Tlie (itiiklîe & Nlcut illii lCi., i .ituteti, ("-ail, Onit., ret'irul h

14uliicti a1 houier foîr iit. Ili ittii iet & I ront Co.. * iiiluîtl.
Waifcsr E . . v uats îiircimasu'u groin flimc Utitet Eii.ctri

Co., 's ttroiilu', a imltiior 1cr io1wr.îlîîg fa.îsa l i[ i~ fart.
Me%%r,. L.nwry & Sont. Ipork pacikers, Il.ziiiilltîit, 01t1 , ia

ndcietili I erO-lr1it.imhut.î 7 11-11- S. K.C. ilitihittOR lu ttilr,
lititln-4d Irnit flie Iuval Eiotrji Co.

WVe ire iiiieitet lis lite- Natlionîal Cariuiu Co., tif Cleveliantt,
Ohiîo. for ciii;îîs tif t liem utîlemîdar Itir a qtIo, it t îlill.tamiviilg wii Il
iq Ilte iitiigtlglgt sciedîuîie (tir lit- >Vcar.

A(sILî illetliîig oif lioitmîg Imaiiîifait rons amlui dvaiers lieti Inm
!lioisîOJII :a fîtîilgil agean aclvaîit e dei prive.; wtîi uleciet isont,
(ilme o Ilte tivaittod coil tirfle raiev ittniai.

ie Caitadiait (ititai EjIctii CoX. a.ie i t'c-id mi l% riier
fronît flici icitpiraI ii tif flei Iow twif P rmtiimîmil.Q. , ftio ee
of tueuir %lantiard 4.ç kiloîwatt 5çoo %olî iitltiir gt.itralrs.

Mie Torontot & il faniuiot ElecI rie Cii., of il ainitoî Ont., hie
reeeîii remiittîveti lto larger lîreiltusesé, mIt tihucit itcy 11a1e imîlItit

VIIn-4imlîtiCt)CW Itîaîiligity, iviicit i% tîruveit by clecînicit>.
Tit Ciiiga4rv Waler P'ower Co., tif Calgary. W.. ht liecît

cent jteiicii 1e ilutrease lis pif, i it S% mi utlallîitga, iso k .S. K.C.
I wo.lilhtse indulitir u a lernalot, siigpiod l'y flimc Riyai 1lictrit,
Co., tif Moîtlttreatl.

Tite oummt Perchîa lRîtbber Co. cf Torontlo arc itcre.&,tig titeir
iectrim liugiiig pîlant., antd litie erdereti ater p kiowatt

geraltor, diîrect cuimittt leti 10 an lIleai euigite, fromi flime Caitiidamm
Geicrai 11eloîrre Lttmiîjauv.

ZIssrs4. Ahcmarit & Sojior, (Jf 011aw.i. Caltaiauttgents of flic
'Vei dîîhîiu e Eilrivai aitid Miattificturing Co.. a tre beiîditig

mit la ver), tieat ptalier kufe, ivliiedi îîili lie appîreciaieml for mi% use.
fimiiîcss jqitterv- ei fli l itirnî"e(cf ait a dvert seinentS.

Tite alttti of fle eietitcai comjîamie% i% tliretei le flite ail-
verlimet tir î Mr. E. j. liriîwî, cf liraimîfenî, oi Ille lait page tif
coi'er cif titilsimiler, int ivhmili lie iiimîtiai os tfliaI lie is iît a poeu'
lion la itake reli.irs i e ail kiniti of ecietrical alîharal% 's i siorl
notice.

The Nat% iot .' ci C .1 tttoii Cto., wvlmo fhaie rect'ilhv Coini
nieticeti lieotitt aîmr f bicycle%. amîtoiiohlilos, etc., it fle Citly
cif i littiliitt, itîctt mîperaliimg ilter îîuîrks iiy eiclrmity, and have
îtlaccti ilîeir irdî'r wîtit flte RoyalîE lilcetriu Co., cf Nloitire.t, fotr

tIwo 30 h1.1î. S. l'.i. inuictioni ttitttir%*.
Mlesrs Coiii'er & iirock, eleciricai engiteers amnI coti.tcucru,

letrei ire itou' clmtggd itt i11ttlhing 350 tlitatidiescet liglils
amni iSlîiîuiî ti flitc reideitire of i loit. G. T. Felford aI Brît k.
ille, Omît. Titey itave nisut btcit :mîîaid [lite cotrai for fi3isig
up clectricaiy flme E.,ttisîrit,'oii ltiit i . i i'açintite. Que.

Titi' Cattaihi.îtlGterail Eleet rie Colipamv hia% ereoidai t<r
fronît flie Trenit Élecînit' Ctiitt1i.ti'y foir îisie tif îhivirt'saillaril
tirceeîiuuîuse ailenitalers, iro kiluîwt ca1 î.icitv. %vîîittd itor ,
icolis, luige ter ui tsuctiiari %tel)01 it a it itm.p mlmîwmî t ritv%

fornîcru, antt dis rmiutng patiel, foîr iliteir mts'mttisicl ;a Blleville,
Ont.

T'le gyralor Li o ti flcîmr mîiliiîg, cf ili flie (CIcli & Mec.
cmlltimgli Cii., i.itilteii, (;ai, CatOnt., are flic te i' Canîmtttinia iis ,

i% iîîet'ing %iulla itucl laver aîtîîîîg nitiers. Thiy li.tt- liait luis
ntîciiery lt allitin ît îîîa ny oiiry ptroince iri I lle ........iott

Rcceiîiy a1 car-leiui %va% shîîjîjîod le ilte Fattr'Milimu Co., Fort
Sasîîclmwaî,N.W'u.TI.

I'iîe towtî cicui cf Neelpawa., M.îîiloha, irai tectpiliig tueý
elecî rie lighît andî peuîver pjt t rt'îcîilly duîsîaliî.îl liv lime Roili Etîgi.

neciuîig Coî., lise lthe folltluiliig rosuiluin îOt Il mltalt Iliii Ciicii
have iltuicit 1 leasîire iii hîcarng tltr.ttl' tiiflic effiient illmaittier imt
whiici J. F. Portner )ta% imîst.ll ile i gutu and itoilt'r, iut cottîec-
tion wiih o> etrieltrit' plants, andtilt a a ep> tit is rvu.suîli dei lie
senl leI Ilte Rîthi Eutgilnooriig CO."~

A conflilr'tiVely~ îiiî eotrical ustmiîi lieuse dit ci. of Mr.
Joliui lcrinaii, cf Moîilirvai l. is 'tew mlîaitrs atrt' tt 70 amui te
Criig strcciî. Ti.. Iniftiuig i, touir siuîries higit. tieite aie th.îm..
Ustent.* andu i. tîdîtrabà~ uliiiid anti fitted tais. Ici tilie i)tse.nicut ia
fitirait Ilte ies c..smiia,; Caiîes. coîduilit. lieay ivires,
uiulalers, Ce. Mr. Fonuitatt's officl due i itîcato oit fic

seconîd iltior, logellier v. it a tic%% Ialnraler> etiîîpied %villa .1r;otlq
îîsliitCitlec feir tvtitlg iîta1111Î%il aîtî4. lis tis Iabîîrâory

iiriititt av lie tesled Lmy lisute puîbUe frQt'iri Cha rge, a pni% iege
witimii tviii titi dî'îmht lie ttl1îreitteti tiv ti,.erI of eiect ir,îtl. lThe

i îvîî tililer %toies%vl bcI tto dicedte taîîf.eîmî Mr. Formats
lit.t litilrciia%ed (iet plaît: of (lime Cétna.diaiî Iryaît Electrie Co., aud

wali a tuirtre ai Cettlîlele fllte or eoul-cils, swulcimes, rosellC't,
sokets, oe.

Ail tgîtei gr.îtet o l lîrcionl eîerrowdmîg of slairwa.ys
anid <'levai era ito»eà etieriig or leaviitg a bîuiJling iq tied ira tîtait;
office crf lie Initerntationtal Correspoentmice Schtecis, Scrantîonî, .
'l'îolieitie tif ettoritg ntnd ieaviîg flic buîildinîg is rcguIaîýd lîy
cltokl ont ecis orflic fiii' floors. Oit rite Itiwer Iloors file elocks

re t correclv, bult lmeSI, cupr hoors tlieyiro a fîv îtits ta tesîsow,
iio tiîî flic empiclye, Lits flic iwer flomr are i iliîei lesks before

itOse titi flie tipper i euir are dlue la flice building, lit icaiîg flie
btuidinig iliî enitpicyees tin fle îiîper flotors du aloi bcave ttitirdcsk4
tîiil several iutîes laser allait Iliose oit flic loecr floors. Over
500 pactifle are t.gnitevetl iraifle buîildling. wvli.-l us used exciuîsivelv
by Ilte Ilmîîrîîaîltial Corsodn e Siiois. ilis iîsiîttiioit
13.1-4mgver 7c, iretrse-i of tîtstrtîcti fi> mtail antd ils sttidenîsq itay bc
founid ils ai1 liai 1% (if flie wonlî.

The Uiîlted Elecîric Coiiî 1îasiy, Torotoe, rep)ort flic follewiîtg
l'liTe Tale Optîcal Ci,.. i'elîreror, -a ttir for oapcraling

i ieir pli. Ritled & IZ.titn, :Çe% Toroitlo, a dyinofor liglît-
iitg teir %wîîrks;. lodge iMfg. Co., Torontoa Jîiîcîioi, OnI., ltamno
for Iightiug tuieur works ; iaitiflton Sîeaiîtiîal Co., dyitauîîo.for
iiglitg Ille %ensl.iiii htic.isa ; rfite E. S. St ephtenson Co., Si.

Jouît, N.B1., smî'irai ii(tilr4, aitoig tithiers îmvo ofs 8 ht.p, Iîto of 6
Il.p., and one of -, I1.1). -; .. il. Allitî, tif Torontto, for lie Nonstîcit

Mf.Co., a iî% li.p. itr %villa wltteit te>. itîcid îc operale
ltir ptatialtri llat ; Jas. Feivick, l'resstî, a1 Vq ligIt -arc
dIvitaiîno, %illhaitmbro a ittfoi liglil iiig flie Iowîi cfiresloit
J. Formtant, Mîiciîreal, a tîtimîthor of tIlir %tamidard type intîcors,
itcltidiig oine cf (i .p., anîd cte1I ofs 11i.1î. ,Il. Ii'lil1S, Terotito, cite
ciftlitir bli.l. Niatîdard lype incîmîrs for operatisig him maititfac u ring
pianil. Tie Uiied EIctric l.Cmpaniiy have àltai t conîîîleled anm
inmtsaltii for liglilng flie fatcîcries lait yards oftic Norîtuntbcr-

lantd Plijer & iilecîric Co., of Camapheilforu, OnI.

ELEOTRICAL REPAIRS
In îhe. larve an.d %ci[eliuippeJ facoriel tmbtre the manufacture lit eleciricai

at'taratuib is itirrieml out tndcr he picce wurlt %sLsenî.tIry iind th.îî repiair work or
pi',mraius sent m t lec trii.iired or te.-uunt inlmfteresal itîhii syiîenî, and ini many

t-ases lime> wm.zmtt îtf , il,,î ibis kurnd of w.oL, as il is aiment ipiieto do
il witm dipatcli and ai a re&wale peiçe Knos. ing the abose ta Le à ac

MESSRS. FRED THOMSON & CO.
774 Cratit Street, NONTREAL, P.Q.

haie Arrani:cd cîier morkt fur repair II-or onty Tlacy Lecp armatures cf îmcriyr> ail
matir. -if -1) giii,ô in %i t.k. wlmkh thy loan suhie repairs aire being nmme. 1Ilmeir
(atîwy i% -a trrangtemi tîmat ttmy eaus igîit atid dcay. andm w,îrk aui bie fi:i.lmed in
the .httîies posiIble hu.Tâtehon 010 aâIl 3i4g.

EI1oNs BOIS COMPOUND hioENGIN11RSIIPPIES
ULubricating Ols and Greases, Flue

Cleaners, Cotton Waste, Pipe Couering,
Asbestos Goods, Rubber Packings,
Brass Goods, Belting and Lace Leather

WVe Bîy file lliesI andi Seoui aIlte RZiglit Price. If N'oit Wval
lit Sauc :%oyantd Gel Superior (;oods Write L's.

THE WM. SUTTON COMPOUNO CO.
186 Queen Street East -- TORONTO

Victor Turbines
OPEwi"RATING DYNAMKOS

Titit ftere arc more Victor Turbines in use supplying potwcr for
clectrît. gener îtors thîtt tny other, is due to the miany points of
superiort possesst-d by thîs Turbine.

FEATURES WORTH REMEMBERING

)lIgh1 Specd, Close)<;htoè (r'tCipd
Igh Eflicieiic!, Perfect Cylli&41ee' Gatte, Stel(!d! alotioll.

RECENI PLANTS INSTALLED: -i.a-citîît Rat1d Ily- l ecîrie igt & Illiwer Co., Dolgeî'ilIe, N.V.; llonk Faili Power
draidlui & Landt l.%c., Momtreai. Q it ceîlî.:CamîivM ti- Co'., EletulN.V., i Ittl%oi River luitver Tranniiion1 C~o.,
factomring Coi., Montîreai, Que.. .owo it.p.. Wem 'tity ,liancvl, N.V.; l.Xiî.ract Ilower Co., liarimlon, Ont.
i'%'%vr &c l.ugui C%'., 1Ressi.înîl, i;C-, 3-000 11-114 ilgsie I

CORRESPONDIENCE SOLICITED.

The StiIweII-Bierce d- Smith- Vaile Co. liit» YTO: OHIO.
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A conîttce lia. beemi appointed by tc Ottawa city catinesi Io
imvestigate the civir llgiîtimîg plant question.

Tite Scotatown iiilis Co., of Sherbrooke, Que. lias obtaitied a
charter for lttniberlîîg, eîîiîg and cectricai lpurlllses.

Tite foundatiomi for Ille power liauçc of Ille Cascade %Vater Plower
& Liglît Co,., nt Cascade City, II.C., lins been comipleteJ.

Tite towmî couicl of Welland, Oeit., is îîegotiatiîîg %ilî hIe Elec.
trie Liglît Comipany for a reilewal et th street liglîlimg commerat.

hI is runiored lImat ile Cataract Powvcr Co~., of ltamîîlto.',
are conhideriiig the building of a power canal frotile Ciiippewa
creek 10 cotineî witlî ttheir casni nt Aiianbîîrg.

Tite Deprtmîteîît of Rallways and Cnais of Canada have invitcd
tenîders for the construction of two tioln*condmîaimg marinie cîlgimies
and a Clyde boiler for tlîc Si. Lawrence canaie.

Tite townmiuit of WVood%tockc, Ont., lias *atlori?.Cd tlie Firc
anti Liglt Cotiiititce In obtain figurcsi for the iiîtallatioît of ait
clectric ligît filanît antd te ,introdutctiont of an all-mîigit service.

Tite Ingersoil Electric Liglit & Powcr Co., of hîigersoli, Oînt.,
are instalimg an cîccîric liglît pîlatl it the comîdcmssig factory it
Iliat town. It la bnid ltaI tlîe compa4ny îîîay instaîl a power plant
aI amn carly diate.

It la exlîccted duat tîte civic ligliting plat at %Vinipeg ivili hc
cornpleted aiîortly. The clectrical app.îratîîs was fûmrmisliîd by tîte
Westinghouse Co., of Pittsburg. andthe icblers atnd enîgin"a by
thec PoisonîtIroiu Works Co.. of Toronto.

Suit lias becit entercd bv James Ellicott againl thc Lachlie
Rapida Ilydrautlie & Landi Co., of blotîrcal, for $.j.ooo d.aitîagcwi
for injuries reccived wle in their cnîploy by comiîîg iii contact
witl a liv'cwire. Deficictît insuilaîloi lalleged.

Tlîe Camiadian Locuniotive & Engine Co., of Kingstoin, Cint.,
have gone loto voiuntary liquidation, Mr. A. Rtddeil, of ottel
liavitg been appoititeti provisiomial liqîîidator. Tite coînpanly is
uîtderstood tb bc fairly prosuîerous and to have large orders; ont
haiîd.

Tite briglît advermising niat of ait eletrie ligiîtsig conipany,
recentiy perpetrateti t advertîsing bull of te scason by miiounc-
ing that lus compasity was 1îrepared to ftrisih a "iîtllselectric
iigtingservice." Tite rest ofIlle boys are now îîsng Illte nmatchtes
t0 liglit UIc cigars lie buys for tlieni.-Newspaper Makcer.

Tite àulphîîric acid for uise ii (lite Ottawa Elecîric Co.'s storage
battery plant %vas proctired la England, titrougli Mcssrs. Evans &
Sons, wiioleý;ale drîggistsofMlontrcail. Titere werc 5,ooo poutitis,
wiîiclt k said loe the largest qîîantily of lîat article titat lias ever
beca imported i lto Canada it ornc sliiet.

Tite Brome Brothers Comîpany, of Toronto, are remîtoving t0

tlivir îîCw conintodinus wareliouse on Wellingtonî 4trect Wiest.
Tite) ,urpose operating Ilicir entire mîaciner), by tlet tr lid
have Pîlaccd] an ordor willî ile Catndianl Gectral Electriv Coin-
liaity for a nimiber of forsît Il atoderate %pect]itnotorS.

A àloffaIt fccd water licater andt oit exîractor kq beiig liuI iii
UIl Goldie Miliitg Co.'s nilii atI liglig.-tc, Ocît. Tiiese litaters
aire mtade b' lthe Goldit- & McCitllocl Co., of 0nît, Omît. Eiiery
ettginier souid senti fora catalog of Iliumî, as tltey are eetinîg
witii great suiccess.

Tite towtî commit of Dartmtouthi, N.S., livi dclded tn apply to
the icgmslaltre for atiority ho borrow $4o,ooo to provîde the ltvii
wilii ait electrie liglit filat. It l4 projioseti In laite lthe water

po nra Port Wallace lock, amui ai ceigitter ivill li etigageti ln
reptort oit the qtatitty available. Mr. Steborts ta lthe miciît pal
cectriciati.

Tite Catiadian Gcnieral Eiectric Comtîpaniy lime jîît reue.ved ait
order front the Toronto Eiectrie Liglit Compijany tir' twO 4,ç k.wî.

.50 %-Olt direct etirrent poîwcr getieraî3 r s aitd otte 4oo k. w. re.
voiiig field sitngle phiase 2400 volt alîcritalor. Tlime macinees
aire 1 o cseti it lthe niew power btouse or lthe comipati>, to muet
the evcr itîecaaing demîîaed for liglît ai meo~'r.

Tute animal miîeeting of the Brandon Eiectric Liglîl Co. lias
iield on Jaiinry iSîli, at wiîici tue qestion of securing cltcapcr
power %vas discumsed. As a resmît il la probable lImat stcps ivili bc
taketi to uhtilize the water power of th Little Saskatchiewane river.
wiiicli flows imîto the Assinibointe about cight miles West of Brandonu.
Mr. uo. i'attersomî la manager of tue coiiipanty, anîd J tudge Waiker,
of Wininipeg, la a niember of the board of directors.

Tite Canadiait Electric Lit Conmpany, of Levis, P.Q., are
tmidertakimig a vcry extenisive ecric pîower tranismisionî scmemie,
atnd have placed tîteir itnitial order for electricai apparaltiv wiliî
1lie Cailadiati Generai E lectrie Coitpattv. Titis order coîs.ists of
two 75,u kilowatt revoiving fieldi tre ittase aiternators. Tîtese
art' ta be svommd fur io,Soo volts, tîtîm clieiinîîtitg lthe necessify
for siete.u tratistfrniers. Tite Caîtadian Gemicral Electrie Caoîn-
liait>' are alo furnisming Ilte neccssary excjtersan mît arbls. swilcit-
board..

Mlessrs. L.cîer Bros., Limlited, of l'crt Suttlighît, Etîglatid, have
awarded ti the U'nited Eicîric Comnpany thec omtmret for eqîtipî
ping tîteir coUire new works being btit in Toronto, w1likt v.it be
kuîown as the Sunolighît Soap) Works, wlîiIl a comaplete clectrie
plant for power and lighting. Tite plattt ivili cotisisl of gemierators
direct cotinectedto le lîgh speeti aumotîatie emigities, andi fificen
mulipolar niotoîs. Tite scerimîg of Itis cotitract speak4 wcll for
tiie.ialiptrzituS of !ie U.nited Eiectric Cottpany, as we ttnder-atnid
it as obtaincd1 in coipcîitiotî walî Caiadian, Ainericami and Elîg-

lisi fircils, and was awardeh to titetu after a tiiorougit investigation
loto the nierlîs of tme différent types of apparatîts.

Westinghouse
Rotary Converliers

-I

il Give Satisfaction
foir ail kinds of
Servie

Ahearn & Soper -Ottawa

AGENTllwS FpOR »C£AADA.

- 1 k~
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SPARKS.
Tite Bllimlle electrit, s.tiet, railway wiII bc sold by publie

autiom limiîer moiage ti Mmrcl 8 %t.
Tite ratepa> et. tif Rat Portage, Omît., have voted in favor of the
aowm pmrcia..imig Ille clectri nehg lit plans.

*te Trurt, F'ausdrv & Machinte Co., of Tritro, N.S., camîtein-
pllaie ilistallmttg éat eectriv plans for lightiing thtemr works.

Vla% idsttl & 1 letidtr.o, tif Toronto, have purclîabed f roni the
L'nitci lElet-il: Co. a mnotor for operaimîg tlicir printing presses.

blr. Geo. F. Nlacdatald, siperintendent af Ille Ottawa fircalarni
svsein, lia% recoilnmentded chtil :11- ers more imipraved boxes

bec ii%talled.
Tilt Montreal Electrie Comîpany hîave placed ain order witli tlie

Cantadian C,.,neral Eleitric Company fur two marble féeder Ilasels
and instrtinictit,.

Tiute Catldie & NlcCtilltieli Calisais)y, of Galt, Omt., arrently
aliippcd .amne lîcavy siiecial niaclmmery îu (lime St. Chmarles Con.-
Jenimîiig Conmîîany, Itigcrull, Omît.

Tite Sherbrooke Ga-s & Watcr Co. arc again compchled ta ini.
crelisc tut' çallacity i tîmeir plant, and during Ille comiitig ,umi-
mer wvilI itistahl an 8,ooo liglit dynamo.

Tite Canladian Cortindum Ca. lîurposc ercimg a cruîsling and
camîceiratimîg miii on tilt ïMadawabka river norti.-cast of Bancroft,
poivr Io be ohtaimied fronti an adjacent watcr rail.

Tite liglitimîg of the streets air W~elland, Ont., is now receiving
«attcntion by the tawn coardi. Soutîe ai the memtbers. favor the
purcliaî, ai the clecgrit' ligii t'tant Il)' mtme corparatinni.

Tite city cmîgîmmeer tir Londonm, Ont., ?as cstinated (lime cast ai
in'.mallmig %tifriicimt Plant to use tlle %urplus electric power ai Vie.
tamiia lIOsîîital ta illuminate tlle citv buildings atl S.i,70o

Tite Fire and Liglit Cainittee af Tronto Junctian counscil
have rcomnnemded chat an clectrical expert bic cngaged ta report
on Ille required alteratimisamîd imnjîrta'.enmemitb ta climc towtiî.clcctric
lîgmlimg plans.

T'l'i Lt7mdrwriters' Assciatian lias recommnended ahat tlîc town
ai Barrie. Ont., intall ani clectric ire Mlarna %ysîctti. Tite cauncil

oI tchat ctan i.. comi.idcring the extcmmsion ai thie cîccîrie )igiiîing
systcms ta ll.nd.ile.

,Nr. Edward Irviang, elctricami, i Hamilton, is undersîiood tobe
prepîaring plamîs for Si. Aîidrew's Fait%. Power Ca. ai Winnipeg.
Tlîis caipany prns devcloping 3.000 lior;.e l>oier front a fit
a- tuilesfrn irani mmmmiîg.

Mdr. W. T. Sctv.rt. electrical cniiger. af Toronto, ctim.atcs
starcot Cst aa civic clectrie liglît plant for Toranto at S:ýooand

ejîratg cpcs at S78-020. At the present aimne, lie %avs, lte
CitY PaYs S1o7.4t8:.4q (Or eleceric ligiliimg.

Mlessrs. Camiroy Brom. are building a new power Imause at Des-
clîcues, Que., tlle)- liaving entered intoa contract ta sumjply hIe E .. 3
Eddy Co., afil ui, îyiîi -,o0o Imarse paîver for a periad of test yearç.
Tite pricc lier hmorse poawer is reportet mo bc $ 15.

Jalîn Gillis, an employc ai Iie armiîature department ai the Can-
adliamit Griserai Electric Ca., lleterboro, recenîily met with ai ac-
cident by wliicli 2,400 voltsm are said mo have, passed tlmrammgl failli.
Batht amis were b:îdly hurmîed and otîmer injuries simstaimîed.

Tite Rcmîirew Electrie Liglit Co., Linîited, ai Renfrew, Ont.,
Imas beemi gramîted a provincial chmarter. hl. A. A. WVrighis ixhrei-
tient amîd mianager, 4Mr. A. li agi vice-pre,,ident,.iauJ Mr. Haward
Wrightî secremcry.t rea.umter. Tite capitalai ofIme ènnpaiîy is
S7.S.00o.

Tite Midland Electrie Co. are now nega«ýiatimîg wili tIme town
camîncil for a rencwal aftimela- liglmirg cont enct. Tuîcy hmave ai-
féed ta supîîly arc iamps ofi ,200 c. p. at $45 îîm'r year per hanap for

service sailitl2 a.ni., or $6o for ani aIl niglit bervice on mnaamîliglmt
%cîmedule.

The ciîy crigineer ai lJiit Qme., fimns prepared plans for far fime
dynaniîa ctlian ta bc buit in camînecimi %vicia tie water works

poawer fmouse. Tite plans jîravide for 75 arc liglits, cavcring about
six miles ofistrect and eigit miles ai wire. Thmere will bc .

50 ligît, dynamos.

Tite eigmîh annimai neeing ai time sîmarelmlders ai tie Gaa,
Prestoni & liespeler Street RZailway Ca. wa, lmeld an February it.
Tite staiement 1;resented shîowed ct liîere were carried during the
ycar 232,3<>1 passengers and a , . tans ai irciglît, niafing the
total carrnings $19,%79.42. It is understood limai site Cataraci
Power Co., of Hanmilton, have secured a conm'alling interesît intme
rond.

Tite Canada Atlantic RZailway hîave hately placedi new elecîrie
saiety signal% ai tîme intersection aiseverai streels in the city af
Ottawa. As a train approaclies, wliem t,6oo fesm front tle iirsî
cro%sing, and electrical canneciion is made. luiediately the
liglit ai clic cra%sing lighîs up and the bell starîs ringing viigar-
aîmsly. Titis keeps tais tilt tlie train crasses the street, .vismcn thîc
bell iq cils off. Thmis sysmemt ai sig-nalling is in vogue in the United
States, but tic Canada Atlantic Railway is saisd ta bc the fir..t to
imtroduce it in Canada.

In connection wiîli the suggestion af aur Montreal correspond-
ent in lasi issîme chmat the carreslondence sclîols slîotmld so arrange
tiîeir courses as ta elimimiate tue dry matlimratics and prelintinar-
ic% and get riglît at lectricity, tic International Correspondence
Sclmaols, ai Scranton, l'a., have sent us a copy oi cicir aplicatian
blanlc, anîd point omît flIaic the' nîeîlod of instruction is graduaied
sa as ta %tilt tlle nceds aficacîs individuial student. Ifa btudeni is
qualified ta j>ass an exantination in any subjeet, tlîey state that lie
may bc excused irom doing work an that stîbjeet.

JOHN I. 1:4 RJZKI, Pre.*5<Irnt. GEO. E. CIIALLZES, Sec.-rrea.

111E CYCLONE GRATE BAR
SIMPLICITY

Co ECGNGMY

Butrns the Clicapest Fuel withimens *vtta

1e -
qu
C3

LLI
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A Boy Can
Operate It

Scnd for Descriptive Circulars
-ai Testiniania.-1

Wb@n instalUing new Botlers
aspecafy Cyclone Shakitur Grate.

'WC autisal Pliants and sptdilta-
ttc.ns for setttng Ballers by moat
modem metbod, to Cuture econcimy
ci fuel.

We aloo remodel o14 pisats to
tsuun the boit economy in cou-
m«tlon wfli auir Grate Bars.

Ve make ont datm-thst WC
&£Tee %o eTsPOrate more watter pet
younsd ci cult tisans mnsy attier de'loe

la America.

T.. k .~ 1;9 ,... lU. t I '1'7 ÇS ql.'.tl k« Teitsar. Jart. 22:nd. z:go3.
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MANUFACTURED BY

Cyclone Grate Bar Co., Ltmited
Tolophone 1106.
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A Serie.s Alternating
Street System

WHICH IS SUCCESSFUL

Our Constant Current Transformer

can be operated on any Potential, or any

periodicity, and on one, twvo or three cir-

cuits without additional constant Potential

Transformer as required when so, called

" 1regulator" is used.

Power factor and efficiency highlest

attai nabi e.

No destructive grounis or short

circuits xvith other lunes wvhere our Trans-

former is used.

If you contemplate a change we can.i

show you resuits which HAVE MOT and

GANNOT be attained with any other systemi.

WRIT US FOR INFORMA17ION

CANADIAN GEEA LURCOO'Y
The Largest Manufacturers of Etectricai Apparatus under the British FIag.

IIEAD OFFICE:- F ACTOIES

TORONTO, ONT. FETERBORO', ONT.
IZR&\Ci; O1FIFIcs

HALIFAX MONTREAL WINNIPEG ROSSLAND VANCOUVER

- -
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SPARKS.
,Mr. J. tic î:roinegî, of IZ.atliwell, àliti., lia% liîvetîteil an eleutroc
ire Ma~rris for whticil lie çI.gtil-4 Iltal* ploints of fIlenit.

ir. I I.i'. Synitite.. si Ne%% Vork electriciati, Iajida Gîîeifflî,
liait.. the %ecogtd Ciindîa, conîtngent for scrvice inî Southl Atrica.

At site fiitiijil clcmtiN fsie raitepayers of Prescoil, Ont.,
voted iii favor of ltanditig t%% er tie mniagemienît of th licleef rie liglit
plant slow o1k.raied b>' the tuwn to. UIl %%ttcr cent Ill Sisoncis.

*1'lî L'Iî:ted Electric Co.. tif Torontfo, liaav clocd a coiliract
%villac'%r Darling Brus., of Metntrc.al, for otors Io bc ubed
direct etinsccied to clevaior.i at the Longue Poinîte Ayluin near
bMonircal.

Thse Golij & MctCtillochi Co., Limnited, of Galt, Ofit., have jut %
%liilppcet îwo of flicir Idral lîîgl -speed esigisies, o11e 10Sai for
tie Caiîadian Getieral LlctfnC Coiipariv, anid the otlîcr t the

Momtreal Rollinîg Milis Conîp.uiy, Moiîîrcal.
»The Sanîdwich, 1%' iîidnsor &~ tiicrstlîurg Ra.iluvaiy Co. have ptr

Clt:t%ed a a jo hîorse pbower gas cilgifil front Wc!,tiiigliots.ýc, Clitircis,

lzcrr & Co., of Detroit. The cîlgine wMl bc tiscd for opcratiiig
thicir cectric roïad and will replas e a Corliss bteafîl etiginc.

The Electire Liglit Conimiittee of the city cotiffcil of Victoria,
1.C., will recousssnt! UIl installation ûfami iflcafldéscest pîlant of

!,ooo liglitu cajîaciy) for ligliting the city lialiand otiier civie build.
!ns The~ corpornt ion slow operates t ie arc planît for %t reci liglit-

ilig.

for the inicorplofationi of tie Labrador Elecirie !.iglit & 1>ower Co.,
to .lcquire and develop for electrical uîurposes water pîosers onl the
blurray Baly River. and to olîcrate eliccrfie railways in thie district%
of Charlevoix, Clii.outiiîi snid Saguciîey, in Qtiebee.

Thec lloepfner Relisiîfg Coiiany, of Hailjton, hiave 1flaced an
order wvifl tite Caîîadiaîî Gciîcral Elciric Comipany for two sioo
aiiipere îizo volt gefîcrators. tu be used for electrolytt urroses.
Titese inaclîiies are tu bc direct roiînected witli Stanley fliolôrs,
and thec potver wvilI be buliplied by the Calmsc Ilower Comfpany>,
from tlîcîr DeCcw Falls traflnlissioil lise. The plans. wlicn coin-
pletud wviIl be one of tie niost iîltcrebting iii Casiada.

FIRSTBROOK BROS.
King St. East, - TORONTO.

WRITE Vol AtT(UA.

OON'T STAND STILLI
lie I)'.Xresi»e and stire a
î,ôurh FC£hnical educatîon in

Systematic Home S!udy
during $lotec moments .111 Sn
S1ra.w yoir ctTkaen.y and! %Il
VANCE VLT'R SA LARY.
ELEICTiUCALBENGINEERZU(G

Taugbt 1y Mail.
3Wn:c îoJday for liandbook

AMERICAN SCHOGL 0FI CORRESPONDENCE
<Chanrie.! b) Cmmon.ealth of

]Boston. Mais.. U.S.A.

If you want to..

SELL
A&NYTHING

to the wholesale anxd retail hard-
ware marchants and manufac-
turers

ANYWHERE
in Cana.da, you mmx reach them
thraugh

TIE CÂI4AOIAt

HARO WAHE ANO METAL MERCNAIT
XONTRIAL and TOItONTO

Cirulite in Evevy Ptovinmc

fiNWRIGFIN TOKER
.1t

of<orphc a Chituney IIEFORE the TIi.e sauae -rH

unirica Stoker ~ C*nisv W*SII!IIZtOI LitS luIz

by Ille....
fuiir.ii~aui~Lmar~u u. Eoadwaýy andý LIberty tet

NOUIREAL, CANADA: W. E C.WR laae.<TiT R^iVAT Cai.%r.îKxs. __

lease mntihon the wl.CRIA i'.s hen corresposiding wiîhl adtvercr:s.

FOR SALE-mo
6o K.\\. \Vestiinghouse i000 V'. Alternaitingz Geilerator, wvit1i

Exciter; both ini good condition.

ElectSic Repafr & Contracting Co.
617-619 Lagauchettere Street MONTREAL

IMPERIAL PORQELAIN -

HICH POTENTIAL RD

INSULATORSU IMERA a aEA

Tlàcse ln.wttors< lia'.e be ndopicd exclussivcly- by sucli important Canadian
aTrans%iotn of Poiwer I.ines. a: West Kootenay Power & Lght Co.. Bonning-
tan Falls ta Rassland : Cataract Power Co.. af Hamilton, DeCew Falls ta
Hamiltan ; Chambl.y Manufacturing Ca., Chambly ta Nontreal: Light. Heat
& Power Ca.. af Lindsay, Fenelon F~alls to Lindsay; Tawn of Orllla, Ragged

~Rapids to Orlia, and înany allers In Canada, U nited States, Mexica and

.AJdres-i ail
Ctirrespondence

Boufral Agent, 7 ARCH STREET. BOSTON, MASS.
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Pieae mention thse ELECTRICAL NEWS

when corresponding with advertisers.

ESTAIILISIIED 1849.
CHAULEtS F. CLAitàcl JAkit> Cltl-rasîNz<

President. Tresrer.

Capital and Surplus, S,,coooso.
offices rharoughoifethek Cilrzee Worid

Executive Offices:
Nec. 346 and 34il lroidway, Naw Vainc CiTir. U.S.A.

THE BRADSTREET COMPANY gathers infor-
mnation that rleCtS the (manciaI condition and tIhe con
trolling circssmtances cf every neelcer of mercantile
credit. lis butiness may bce defined as cf thse ierchants.
"Yisemrhns o leuirhns procurisz,
1 ernand ntomulcaiingminformaatio. Ino effort il

srdadoreonabl expnse considered tn ret.
l t thse ritsuIts mnayjustify it!climas an Dutlsoriy on
ail mattmr acti cmmercial afiair il ecatl

reit. ltaoffl iln conn cions liâve been.steadily
extended. and it funi7ises information concernîng mer-
cantite pemins sbroughout thse civilized world.

Sulaiptions are basedl on thse service furnWed. and
arc aytilalile orly by-rtputable whclel. jobbing andI
snanufacturing cnnerrns. and by responsiible andI worthy
financial, idtsciat)- andI business corporations. Specific
terins nsy Leolainedby addresin !ic companv lit
any c icils . Crspndenc aniied.

THE BRADSTREET COMPANY.
Toronto Office:" Cor. blelinila andl Jordan Streets.
lamilton OfIGCe: No. 39 j eStrect Soutis.

London Offic: No. 363 Richutu$ondStreet.
WinnIpe Office: No. 398 Main Stret.

Van oueOffice: Cor. liaitingiand HtamiltnnStrrets.
Eit ria : Ol Bo isrd cf Trade lluilding.

Tisas. C. IRYI\c, Gen. Mr Western Canada.
Tc x o x ". Os1

The Packard Electric C ,, Liniited
>MAKERS 0

Lamps,,,Transformers
SOLE AGESTS FOR. .. 4

Ssheeffer Recording, Watt Meters

ST. CATHARINES, ONT.

NAESTON [LECTRICAL 1N8TRUMENT .60.
114-120 William Street,

NE WAR1K, Ni., U.S.A.

W ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, M 1LLIVOLTNIETERS,
VOI.TAiMl,-ItTERS, AMMETERS,
MILLIAMAMETERS, GROUND DETECTORS AND

CIRCUIT TESTERS,
OHINMAETERS, PORTABLE GALVANOMETERS

Our Portable Inrtismenti arc rtc.sgnized açs UE ST.¶NDARD the wotld over.
Weston Portable Galvanso- Our S TATION AMSIE TER:5-.%nd V'OLTINETEI{S arc tinurpassd in point
meter-tor Bridge Work. ofceatrme accuracV and lowest consump:ion of energy.

An advertiscmcent in the ELECTRICAL NEWS brings prompt rcturns.

JUST PUBLISIIED

Ti-iE

GfiNFXDIfiN
1-fýND-E500K
0f
8TEfiM
fiND

BLEGTFRIGITY
By
William
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In Strong Cloth Bindirig

T HE prparatory chapers are devoted to a
concise explanation of the foundation prin-

ciples of Mathcmnatics, a knowledge of' whici is
absolutely necessary to the study of Electricity
and Enginecring. In the succecding chaptcrs
the stîdent is led by graduai stages 10 a miore
COn'lplcte acquaintance with these subjccts, and
is eqtîippcd wviîI knowledge t0 enable himi to
pursue bis resciircICs to any further extent.

Price - 50 Cents
THE

C. 1-. MORTIER PUBLISHING CO.
of TORONTO, Limited

TORONTO - CAN"ADA

Send for Table of Contents.

- A Weekly oralc ad-lance iiifornia
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OF EDUCATION
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BRIDGE SUB-STRUCTURES, WATER POWER DANS, CANAL WORK
and CAISSON FOUNDATIONS a Speeialty

AmdWELECTRICAL SUPPLIES
0Fi .A. M-Imz]Ds

Induction Alternators (No lovig \Vires)

Watt Meters, Lamp and Ampere Hour

Wiring Supplies, Etc., Etc.

MUNDERLOH &(
SI st. Six1picib Stireet - ]

Transformers
Meters

"%0.
)NTEA

tg "Every Factory in Canada
should use the best Belting. Our

" EXTRA" brand.

THE J. C. McLAREN BELTINC CO.
FACToRY: MONTRERL. TORON TO. VANCOU VER.

The Electrical Construction Co'y1 of London, Limited NI%""qCtRFIO

LONDON, CANADA

Toronto Office: 42 York Street.
Halifax Office: 134 Granville St.
Winnipeg Office: 760 Main St.
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