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during the past sunimer and fait have

supplled the followlng concerns wlth

GqnROOKER PATENT TURBINE
Water Power Plants for Eleetrîcal Purposes:

The Shipton Electric I.iglit and ilotwer Co., D.qnville, Qu. -i. Horizontal Siting.
Electric Redtsctioni Co., Butckinglianm, Q)ue. - - 2-4.i il...
SI.inýIcad Electrie I.iglt Go., Statsttend. Que. - i.m ill..
Ionranagny Elect rie Ligt Go., MoîanQue. -. 3j il).. i

Slicrbrxoke Gat; & WVaier Co.. Sherbrookec, Que. - .0n,-
Lake Weedosi Electric L.bglst Co., Lak<e W~eedon. Qtte. t i.-
Stssnbridgc. 1-&%t, Que., Stanlaridgc, Que., - - "in, rtica ctig
Town of Grth.Que. 2 3 .o in., Horizontal Seuing.
M.attswa Electrbc i.iglit Co., blnttawa, Ont. - -2-35 ;il.,

Detuileti descoplUons of thete plants anti any Cther Information ot
interese to prospective usera cbeelfuily furntsbeti on appliction.

32Land w eS.- exbo eQ .

Robb-ArIlstroll Autoniatîc Enginos
Centre or Sie Crank

li the TANDEM COMPOUND tise HigIl Pressure Cylinder
is placed ncxt the framle, and both Pistons and Cylindcr
Hcads many bc withdrawn through thc Lowv PressÙire Cylinder

%vithout disturbing it. Both Valves arc controlled by the
Govcrnor, so arranged that an equal amnounat of work is donc
in ench Cylinder.

ROBB ENGINEERING CO., Limilhed, Amhlerst, N.S.
Dioa8 MentIon thme CANADIAYJ ELECTRICAL NE«WS whers oorrespondlngwi wth Advertls.ra
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SOLE ACENTS FOR
CANADA

NF~S> GLJI~FN-& BiTE,'
419 JAMES STREET - MONTREAL.

Tiny Lilitan Enolosed
Arc Lanip

1'The Greatest Competitor
of the Incandescent

Gas Lamp."
- TO BUYC heap. OO-RT

.. FOR~ SALE BT

Sawyr EL's~. a.,S:awyi.r I;tjuîhlisîg. lhil-

Ki srî:y aillisl & Ca.. :hîre Mf

La' ?ng c' .IL. Co., Los~ AligeleI.s, cali-

WRITE FOR PRICES AND CIRCULAR

Wanulacturcd by ... 07 0 V UN L 1,1F.:

1Hg S*UTORD fIRG L1MP M[G. 60.b
BUFFALO, N.Y.

zI

%V en a man sits down to think,4ocote

'... That's when
7 - we lilce to talfz to him, for it takes but a moment to con-

~ vince a thinking man of the many advantagcs of our

SELF OILING SlP'GD IDEAL ENGINE.
It is especially suited for Electrical Plants, using either
belteci drives oi direct connection. Then the

F WHEELOCK 8SO ENGINE

is admirably adapted for Electric Lighting, Street Rai[way
r Plants and ai Factory Services.

Write for FEstina-te of stoa= Plant, CatalCEtU-o, otc.

The GOLDIE & McCULLOCH
GALT, ONT.

PI.ase rnontlon thob CANADIAN ELECTRICAL NEWa whlon eorroaspor>dlng wlth Adivartlsors

[i

Go. L iimited
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LAKPS ARE
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JOHN FORMAN, 64 GRAIC ST., M ONTREAL

BOlIER FEED WATER PURIFYING SYSIEM

J0OMN McDOUJGALL - GaI&!onian Iron WOrk, MONTREl9L, QUE.

There is Nothing Too Good for your Boiter
IT 15 THlE hlEART OFVOLk Fr(.TORV
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THE ELECTRIC SIREN.
Wii.%ýr promises to bc an instince of the practical

adaptation of a long ncglectcdl possibility is filec develop-
nient of the principle of in clcctrically vibratcd dia-
phragrn, as fousid iii apparatus rccently elaborated in the
hands of INr. A. G. Trîîdcîul, of Ottawa. The subject is
one of suchi intcrcst fro n c ngineering point of View
flint sonie pains have been taken, [o obtain the informa-
tion concerning it that is nowv liere presented. The
niassive tpi-r.ittt [o be seen in MNr. I*rudentu's work-
shops is the outconie of a long line of paticnt and per-
sevcrving experinientation, and hears on the face of it

fiaving been given proper shape Io fll the requircmcents.
MNr. rtde.it conce;ved at the outsct that the vibra-

tory. alternate current of flic electric liglit miiglit bc
adapted for tlic purpose in place of the magneto ringer,
and tis conception led to the construction of instru-
mients %îctuable in a conimensurate wvay b>' an>' such
cxtraordinarily heavy currcnts as mighit ho lind from
such a source. Going (urther in the samne direction, hie
supplied the sound products îvith current fromi a special

~îloratngdynamio, the numiber of whose current pulsa-
tions per secondl can bc altered at will by au incrcase or
decrease of its speed, or othcrwise, and thus achieved a

1' -

lîc.. 1. -C.OciKM~î.aM.~nSîcî~
wix»i Rovi-LIci: . C% ý;

and in its litigeniess strong evidence of the inventor's
confidence in the utility of wvhat hie had in view.

l'RINCIPL1. OF TIIF CONTRIVANCE.

Everv user of the telephione is familiar with the
bchlaviour of the 'phone if it happons to ho "loff the
io.)k I and the distant ringer is put in motion. The
diaphragm of the 'phone is subjected to a series of
alternating current impulses, and nianifests the effect of
these by giving out a clattering noise not, unlike the
automnatic cectric buzzcrs sometimes uscd in place of
the ordinary vibratory call bell. This observcd be-
hiaviour of the 'phone under suchi conditions has hoon
obviously enough suggestive of the construction of a
caîl systeni comprising just such parts, but in practice
the ideca has not takcn hiold Iiitherto, perhaps because of
flic different clements going to miako up the system tiot

variable action in the sound producer, corresponding to
the variation of nlote in a coniplex steami whistle or
siren.-%vience the descriptive namie for it %vith whichi
this article is lieadcd.

.DETAII.S OF CON'STRUCTION.

In furIhcranc,, of the foregoing coniprchensive ex-
planation of the character of the invention, the following
details of the apparatus as nowv elaboratcd are given for
the benefit of those of the readers of the ELECTRICAi.
Nrws inte:csted in nny new and unlooked for develop-
mient of this kind. The outfit qllon in t1e acconipany-
ing illustrations comprises wh;ît ks needful for a liglit-
house, wvith clectric light and siren conihined. In Fig.
i a group of thrc poiverfitl incandescent Iamps, %vith
reflector, is showvn above the clock%-%ork and switches.
The nurubor of these lamps is obviously rcférablc to the

Vol.. lx. No. 1.

Fw. Ckms -r slitr.N.
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v'olumeî of curremît supplicd, anîd nay lie rcplaccd hy anr
arc for the operatiomi tir il scarcl-1lit if desired. [lui-
Iliediatclv bemîcemtil is slmownii1 iitililat iime-sîî'itelî,
by wvlmicli the liglits and tlle sirenl (Ille latter -ilovgn in
Fig. 2) mîîy e Operated smiîcrmately Or ýSimlttlCOtusly
ai given periuids il% arrammgcd lor. 1îccok okma
lic anr eiglit-day nioî'nient , rcquirivig winditlg but once
a wveck, anid tiîerewviti UIc liglits and siren mîiglit bho per-
litcd auitonuatical1li bcîe ce, %M~, 5 p.11m. ilià 8a.11m. dail>
or at any otiier linurs as predcteriicid. This dlock-
wOrk, by wiîiclîIlle sigmmallimg deviccs arc aperated, lias
two battis of nîercury and two contact maesthat dip
into ilici and si) close tlle respective circuits. As now
arranigcd ii tlle wnorkslîop, the siren is souindcd for 20

seconds, and t heil the liit ks turnied on1 for I lle reniain-
imig Io Seconîds tir caci minute ; tlie contact whlie
m:mkes but aie rcvolution per minute, and so rentiers
the wvear aind tear inapprccimble and the movement dur-
able anîd reliaîble. A rotatiig~ brushi comnnittator nîight,
af course, be lascif instcad af ibis niercury contact but
that thec niake and break sparkc would iii time cat away
thic coriinitator Segmients and prove troublesonie.

I3cncath tlle hamps and switclîes tiiere are showmî front
andi b;ck views of the vibrator or sourid] produccr. Il
is vcry SlIbStautally coIStrtCtd, having a Steel trame,
whichi is first colpcred and theu nickel platedl sa as to
av'oid rust and corrosion. Tite diapliragmi is said to be
of a specially prepared niaterial anid of nmagmetiza.ble
character, a suggcsted modification bcing one of bell
metal or ailier mîon-miagnetic miatcrial providcd wvitl
smiall projections of iroit to Serve as armatures for the
actuating electro-mazgilets, and it is secured in the (ralie
by ain :mnmular clamîp, somiewliat alter Ilic fasliion of a
druni liend. A screw device by whichi the amplitude ai
tic vibrations af this diapliragmi or driui hiead is ta a
certain extcut rcgulatcd, is miounted opposite Ilic ccntrc
iii a cross piece alIltle b:mck. A group of clectrom;mg-
nets, inade up of Iaminated iran dores %votind iii the
ordinary ~'.~,is fixcd iii mIle franiic and iidden by thie
broad anîd mnîailer ainular ring Sliowiî In the leiî-hlamd
(back) vicwv, anîd tliorouglbly coî'ered wviti ilsujlaîinlg
comnpounid, and covered tvith rubcir Io Aitut out ail
maistiare.

li Fig. 2 is sjîown tue fog-iîorni proper, iii one of tlic
many (omnis duit ks hig given ta the device, and ta be
dcsignated the 1' coast sireni." It comprises twu litigc
futnels miade of Iý iîcl copper and finislied at ecdi end
iii brass. Eacli ofih fti nels pmoject 6 fect 6 inches
front the :tand, at riglit angles ta cadi other. Ili each
(if tiiese fuinels or harnis a vibrator or Surit] producer
k% placcd, the abject heilig to use thcmu altcrmiaîclv or
simutllamîcouly as mlav lie Jesired. 'l'le stand is of casi-
irait and of ver% substantial forvi, 0 fcet hiiglh, sur-
malulited by a kirge hiollow cast irait sphiere, front whicli
Ille bonis prtct. Thmis spiiere is divided iai two, tlic
back portiomn openig on a strong liige. cnabling the
liglit keceper ta cleami the instruments or make any
nicccssary ita-,utieilt% oir repairs. Tite vibrator is self-
contaisncd and inaym bc taken omît and replaceti by another
min a monient, su thlîre ilced be mîo time lost in -vent of a1
vibrator becozimaig broken or oitherwise disordcrcd.

llelow flic siren flic sourc. of tue operaiig ani limght-
ing current is shown. Thlis part af the plant comprises
two aiternatisig current dynamios wvilli separate and inter-
cliaigeable field exciters. Omilv aie of fliese amtermators
is ta be tise( iat a tinie, however, the second being pro-
vided as a precaution agaimist alit accidentai breakz-down.

Tiicy have al capamcity of 3'là lî.p., are af Ilte mIioltipomir
type, anid wcre specially dcsigmîed hy Mr. Trudeau for
the purpose, anmd tlîey accupy cadi a (baor space of m8
imîches square anid arc 18 inicies- ilîi. Tite ield excit-
crs wverc aiso spccimlly dcsigned, anid occîîpy a1 (boom
space af but 6 x 8 inciies, amid arc 8 inclles Itigh. Ali
the wvork dlotie on the, difféent parts of the outit is of
tue higiicst order amd cverytig imi its niake.up lias been
dcsigncd amni manufacîmrcd by M r. Trumdeaum or unmder
imis imimiediate supervision inIi fs siîop.

'l'le eigines ta ho associatcd wviti time ciectrical plant
arc not shiown in flic illustrrtions. Rt i proposed ta use
a Gasoiii type that camî bo set ta wvork imi anc or two
mîinîutes. *rite potvcr rcquired ta operate tlle siren and
tIme liglit alicruateiy is puti dowui as i li.p. and ks esti-
miatcd ta cost 15 cenits ; Or, inu Cases vhiere tue maximum
caIpaeit% af the pimt (3ýý hanse Pawer) is ta bo utilizcd

«.s for instanice Mienî a searcli-liglit is tised-3,yý x 15
about So cenîts for a ten iotirs' run.
Tite camipicte installation, inciluding the spare set of

apparatus auid dual emîgines, miay ho piaccd imi a liglît-
house roomii lcss fliam 8 feei square, andi there being mia
cutiliersomîîc boihers, air camipressors, etc., tindersîcood
lu bc indispensable ta allier systemîîs for a iike purpase,
tlîc wvhîle is calculateti ta bo placoti in positioni at a coin-
p;ratively trifling cast.

Ohb'iotsty, the appax-atus iii the form describeti in the
forcgoimîg lias lîcen designeti ta demuuistrate tue practi-
cahility af operating fog-aimrms iti places ordinarily inac-
cessible for steant plants, amnd wliene bell-buoys and
lîydraulic wliistling-buoys arc inadequate beccause af
Ilîcir camparativ'ely feeble saunids being drowncd in the
noaise af waters ami neigliboring slîoais and wave-beatemi
iicad-iauîds. For the devclopmiîcut af his inventiomn, witlî
luis imîportant abject in view, tao mîucb credit cannat
lic giveui INr. Tlrudeaum, and il is ta bie lipeti lis under-
taking wvili mcci wvilî a well-mîîonited success.

Since il is inîmiiiaterial liaw far the source of tlle
adîu.ating cîmrretit is frontî tic signalling instrument, or
wlîercabouts in the circuit the comtrolling devices are
locaîed, tlle wliolc cantnivance affords an ideal flexibility
tîmat cati bi approaclied by no otlîer known means that
lias licou dcviscd for nmrine signalimg purposes, and its
adaptationi ta !uarbor-bImoys comînecteti by cable is auiy a
niai1cr of detail.

Tite uiuar applicationîs for thie device in ils smailer
fornis, wlictier imi canîbinatiomi with electric lighting
curremîts or indepemidemit sources of curnent, are manifold
andt variotus-fire and burglar alarms for instance, or
liotel andi railway station gongs, police andi cab calls,
etc., aIlI too patent ta call for miare than passing menition.
t7pam the wlîolc, tlîis interestimîg dcvelopment ai a
nieglectd featreof aivery-day cicîrical operation secms
well %warti time cxtemîdcd notice iliat has herein ta il
licou accamded.

D. H. KEEi.Ey, M! .E
OTTAWA, StOI March, mSog.

Ai 1'ttmmry, Olit.. timere is a imuiciial cecti ri lanm. ilicti is inm
eliargc ofi Ir. J. Il. Ward. We.anc advisecd. thal 400 liglima.are
flow îçir,*d Ill, wimile time Ca1pacim of Ille immmaeiuiies is ofily500
tigimis. l is probable mima Imle sytei iilt be cmamgel Io aller-
mi:tmislg. -t'ic a1 mew 750-ligii nia-ciislt! iitmaIieti. SoIle ai Imle
cts%tonhcr,- îanism igimar mmcîm wvimlii ecotiomical1 reatl af Ille
direct currmmî %ysmemii. Ouie or Imle dynamlo% mowv doimmg service
will iikely bc useat for fmrrisiing pîower for .;.malmotor.;, fins, emc.,
for wlmtici iiere is àanie dcnmand.
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THE LACHINE RAPIDS HYDRAULIC AND

LAND COMPANY.
The îtmîuiîal tmeetinîg oi tlle Laichine Rapids l-lydrailic

nuit Laind Comîpanmy, Litiled, %vas lieid iii Montrcal oni
Febritnry t7tli laist. After the readimîg of tîte report
expîtuntiatîs werc tmalle by th lmîatnging director is ta
thic caîuse ai the trouble dîmrimîg the paisi %vitter in cai-
nection witlî the liglîting. Ilec statedl liait il wva-; oaing
ta varionîs causes, sucli ais the extrenie severity oif .the
weatlîcr, wliicli cauised i block ai ice betow the tail-
race-a plienaonietioti wlîicli liaid tiot occîtrred for forty-
five ycars previously. 1île sitggestcd reniedies wlîicli Ili,
said waîîld uinquestionahly overcoie aimy smtcl dilliculties
i, future. I t is understood thait te taul-raice dan)i %vili
bc exteîîdcd antd thaît otlier sligliî ailîeratioîîs ivili lie
maîdc ait thie bcad race for the purpose ai prcvetiitg
intcerence froni ice. Additianal dynamlos %vill likcly
bc itistaied ait once.

The report af tedirectors slaîted thait, tîottwitlîstaitîd-
ing tie diflicullies incidemîtal ta tht inaîugutrationi of alI
new enterprises, tlic buîsiness ai tlîe compainy doritîg
1898 lîaîd been vcry saîtisfaictary, and the genieral oîîîlook
for tlîe future %vaîs briglit.

The finantcial staitemetît presented wais ais folbows

G'ro%-i earititgs for the 3'ear etdiuîg I)eeistler.3i%i,
189 ..................... ................. S $880-1 23

1)WUIlîotîs allalwctl.......... ............ . ....... 89,82.153
Net earniîligs ............ ....... «....................8,2ifi 70
Add iiîerL.st ai batik aiccount aî,,d %tocik caîlb, andti

dicoitits oui calitteltas......................3,cy3l32
C;ros revenute for (lite year .......................... 3o21,8-, 82ý
01>eraming exilen%es, istektdittg; gelteral 4-IICI.C la tnp

renew~alï, cotiiiiatiois, pole restt, pît:ctmîg meter.4,
testing iieters, 1p:tilttillg l>ale%.......S45-o98 33

Rent, igNsurtIce aî,îd taixes ........ ........ 3,897 7. 1.pj,>q o6

t.enving .1 gros% pîrofit of ....... ...... ......... $2293-. il
Fraont wiils lias licn chatrged for îtlerest o31 bondsi. . 89,2530 47

L.aViug ai ta profil of............ . $3,6 2o)
equi'ailetit ta aitiiost 3 p). c. att lte patit Ill) ca3pitl.

From the report tlic ioliowitig particulairs are ob-
tained :Dmring tlie yeaîr additiomns ta tlie plantt were
malle whiclî cost $--o6,8'66. The cotipaty htave con-
strîîctcd iii Montreal aind vicinily 175 miles ai ivire, aînd
haive also plaîced 4,700 crOss arms. Thiis work consists
of tlîree phaîse lities for power and liglît on tlîe principal
streets of Montreal, aînd a laîrge nuiniber of single phaise
circuits in locaîlities wvhcre ligliting tîly is tised. Ai arc
systeni was constructed tor tlîe C.1'.R. ait Outrctîîont,
and a permantenît switcli-board ait the power bouse.

The total number of inîcandescenît lamps ont tue coin-
pany*s circuit is 40,135- 0f the aibove 3 5, 3 35 incandes-
cent lamps or their elquivaîctît are on meter, aînd 4,800
on fiai rate. Thîis is exclusive ai liglîts furmislied by
the Iiperial 1Elecîric Comîpany, wiîo reccive the neces-
sary current front the Laichine Companîy. 'rte total
flamber ai alternating arc laînps not an tîleelr l 309.
The conipatîy have 36 motors itîstalcd, wifli a total
capacity of 924 lî.p. Last year tliere uvere added over
àS,ooo incandescent Iatiîps, while the numiber of arc
lights increaîsed from i4 ta l09. The increaise i fliait
rate emstomers for ir.candcscent liglîtitîg wvas fram 227
ta 343, and their power service itîcreased irani nolhing
tO 924 h.p. .

Attention is dt-awn, ho the mect that the principal profit
from the plant alreaîdy installed is dcrived cliieflv from
tie outpuit of a fcwv hours' ligbting out ai tlîe twcenty-
fouir, that althotîgh latups aîrc connected aînd current is
on, the custoniers only use the potwcr dutring a short
space of tinie, whlilc the opcraîting expenses of the coni-
pan>' remain the sanie as thougli tlîeir power %vere bcing
used and paid for during the %wholc periad. They comtid
afford ta dispose of power ah a vcry bow rate if custoni-
ers could be foumîd wuho %vouid hc prepared ta use it ait
oîhcr limes than the Iîours above rcicrred ta.

The directors point out %vith nîuich saîtisfactioni tlîat
the company bas been auble during ils ritrst year cf opera-
tion ta pay not only tlie itîterest on ils bonds, but auli
its operating expenses, and carn the îaîndsomîîc profits
of nearly $33,000-

NERNST'S ELECTRIC LIGHT.
Prof. %VltIîer Nernîst, or the University or Cottingeti,

Germiaiîy, ;% tic inivettor ai a ticw iiethod oi ligliting
by electrîcity, wlîklî is liriclly described iii the filowitîg
aîhsîract frontî a paiper relut by IN r. .Iailîcs Swil:îbormîe
belore tlic Society of Arts, L.ondoin an, on Fe'b.
ruairy Sîli lasI

Nets',like niost grcait invention.-;, is excccdingly
Simple is soon ias it is unmderstood. 'lle ellicieiîcy of lan
ticanfdescet body, ts far Iîs radiatlioni gaes, depends,
sutiply on1 the tenîperature. 'l'ie cflicicncy of .1n ilican-
descciil lainp, (tir instance, dcpeuids oi the tetiipcraiture
of lte filamnent only, provàling iliere as #il) Joss Il)- col?-
vection. 'l'le carbonl wili nat stand a sîtlicacnt ly higl
îcnîiperature, espeeially als, in additioni ta its bu' spccilic
resistanîce, tlic filamnent liais ta bc long anud sienclcr, and
tlius wveak. Nernst, liiereiorc, chose i maîterial that
uvould staind Iiihr teniperaiturcs than cairboni, antd his
imaîlerial hais tlic inckkuîtal -advaintaîge thaît ils% specific
resîstancc is so higli thait strong rods cai lie used for
Itigli pressuîres itîstead of thiti filamnits. 'llic mnost re-
fraîctory matteriais so fair useil in ligliting are z'irconia,
wVhich liais beeni tised ta replace Iiiic iii the limieliglit,
and the oxides or so-caîlled rare cairtls i tlic \Velbach
iîîaîntles. 1 ai aîware, of course, that maîny people
suppose tlîat the %VelsbacI mandite is tot very fliot,
treating it ais if il wvere ait a teniperaitîre, for instance,
below thee mcltitîg point of plaîlînuin. 'l'lie liglit ctîîiîtcd
is sîîpposed to bc ditc to somne special powver of selective
emission due t0 flic oxides emîîpioyed. 1 have had a
good deant t do uvith incaîndesceint gais mîandeîls, aînd I
find no0 reaison t0 suppose tiiere is any miaigie cffcct af
tbis sort goitig ont. 'lie paîrt a the flaie %vliere the
mniatties îaîng fuses plaîtinusîî uvire eaîsily, and very feuv
maîteriauls caiti staînd the tetîperatuire witliout fusi,îg or
volaitiliz'iîîg. Ligne aînd iaîny otiier oxides volaiWzc
siowly Ironi tue îîîaî,tles. 1 do not iîean tdait tic
mnîtîles aire aihovc the boili:îg point of finiec ; 1 hiave saîîîe
idea of ils nîelting point, ais 1 hiave mîaide a few potnds
ofiimelted linie, antd run it omît oi the floor to look ait il.
'l'le %Velshatcil îîîafilles, whiclî aire 310w clîiefly tiioria,
aire ait aý tcmpcramtîre tîcaîr tlîcir softenitig point, aind iii
the niaîkitg aire raîised 10 a tenîperaiuîe ait whichl tlîey
begin to soften.

Nernît taikes lîiglîly refraîctory oxides ais bis naiterial.
It does 3101 sem promlisisng, becauîse su.ch oxides aire
totorioi.-sy good insulai ors. Bu t sich iinsuiltr% aire
clectralyjtes %wbenl flot ; Nerlîst, tîterefore, heaits tue rods
to niake tbetîî condmîct, aînd tiiesi lcaits tlictîî electrically,
preserving a tenîperaîture wii is ivititin Ille Iiiiîts lmat
the naiterial cain beair vitlîoît softenitîg. Thiis nîcants
tuait lie caîi taike the most refraîctory bodies supplied by
flie îholc range of cliemical reseairchi, and cati lienî tiieni
ta a temperatuire short of ilîcir softetiig poinît, an:d cati
tiîus gel ait efficiency unknowil ta workers ont the iii-
caîndescent lanmp. Sucli elliciency ailso nieats wlîiteness
of liglît, so long ais the clliciency is liaI 100 ligh. Tlîîs
the craler of the arc being aI ai temlperaiture ai boilitîg
carbon, gives a liglît thait ks tinpleatisîtly bline. *h
mnaterial is wvorkcd uip into little whîitc rods. laicl rod
ts nmounted 031 two platiuîu,îî uires, a i tIle paîsle mxalde
of refraictory oxides being aipplied ta the joints. The
little rod, with ils twvo wires, is tiien iaunîsied iii ai lolder
uvbiclt fils ordinary eiectric liglît fittitig.. ils Ille rods
faîli iii resistatce ais the teniperaiture increaises, ailter the
mantier of elecflrolytcs, anl increasc of curretît produces
al decrease af rjsistance. Thtis tcnds ta give some in-
staibility in ruîînuig iti paîraîllel on supply circuits. Thîis
tnstaibility ks correcucd, ais iti ain arc laînp wîichb las
atialogous properties dite ta a différent cauîse, by a sertes
resistatce. The Nernîst rod lias tiierefore a resistance
li series. This is nmade up of cxcecdimigly fie wire, aînd
for ordinairy circuits amtiunts ta i a or 12 per cenit. tif
the uvliale resistance afIltle Iaînp. The constnîlpîion,
iliclutding the resitance, is t. 5 watts per caîtdie foi
large laimps, antd 1.6 for stîîall liglits or Iowv pressures.
Ini sniall or lauv pressure lamnps the Ioss ai lîcat ait the
ends is laîrger in proportionî.

Ili atil proiability aîn electrie Iiglit plant %vilI teii, i%t.tiled in te
tîev ciiy l:iId in Torounto, for tilie I)nÎrplo-4 of ligisting ie bouîicing.
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PI)ITE>li.Ç A .VNOEICK. là-iT.
Correiuioastence ib incsies] i &H05 i toîsjcs i:itiaitately coming 'miti litt li cole of

tisi Journal.

The Cacadian Blectricai N~ews lias been ay!?olstcd the offtefai paper
cf the Canadian BiectrIcai Association.

Tiîii, bil; whlîi '.va% rccntly introduced
The Ovrccaiswding of inteO traLgsaueb r rw

Street Cars. i ieO troLgsaueb r rw

ford, I.c.i. t regulate the aver-
crowding of streci cars is, ta atir mlid, aile af the nost
unrcasonablc mleasurcs wbici lias yct been conipiled.
Applying only toa citdes with a population exceeding one
hundred thousand, it ks applicable exciusivcly ta
Toronto. Clause one provides that cvcry pas-
senger on a strcet car shall bc entitled ta a scat, wbhiie
tice third clause states tbat nio persan shahl be rcfuscd the
riglit ta adnîissian in any car pravided there is reason-
aille standinig room for such passeilger. A passenger
unable ta sccure ci seat is ta dcmaiid and receive froin
the condîîctor a ticket entitling bini ta a seat in any car
on tire saille raute during the saille itaurs ai an>' ather
day, or at bis option lie nia>' tear bis ticket into îwao
parts and use anc part for that trip, tec ailler part ta be
gaod for a standing trip at any future timie wben tie
cars sball be so avcrcrowded thai lie shall be unable ta
obtain a seat. Such a I:îw wauld be uiiwarkable, and
tinfair ta the canîpanies aperating street railiaays, whîo
arc giveii no pratectian frani uiîscrupulous persaîls, wha
wauld seize evcry oppartunity ai baarding a car whase
seating aîcconm aodatiaon w.as already exb* atsted, îîottitb-
standing tbat ailier cars iniivhwlîi scats cauld be liad
nligliî be available. lu large cities, upon tie occasion
ai the haldinig ai exhibitions, public nicetings, and ailier
c'.ents ta whicli the public inrc attracted, tlîe people
gatber iii sucb nunibers that lia reasoanable street car
service cauld eravide tie necessary accommodation ta
tlîc satisfaction af ail. Anather illustration '.vill shaow
tic absurdity ai tbe bill. A passenger migbit board a
car tire scats ai %vhîicbl werc occupied, pay bis hall fare
ta the coiîductor, and at the next stapping point-per-
baps nat twa hundrcd yards distaiîî-ane ai tbe passen-

gers nîligbit aligbit, thus giving lîini a1 seat for alîîîost luis
entire journey. tii tboe instances, Nr. Crawiord's bill,
if passed by tire Lsegislaîturc, '.vould lie tire cause ai a
sericous inîjustice ta the railway canipanies.

Tiitz informnationi ta band rcspectiîig the
Thte Nernst Nmethod

of Eiectric Ligilo. lncw d epartître iii incandcsccent hugitîng
(Nersist's invention) ks scarcely coin.-

plete cnaugli to warrant a dermnite opinion. It looks as
tlîough il would create a niew departure in inîcandescent
ligiing on sinuiilar hunes ta tbe WVclsbach iniîpravceiît
iii gas businîess. l'le Welsbaclî ias canisidered anc af
the greaiest advaîîces in gas illumination ever brauiglît
iortiard. Experieiice ai its coîîtiîîued use, lîawcver,
lias nlot quille justified the sanguinle expectatioîis ai ils
pronioters. 'l'lie Nernst laip miay be a ile'v departure
tbat may practicalty revolutionize electric ligbitiîîg, or il
may develop delects and inforesen clra'.vbacks that niay
kecp it froni becoîning a serious conîpetitar' -vithu the
pressent systeili ai vacuum laîîps. Ai autoniatic ar-
rangenment ta lieat the rod niust ho, ta a certainî extent,
caniplicated and hiable ta get aut ai arder anid iisuitable
for siall lanîps. lt înay be that for store ligbiting, sucb
places as factories, railroad stationîs and so an1, the
s>'stcmi %otild ho emineîitly suitable, '.'.'ilc for lîigb class
lighiting, sucli as for residence purposes and decorative
clTects, the vacuum lamp would tenid itsel with nîuch
greaier adaptability. The cost ai tlîis liglitiîg is not so
excessive ai tire pressent tinie tbat convenience and ap-
pearauce may ho sacrificed for Uic sake oi extrenie
ecananîy. At present sonietliing niust be allowed for
tire entbusiasîic aptinuisni %witl wbicbi a new departure
like ibis is apt ta be received, but notwitlbstandiîig, later
dcvelopllnients may show tbat a distinct advance lias
beeu nmade in tie commînercial adaptability ai tlue electric
liit.

TIE trcatnient accordcd ta electric ligbt-
lautnicipaiities and

Llgbting Compantes. ung camparlies iii Gerniany appears ta
closely corresponîd ta that wbicli Cana-

dian private ligbîiîîg companies inii many inîstances re-
ceive ai tire bands ai the munîicipal counicils. Tire City
Couincil ai B3erlin praposed ta give a cantract ta tire elec-
tricai comrpanies for the supplyoit electricity for a period ai
fiteen years, provision being made tbat the niunicipaiity
sbotîld participate in tbe profits. Strong pressure w..as
brauglît ta bear by Uie social denuocrats to canîpel the
Cauincil ta assume entire contrai af ir icelectric ligliting.
This demniad wauld probably biave been acceded ta but
for tlue iact, tuai tue authorities feared that uiew discov-
cries tîîigbî take place ini tire near future whicbl wauld
depreciate the value ai thue existing warks. In view of
ibis, it w.as finally deemed advisable ta a pprove ibe
cantraci with tibe clectric campanies. The policy ai
mnany inunicipalities iii Canada, as iii Gerniany, is ta
saddle tbe private ligliting companies w.ith ail] te re-
spansibility and expense incident ta piacing thc electric
ligliting business on an estabiislued basis, and Mien
tbat point sbail have becti reacbed, step iii and assume
cantrai w.itbout seven afferiiig ta buy out tibe existing
works at a fair valuation. Tbhis lias the appearance of
base ingratitude and injustice ta the cnterprising men
wba wevre tbe pianeers in ciectric ligbuting, and wbio
iii niany instances were induced ta cnibark tbeir nîcans
in an untried and doubtful enterprise by the promises
ai support made ta them by the municipalities. It
is ta be boped thai the Provincial Gavernmcnt wil
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step in and sce justice donc-int millions of dollars'
worth of vnIluabie propcrty shail sot ba rendoed
vahieless, but that wvherc it is tae desire of the
municipitity to, own and operata lin eiactric iigittistg
plant, il utlust, as in the casa of wvatar toipaics,
purcitase at a fair v'al:zstio>, t be fixed b>' arbitra-
lion, tae ivorks of the ecsýistilig private ighiting coini-
'ni">'.

RelatiotiiotLighting A imî.i. has becn itroduced in tae On-
Comparte to tario Legîsiaîurc by INr. Canîtîaec to

Municipatities. aniend thc Municipal Act it rcilcct to

munnicipai iigling. rThe oliject of tdus bill ks wo-fold.
i. To place gas andI cectric lighit coinpianies, in Cases
wlitre a inîunicipalhy desires to go into ita ma ttifacîture
of gas or aiclric iiglt, i tae sainet positiont as water
comipanies now are where the tmtunicipaiity desires ta go
into watcr supply. The present lawv rcgarding -. alter
conîpanias providas that before the counicil slial Icvy
any %vitcr rata, the' shall tuakc ani ofl'ar for tite works
or stock of an existing wvaer conmpany, aîîd the wvater
comipany then cati ciîhar accept te offar, or intay give
notice of an arbit ration to detarnîluai the price 10 ha
paid by tae ntnicipaiity for te works. 2. The second
proposailu in h bill is, to enabla mutnicipalities 10 secuire
sîrcet iighting and figlitfng for public uses front ant
existiîîg light compati>, on f'air ternis. At present tae
Municipal Act pernîits a contract b>' nîuttual -agreaement
to be niada betwean a municipaiity antd a conifpany for
strct iigliting and ligling for public usas for a ternt
flot e\ceading tan yenrs, but a ntunicipality, as tha law
flow stands, has tiot, power 10 raquira a comipany,
aga..ist its contsent, 10 supply sucît lighîting tipon what it
may co.tsider to bc fiair lerms. It is titerefore proposed
by titis bill t permtt a nunicipaiity to mnake ai olTer ta a
iighting contpany of ternis of contract for suci liiting,
and in the avent of the comipany refusiitg the offar af the
niunicipaiity, tae niunicipaiîy li have powcer to secuire
anr arbitration ta, detcrniine t prica and tcrnts af the
contract.

It %viil be observedl t.hat te first of titese provisions
%vil] not prevent miunicipalities antariîîg upion tae sîtpply
of liglit. It simipiy provides titat if îhey do entter upon
sucit undertaking, they are first 10 try to buy, at a fair
price, or rit a price to be i\ed by arbitration, cxisting
%vorks. No vahid raasout can be advanced wvlt> tha iaw~,
noiv applicable in case of water-works, sbouid itot ho
extended to liih conipanies as wcill. Such a purchase
wiii put tue municipaiity in lthe possession of the very
plant aîtd miatcriai wviici they wouid htave to purchase
fromn otiter sources, if they are goir.g int tha business.
Gas aîtd electric fiit coîtîpanies, as well as waler corn-
panias, have alwavs corne into existence witt the con-
sent, encouragem;ent and approval 'of municipalitias,
wvho have granted the use af streels, and in îtîany cases,
exemption from taxation for tese works. Titay hava
thereby induccd anlerprising citizens to cnibark tltir
capital in these undertakings. It is tifi andi unjust
that nîunicipalities tîtenisel vas should aftertvards hava
pover ta, destroy the value of the very property tiîey
hava eîtcouraged citizans ta, purcitasa and pay for, wvhen
that property cat ba tiiized by the mitnicipalities themn-
salves if they sa dasire. Stcit a law aiso beneflîs muni-
cipalities, because it lards 10 extinguisi rivalry to thcmn-
selves, wvhicli rivalry niight render munticipal operalion
of these wvorks unprofitable. It is also in the public

intlerest, becausa il wviil further enicourage private citi-
zens to iitvest teir capitalin lt nw enlarprisas, nut i
4exîtniîg nnd ilnuproviîtg axisliîtg iigliting %vorks. At
prascît, prîvale capieni is ia dantger of being lost througi
mtunicipal contpetition, if iîtvestd iii suicl %vorks, or iii
cxlcnding and inîprovisîg Nistisig %,'orks, antd il private
entarprise ii these directionts is paritlyzed anîd dis-
couraged.

'lia aquilabia citaracter of titis tîil wvas adnitaed lasI
yecar b>' eia:(ig nicuthers of the Legisitire <n lîoth
sidcs af poiitics, iîtciuditg the 1 ton. Mir. i lardy antd Mlr.
Witlney. 'l'lie pritciple %vas long silice rccogiized ut
Great i3ritain, where the htw% provides Ilt taC iltuiici-
paiity cannot interfèe With ait1 clectric ligît Comtpanty
tuttil tae expirationt of lwallty-olte y-aîs, or suci sitorlcr
period as is speciliedl in tihe applicationt hy tîte coitpaity
for ltae originlta ordar. At the entd of twvcnly-onse years
ltae mtunticipal autltoritias ntay, b>' notice in %vriling,
require the clectric light coinpany 10 sali titeir undertak-
ing tipoît certain ternis adjustect by istdepeitdent author-
il>*. If tiîcy do nol so raqtîiîe, diei tita coîtipat> goes
on1 for savait ycars furtaer ; at lta aetd of utat savait
years ltae mntticipal aiffitoritics have agaili a riglit 10
purchase, and sa on at ta entd of evary terni oi savait
yaars.

Munticipal owlitcrsiip it rivalry wvitit ait exisimîg cotit-
paît> is a case of a witoia contnîutit3' going int coulpe-
tition witit privala individuais wvio ara th-t- sharebvîders
of ltae existiitg gas aitd acctric liglit coipauty. Thtese
people ara taxpayers, and a part of titair ttoîtcy contri-
buted to ltae ntunicipalily wvouid ba usad iii contpeîitioît
10 îiîenisaivcs atnd 10 coîtfiscata tliir owit property. Oit
ccolnolttic grautds, il is aviletit duaitah pLtrctase of the
plant of ait1 exishing Comîpanîy wouild ha mlore profitable
bath 10 lthe coîtîpaîty antd tha ntitici1nîhity titan the
duplicationt of plants for coitpetitive service. Duplicat-
isîg plants involves a î%vaste of capital. 'l'ie secontd pro-
posai in titis bill, whiicit is jusl and propar ut itseif, %v'iii
raiove a grievanca wvlicit tîuicipaliiîs coniplai of
under te prasaîtt law -viz., lthai they have becin chtargea
%vith ii rates for siret ligliting b>' axisling coistpanies,
and htave beau utnabie ta coîtîpcl conipaiis Io furnislh
sici iiglîîing at reasoriabie rates. 13y' tae proposecd
antendmant tîhey ivili bc enabiad to sacture street iigliting
aither upon tieir owil ternis, if accepled by tae contipany,
or upion ternis 10 be ixad by fair arbitralion. %Viie,
ont catrefuli consideratioui, il niay be thtgîit (lesirable to
inake sonte siigl ainendincts, the iiasuîc as it stands
gives evidenca of iîaviîîg beaus carefuiiy franted so as 10
safeguard ail the interesîs involved. Il is iierefora
higltly dasirabie that it sitouid ineat wvitt tae approvai
of tae legisiatars oit both sides of ltae ! use.

QUESTIONS AND ANSWERS.
R," ,x»ayOnt., asks : ',Viian wvas ciecîric

liih first used on lthe streets (if Troronto ? \Vltitn %vas
incantdescent liglit first usad as ait article of commeinrce
in Ontario ? Wlitan was tae lelephone first usad comn-
nierciaiiy in Onîtario ?

AswR. -E.lectric ilits wvere first tised on lthe strecls
of Toronto in tue f'ail of 1883. Incantdescent liglits iii
sertes on arc circuits ivare usad iii severai places ii lthe
province of Ontario the foiiowiitg yaar. Tite first teie-
piote fille in Ontario wvas buit ii tae city of iIL....,iiton
in Octobar, 1877.
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TELEOKtWHoIELEI1iONF
NEW TELEPHONE REPEATER.

I.-evR.N i-R jive~t ttrd a. tu dviste isseaus %%Itiierby teieffuiollsic iliessagçS

iiuiglit lac iclpeattsi btis osa" iicuit auto :inotier sus carrer go Jacassait cuit-
veR s2ticsui ove! tsiiulially glig uwiusces l.jttie bucces; lias Iitilsto

Iscen atssisu In til% Scegads. Ail tet'iesiune reiseters ec liait aibout
tu lie tiesciiis.d, hsavc tisc diapulragus tsi a Bell rcesscr, Oi il ts<LitaI'at,
to var>* tra e utasSit on tist: cars tf a iiictujiiiriii t ratibuittes aI tilt
ends ut tilt lîrs circuit, andi bu cause a reîsetitiouî a1il hiemssage iru tib
circuit. Neatly ail catiis' au ~scd oniy in ceaag a s
frouits tise bairit tie second circuit. Nunc but trac nev ie5ientei catil
rrIucat intru an iradesanite nuintber of circuits in a aiier simuilar tru sepe-at'
srag inu tira insilinie malandues nf tulegiilulsiC circuits.

T'cleilone sepetatcrs hava: ubually bcen mbnuccebfsul, because althsugis
trie amplîuitude of tire viaisau iblrationr uta is tractanstititter is coltîsier'
aie. >'ct tisait tf tie diaibisragu in tire seccivcr is very binali. i lence,
uIl variation iu jess.ýine ou trie caslon transusitter of a repbeatcr is

stuail, ansi celsucnatiy trac tiepisonic iiiesbage ai tire cui ot tire second
circuit is veiy %&eak, il iusîieet it cati lc lirsard eeu un sit circuits.

lu trac ncw repeaitt a telejiblune recciver wlsich cati spsakl sucre iossdly
tisait a usersun is usesi. Tis inutugraphl rcejer 'cas isiveiltesi allure lisant

îwenty years agir u>'NMr. Ediison. Illias a cylinder uf lulaster ut l'aris

niisttntil selîli a solution. Ilimtscd agaiusi the face of illis cylindur 'as
ai mils ut isiatinouii. tire otier ensi of %hîicl is lamtentai lu a diaphlragns.

On1e litre wirc as cunuecccti %%fiis tie îulatinuis, ansi tie cater mii stir e
cylinder. V'isen tilsus ta iily tuinesi lu> liand or catser moto!, thse
sitilb ib diastu fosw'ard by friction un tic cylinder or reicrasesi. accoridiug
as a wcakcr <ur a sirurager culrn [u cfiecctiicity jua»S tustougi Ille failli ut
ciessaica ai out ion iueîwccn tie pliat issiu si tilise cyl intier. Tti-isu li,

being lastenesi tu tise dliajasrngu, issaits sîs mroiins tu tie saine. Ts
dialilst3giiu tision4s trac ais intu accurisc vibrations, repustiring tie
scndcr's- voec. Trae satauds of Isle rcciver us dynanticaliy causesi l'y tie
amt mthicli sauins stlic ciinuli. "l'ib istuiuntai n iti masure dihcuity
during ste iccition uf a iseage tisait ishscu tlic fine is salir. Tite
cieciti caircul whicis alus un Ille tane isrily cisuiruis tise vibirations oa
fie tI.sphrigsn. Tilu. miotogsajsh lias iscen litile oses), luecarise ltcIV:
simplser recciver %jueaksi sus a ,ufftcientiy joual toue: for cusumo> service.

It rCeCissiy uCCUSIrsI 1u Isle iuaVCllltort Ille n1CW sCICIehone ICueatr trit
luy L'ting 1Llîsous iuusi Ibealiiig irceseer or nisotograil near tise carisan
or other sustabie traussssuttcr t a seacond circuit. -a uisssg': -IX)1,cn inu
tie fsrst ecist uidi lue rejcibei 'titis or.duniinislscdl force mbt tie
second circuit. At tise vui t tis lc acondi circuit a repiratcr sinay b lu oe
lu fssasil tule message éut,, a1 tllart uicui, andis onr thssugluu an un.
dlcfsuatc uiulier of cicit,- At tric cnds t tie iast circuit.% lcl rcesser
usia> bc oýcd. if tsitisaiie insteati t Isle sssoltlgss. A susail cictrit:
muot may tis utesi for d'zving Ille c)>iiur ofetacts reiseatics turing isu:i.
netss bsouts. By> musn of a dupîjlication af transinittsug andi sccciviug
153515 un each repeates, sscssages nay bc autonsaticaiiy sent in cisîser
direction.

Ail Ilails sf taire osisasnre ciintinernts couisi lxc Issouglit stitîsin <pleatiug
distance ot une another. Tiîcreisrodrixlctiuu of a siekr~ vusce wtulod
lue loades gtan tie voice i*sd1,f lurcause tie cuu.s a ca sdibeater are

tiynuieaiiy <rue tu Isle motutai %tlicis rtates the cylinier. MTie trpans.
duiosn, t ste voice ai thc cru, 1 Of a siuzcu circuits mtoulai lue -as jouit zç

trit ai tlle eni s Isle l'is c-scuis.
Mie invent lias ticvi'.es a liuacticaielsiuur~h At flie eura of

tie iast cisrit 3 lbintgusisalls say luec sIbielose a iasutra;h trceiver.
Masis 'ciii .speak a.% losusiy as flic ;uessu seutlung thse issse...ge. lisnce this

may iue as sierîiy tnsjutrcsci On tise msa% cylinder :as it tie s-jueaker 'se
prescrnt. 'Ille I>Iisun.,55sis st.ay t ticstcîsei ftos %tie puntugrapis and
ser n tr ie j-cimsu 1',iaei le nay at Iciuiur pliace this on his
ltissnsigraîh andi lacts trie llesa. Tihe 1>latontu.ugrs usay lue savesi,
aud cao-c tsi stribtususiotse vssscc Of tie csusrcspondeni 1lany fuiture
lime.

I)tinnvsiie, <S)nt., ('.snas, Nlaschs ;, iS9o.
JA~t5s A"IsER.

LAYING ATLANTIC GABLES.
'sIr. F'. A. iittt..L n, Hatliaxa, N. 1.. rccciy qicliveseuii

litîsei tise l)astm.ula Lieras> Sue:tr ntnsee.sug salkr about tie
1'ustis Atlantic cal-Icts. %ast tis layaug ot nian>' Ofi misei be seal itsn-

mss' in cnssiCSSssuistg ins e'tnt'ct the tuns iucriîs.îsiseres I., calsie macie inter-
eitngly sts'l susmettnse tisrstinngty dsîlel

ln tS.;, tie tl'ai. aitensj %ta% ruade B1 a l'nteu Stases %rilp A
starI ca% msaie ansi ;.o iels ,s cale paeti sui., l'ut jaset ien tisese
%scmesi in lue isojuec t 'u5s'c..' ss'tîieiisitg rtses tise cas-le itus ~. tis cutir

was rosi os'erbaard -aîid sanir in a liutmîdresi fathisons ai msaler, assl tise 350
traites 'as t.. Ln tiletes n tesît tso ttatWlbs .attsl insss'oq'î
aie isrucecduisg tomward i claus anst tie otiser towarsl Nesitfotuilaud.

,risecesuai su.as zagaina rosi uvelbîsati aiti 290 fites fiaore ai cile 'ere let
ou Ille bottonus ut Isle sea.

Oit5 J uiy 2Stis, a S58, anotise:r atteusilt w.-s sîaade. irais tisse 'titis liItr
success, foîr iii August bosîs sîsiju arrivert sisssulsauetsusly aIl Ncwtoîstit
landt aus lireauui, liaviug aecossi)iise tie %soi, ut ccsnsectiug 'uroîe
'arss A lsserica ta' cabre- About 400 msessaiges wec traustisittesi h1 irais
cible. sorise ut mhici suc giseus lu> tire spseaker. Ont ut Isle i'irt 'cas
frut% tilt directors al tie cosusîativ in Eutgiasd, auss oec'J!ied about
twcnty m:iniutes in transsusitting. Il was, "« Estruie ansi Aussesica -arc at
labi ussitt. (;jury ta Gasi iii tise iuiglsest anti ou tarifs pseate atîc gooti
usili toucars iluera." Tise second mtessage traustiteti uas fraont Qîseen
Vietuîja tu trac Ilisitttni o! tise unitted Sintes. On Spewsî31%1.
iSS, irais cable hsall breatiset ils hauit, but tie feasibility ut tie 'tarklhait
baetus deuusoussîratesi, ansi il was no long bota it was agaits taken utp.

ls tS6 5 lie nexI atteuispt was msatle, witu cible o(utsssiîeir sîuaiy anti
'titis lietter steassirrs anti apîuiiauces. Tie siis eng3geti in tise waric
'terc 1tis Tcuuir Il, Sphiinc andsG Ct Eaist tmt. Attea'tiestartw'asiusade,

-as tie cable was being îîaycd out, tile speaker describetc tie intense
anxiety on boxard fur fear of losing tie conectîon. Wiien bcing passeti
trous bow lu sien tie cible caugit in sosssetliusg, ansi Iefors: Ille slîip's
wvay couid bc chckesi it land cluat ianti liruken ansi sani ta tise bîouas
in 2,000i fatîsonis of 'caler. Tîscu couinencesi a stries ot drags. bat ail
tu sîn avait ; il euld not be recavereti, andi tise work 'tas abandoneti in

Blt Ille taupes af te tmen v'ho hail undletaken tise worIz neyer wav-
ciesi, anti in zS66 they 'tere reaiizesi. Tise Great lEasntcacoiiàlsiished
tie ustrk tacts estaisiislsedl tise lits tisat have neyecr sice laea scecret.
Tie lianes ut tise Great Easterna, on suhicis trac specaker hagl seret, iait
been since distilutesi ansong sicalers in cali iran.

"rai itiatliime farward grett stidsishatibeen sasade. Ina short tinie
oveu a,6oo tons ot copper 'cire raid been laid in tise Norti Atlantic. lIn

187 3 anti IS74 greas 'tari seas donc, 'chics cas cautinuses mliil neariy
cves> place ut any imsportance wtiaever ias cable caunectutîn. Int sS74
tIsle F"araday rsaid coniecesi tise 'tari she i- stili carryissg ou.

To.day reîsairiug in tiecp) 'ater usas no longer tie diiulut lsaba ta il
hlls isecu. Tise aritrîatic grapunci was a grat aisi in tie 'cori. As
sucra as tie cabre 'cas Isooketi counection 'cas establisiet andtitranae au
lacarl sucre a are tabat tie calei hall beer i jckel rip. *fic r'ung'sng of
tise uel] 'cas a 'teleosîs çorins aller long ansi ledioris tiragging.

A case ot rcpairing in 1,S00 faîisasn' 'cas dc.seribesI, -at tise delicate
seorir ut raising tise cableI tacs surface 'titisout isrcakirsg it 'cas sisawu.
hI isalilu oc picketiut)>a coupulc ut miles tros> tise break. su0 atia thse cuir
%saii ulttosuis off tisegrap)nc. Then tise counecian mtas asade ansi tire
otiser endi 'as picketi rp lu like maznne!. «ru aise lise lsight trous about
lnu tisues ai 'caler requireti abut four msiles ut tist caiic5 sr tiai tise twa
cutis aus rai,.ct tarin lue ten, twclvc or ftteen nmiles apart. Breaks
il eri: aeessratcy locaîcti lu> calculiing frans tise rcsistance. Tise break-

Jtirlued4 oceurresi 1,442 mniles front St. Pierre.

SHORT-CIRCUITS.
Ma'. Citas. liosmer, manager ut CI 1'. Rt. TeiegraiisS ha% rettsirnes

tsttis E r an continenti, ii sauCier in ]taris itaviug recorcul
ftr hier accnt ilisict.ý.

MuI. Kt. G . i lliansi, of tise Mica NMausufattring Cousjauay, of Ottawa,
reports atia Isle mniig lu.siusa in ste -Lke Garrard district, neai Vakzc'
fiid, is itrisi irais scassin. Tise cuapny inteld carrylug sun extensive

nlperzlions, andi iill cmiuy uliwards of ne isunsie bsans.
Tise annurncesaut lus iscun sale sy Ille 1Finatnciai Sccretary ot tise

Treasury, Ma'. R. Ws. 1Iianlutry, in tise liritisis 1 ]mse ut Commiuuns. isat
tir acscnincnt bsas dticin t itnirdue conuieitin in thse ticisisuane
vis'ce in tise curst y. lie asiresl turascredit st$to.ooo,aoasasitrt

lu asilca In cnal ll e iuost.oil'iee I)epiastnscut ta tleveIsp tise tclclshaaic
commrnuuicatian of 1,ousin.

.Nr. F"rank Richaridsn, assistant cimcrician ottIsle C_Ç. R., -4itis z
staff susif tns is al >out In leave ftoa r tie Pacifie Coast. Acting
under instr.sclion, frlot "aIe Nlinister of Pulic %Vo'rks ie ivili consituc
a tzcicgrajii une trus Sk-aguay) tu Daweon. Tise istaince kç 6oo tuiles,

ant tue os (sn iseiussst$3opetnale)wil le a 5,00. It is cx-
ibuects tisatis he cuil lic in oibciaiaa- lsy tie t5tih otNos'ocssir, aSqg.

Tise tamnail meeing oftie Bell Telejahune Comspany 'cas iseis in
.%nîreait iast moinira. Tie directors' relortz %1tlt 1,637 susseriluen

haie luecu addteti <liting tise )-car, tise total nuaiilser of sels ai in-
itrent.l naw maning sentai lueing 3 zoSZ. Tise efcsmpany naw owns
anti .1e.te 133 ecianges ansi 340 asgencies t66 uisses ot mtire

hsave lacen atiesiç to tise long d'istance %)-%teuns use . of aithese 3z6
miles aie in ;bce Ouitrio I)cparmeni anti 34o miles ;arc ilu ieEat
cru Iepatmcnt. 'lisec long diitaneefinmes nnw oltnerd ans] niscratesil lu>

tis eu(,mpuy comprise 17.z3; miles of 'tire on 6,096 milers ol pales.
Tris ceeai'ts for tise year sS9S su-tcSS,3o2.ffl.o4. malie oituas folio%%-:
Escisaânges. -o'aO . lung dist.-anc uines, ::445.9 privait:

larnes, Su,733z taseellatseosss $go.04t.7t. Tise csisenses'ccre
S7.9.0 iiudei as lueiow : Oiueraiung, lar3.3:igai, $9,'

S2.:2: insurauce, 553.740.20* buondtiiiisezct 4.021;rsi.scei'
lattecri 45SS, Titis lctt a net revecnuse of $331,15t.74.
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MODERN SYSTEMS 0F INTERIOR WIRING.*

Wheicu <lue incanidescenit elect ric liglut 'aslui t rodîuced ci'ouîuîîr-
ci.tlly.abot i iS , lin order toi îîîlauit ils rival gas, i< %vas cl:<iuuîua
<liai <lic ue% illumxintuui requirt'd iîîercly' tlue cuaî~<aJsui
kiuid or vvie'iug. Pa:rafriuu covt'redl %vire (L., eoîîîer iusulated vitlu
tV cottoti layers so:uked iii p:rulu)lad becuî iused berore iluis

<huie f'or electrie lîcîl and telegrapul wvork, auud <vas at onuce
audopte(] for ccirie liglut wirisig. 'l'Isis eos'criug wsas i'oiuid( tri lue
totally' ticcslovever, :L% Ofttcîi an1 oVs'crlîeaed wVirU VVCUILl Ig.
uîitL <li inflammnable ros'eriuig. <lic flatui folavviug <lue %vire for
lonug stretelues, especiall>' wluerc eouiccaled uuider tilt! floors or
betwveî tlue <vails.

Wlicn <lie utitderwvrsiers diseuvered Ili;, ilîey deunînded a cas'-
critîg <luat vvas 1iouuinflauiniable. Sa'callcJ I Uuuclrtritcrs**
%vire was liens introductif, Ilie coveriîug of whliclî couiistcd of a
cottoui ibre liraid, *villi i coaitig of' zinc paiuîî oi tlue rsuuîide.
This %vire. whlile beisîg nouî.eonubustiblc, wasL ulot <sater jîrool, auiu
wvlier< moisture <vas pîrescrit, ectrotlysis% vvas set up, vl'clu sNooui
d'a4troycd tlue %vire.

jAîtcr Ille short %tay or tlue ' Usidervvri<crs '* %vire, a vvire hiul
alcul vviîl bituuuicn was brouglit ror«'ard <o bc tlised iii uii01.1

i

Fvre a.-'oRc'.Au- TtiE W<tK.

pilaes. Thuis, initier Ilie nauie of -~ îaragon wie"gave good ru'-
suulis ror a tine, but eveuîtsuallv it% iuiiul.iiouî vast rousid <o, crack,

auJdiusmauliîuacuurc wts disconuiuiucd. Silice <lien aloi gae
of conîpiositc aud rulber covered vires huave licou iuroduîccd
wluiclî arc <ater-proof' and of' bigla insoulation. Tlic>e have sur-

vls'ed <o date.
A i«tle of t<lic arliest work was donc by tacking <ie vvircs

un place wvitlu sniall uucia! aaples. Ttàis -,oon proved so abject.
uona.blc, cspeçi.-lly wiîtl î>oor grade or insoltilon <lies îused,
on iccounit or grotinds. sluor<'cireuits. eue., <luat i< lias bcui
condenincd ever since. A grca't deai tif wirlng af'ucr tlis vva%
donc willi <vooden clcaî'i Io buliport lic %vires ia pasi<ion. Tite
%vires <vere carerully ruin in respeict to bcing kepi avvay front gab
or %vatcr pipes, and lhouugl no alitem-pi va maidc tu kcrep <hcm
i'rons touicling svaad or jîlas<,cr, <lue>' have givcn gondsaif'e
lion in tîcarly.ill c.tes «vlucre <lic buildings werc iscrl'ecily'dry.
But nat3ural danîp)ness in thue ilmoNlisrc. a lcaky roof' or <lic
ziccidentaIl %filling or' water. ik nmo-a lable: <o ispair <lie insuula<iouî
io suich -in ex<en< <luat considerable Icatk.ge miglît <aikc place.
Fortuna<cly'. in <lus clnia<c Ilue sniali -trouni of' moituirc in tli

a<moplcrc lias îurac<ieall< uio f'ec< on in,.idc thornîg luail in
foggy' di-trici- ncar <lic sca con-s<, and cspKclilly lu Englauîd.
ax greai de.il of' trouubr i- cxlîerienccd front groiniud' c.titeul b>' a
f'ilnî of' rois<uure forming ovcr <lue suurf&ucc of' illituing%. li r'.

gaird Io %vire% imbeddedin plscr lie cifeci on ilîcinsuil.ation r. u-î
certain, dcpcncling on Ille composition of <lue las.itcr and riue
covcring on <ie %vire. Iu -orne cases ilue.tlkalie't in <lair lilasuler
%oon brea'k doswn aI insulation an Ilue %'ire, whlile <lucre arc mn
niaancei; ai specimcns of %vire <e.,ilng sscll after bciuig imludel
n lilatsicr for many ycars.

To pres'ent any liabili<y of' lcak'agc or chiemical action on Il
«'ire, il ks noi' supporied iliroiglioi on porcch.sin knobs or clca<s,

*~ lAmriad bdoef<lu %b uncicuz; Sodcoy @f lhue Scbu'u of l'racu',o Science,
Torontuo. SMd publnhcs< by m'nsboi.

auud s%'liere passiuug <lurouigl isuîber or jîlastcr s -suurouuuîded b>' a1
î>Orcelaiu tube. li Fig. ai% >10- slowi sketch of lictgt uîlOfo
wviriuig as iuisalld lin Ille Ordiuuary style or bîuildinîg. A-, inî:y bc
Ncuu fruonti <le figure, ilucre i.4 consider:ibIc openu sp~ce in Ille puarti.

lionu walls, limider tlue floors, and in uîiauy cases oi <lue otuter brick
w'alls, ii vhiclî iliL ss'irîug uiiay lie couccaled. *7ie joli-As, %lud-
ding. ece., i re bored <o reccive tlle poircIaiu tubes, anud <lc %vire%
roui i Irougil thlese tubeb, wvluiclî are iadc imu differclit sizes anud
leuigtius, dcpcuîdisig oit <lue si7e of the %vire suid tlie <lickuies of'
tlue tituber they are to îîams <lurouglhu. l'i viriuug of' such :a tuild-
iuîg is niosi readily duie svle ll e buildinig is îuuder couis<ructiou
and bel'orc thle l:utluiug and 1î1:us< criiig is conîieuîccd. li tiuislied
buîildinug.s, wluere Ilue %iriuug is to bc couîcealed, thue 1 roblcuuî i
umore couuîplicated, andL t o as'eid lîreakiuîg tIlle :str a uuuber of
devies are uscd lîy duLl'erctit coîtractors. li pamsiuig dowu Illue

pîartitiou sîall< tlue besi u'ork is doutc b>' tîiuîig bits slrutlî sisuauuks
luat cars bu leuugtlucucd tao swclve (cet or miore, aund boriuîg tîtrougli
MI ob!sItrxculouus iuu Iulle prtitin front toi) to botouu. luu passiuug

dowuîi tle uîarrow space lie<wecuî tlie latluig -and brick svok o
outer svalls. wuat is tcluuirally teruîucd a "iotusc..i used

coîitugof' a sluort cluai iasîecd tao<lue und of' a cord. Titis
ks droppeid dovi tlue wvall anid Çusltcd ont frinî belawe ; the %virus
aire tlieu drawuî uu <o <lue omullet i flexible couiduit. li order <o
conce.îl tlie wiriuig under tilit floors, sortit: or tlie flooriuîg ks takeu
lupli rererably by catrîeuu<er., atthougli in buiall jobs uluis wvork ks
gcuierally donc b>' <lue clcctricau iui sehi'. Wliere <lick guuniiy
floorinir i% cnuitred, <luk ks a rnosi laborious oiperatlioui vitlu a
liaud s.î,and a suia:ll circular saw 15i ofeusi uused Io uiuîdul 1avauu-
<age. 'Tiue wr'tcr luas seul a comibinatioui of one of' iliese ltiws
genrcd <o a sm:<ll ;rois cl:ud uuotor uscdl ror titis work., wluîel an-
s-Weu'd tluc l)lurPiOSe Jîor'eC<ly. Iloth saw% Llltl 111010r wverc mouuîtcd
on a liglît wooden fraine, by %vli;cli <lie sziw vvaN miovcd alîcad, :us
<lue cuttiuîg lîrocceded. ».'!!-- conticction <o tlue noits- wis
mnade b>' a lonug 1 %vin %vire to <lue muains in <lue 1bascuîuent.
W~licit il is consideredl ton troublesounci or exîiensiv'e <o couiccal

<lue ivirihig in a liinklued buuldiuîg b>' lifting floor4. etc., rlue %vius
-are ofuen ruui l woadens uiouldlng to diuiîîtls <lue uigltues
or opcuî scires across <ire ceilings or wvalls. This class tif wrork i.
rituels uuscd oi sîcauli boats auJ ks espee--ially td.iiiicti in iritug
lî:uuîclled roonis, a; tlue unoîuldiuîg nia>' bc ni-ide ta niutclu tluc
woodwork of Ilie rooni. Cosidercd front :tiu elcctrical tailuer
<luau <lic dccoe'a<use !s<atîdpoinu, wiring iniluedded ln nio'uldiuîg
ks inf'crior <o wçiriuug supiporicd uit porclaiu aud fireely sur-

rouuuiuled ,Y aI;r. Tite Jkvua1iOn or lucalis k nucl etasier cfftectcd
int e <licle r ae liait in tlie former, and ;si a dam1i place thec
nioulding will cause Icatka.ge, ais wc< 'ood ks a conductor raîluer
tli:tgu .1u, lisulator. A case %vas muet vvitl rceftly s'luec a No.' '
%vire uuîder Ilue actioun ti' clectrols lîad bceri citirely watcd

awyto-a green trace or copper Nulis, b>' bcing inibedded in

~O.uUu i Pic.
ut

motuuldiuig. wluel bail lucen %o.tkcid hy a bîreak in anr adjoining
xv.tii pipe. In lurctice <lie tise or nioîiluling iI u'otif'nccd lo worlc
wliiclài s ln f'ull vicwv and q1uie dry', antd ks nl %Ilowcti in con.
ce.ilci %vork, ý-uicl as% Ietvec.1 ilouirs anti ceilings. Ibecauuse or un.
ceriain<ny mt in tl;mpuiss.

A~ mc<lîad of' <dring c!,pciily itl.tplcd ta f'repronf' lîiuiltlingN.
atnt kuown as <lic conccnirlc -ys<icm, i-4 ued tona grcat ex<cuiu iii
England and GCirrnany., <lcugli uni ycî lin AnIcricu. lu tls;i~ sss-

test, as inuîaîdl Fig. 2, insîead i fusing «vo %cliarie ir,
one conduiclor iS cnicioscd inside of' an ou<cr arruior, whiclaill.
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ulied as tire othier conductar. Tfire iter conductor is a tinid
coapper wire, wiichbissurroissded wittivulecanîzed rubber, laîied and
bedded wiîlî jute. Over ail i% bouiid a layer of galvanized iron
wire-'t wisied qlpirally, îorming a conifpiete tube about Ilte inaîer
condaiemor, attt laving a coîîdtctivity equai ta it. For thrce-
wire work, ilere arc twa inncr comductars, inisiated front cadi
otîter, -lait frot Ille alter coî'eritig, wlaicli in titis case iI used as
the atîidtlec wirc tai tlic ystcîn. lu botta flie two and thiree wire
work litis outer arinor i% grotîîded wiîcre tire mîains carler tire
building, &ait ai difféerent pointq along flic wiring, if tire stretches

-are long. A casec mn:y occur whcre ste termninais of two separ.
alie coneutries whiciî are ons long circuits carne a -short dibtaîîce
apart. If aite of itese cables ia Wîilly londed whaite the allier is
Mdie, fiacre îay lie% al drop~ ai of2 on tlic loaded caille ta na

Idroitp ai aIt un tue otiter, whlai will caus!e a différence ai po-
teîi:al of iaý belween thte ouiers ai flic ends of lire twa cabLs.
Titis under certain coniditions- is suilicient ta -,el up elecirolysis,
wlaicl iii aime would deâtroy thecoearing of 'cite or botth arables
uniess thiey are bath well grouinded i these ends. For alternai-
iîîg current work, uties,& for short runs, batth canductors must bc
run in tire atater cavcritng. as in tlic case af a single conductor in
an ailtcr iroît arnior, flic drait along flic Une will be increused
by iiitpedence dule ta tire alternating current.

Tite advanlages o ficîL concentric systemn are, thal tiacre is
practicaily only one wirc ta rural and titis may be buried in plabier
or run over iron work with impuiiy. Tite cablle itself aise is
quite %allait, being for a No. 12 wire only 6c in. in diamneter, and as
ine insulators are reqîîisred il is very caNily canceaied. Since il is
arînored, il is untaffcîcd by nails, etc., and in ctase ai any rough
usalge, suca as sise rupture ai flic cabie by i cisel, a dead short-
circuit is fornied, whicia blows site fuse inimediately, wiiiaout any
arc becing farmed externat la tire cable. Tire adtercîts ai titis
sysîemn daim, likc Mark Twain, ltai il i.s be-st ta put ail your egs
in ac basket ard ilîen I watclt thai bas.ket." Titey argue tai
il is better le put ail tire insulalion ou one conductar, and t0 bec
liaI ti: insulatian is well protectcd, ilan la have îwa canduc-

lor%, ecci able ta a breaikdown. Tire disatdvauliagcs ai ibis
systeni arc, first, the obviaus difficulty ina makiug the joint%, and,

seoniavinig tlie ouler grounsded,. whiclî is a disputed question.
Titis systeni as used chiefiy in isolaied piatit or in buildings using
alicrnaling current anud supplied from separate traînisfarmers as
there waîîid probably bc caniderable clcirolysis ai gas aud
water main% witcrc titere was a uciwark ai bare auler conduc-
tors aitl avcr a cii>'.

Tiso cottceutrtc sysîIcm is nut uscd ira America, and in the mod-
crur type ai itrep)roof building.;, itaviug brick partitions «atd floors
oi brick arches tcro%% ficteelcc floor bearas, flie firail svblem of
waring on itarcelain knob.a is unsuitatblc. Tîtere is îtsualiy na free

spac aioug flie floors or in fliecal for running the wires, and
even if iltere were %ueit a %space, lise citances arc greal ilit ialling

mortaroar brick would citer break tuse wires. or grouud titcm on lite
steel firaute worlt. To 1trovide pralection and atcccscsibiIity to tite
witng in Nucit building,, tire conduit -. ystcms have becu evaivedi.
As far back as aSbi tîtere arc instanîce.% ofwirisîg on %ome sîcatîicra%

beiu mi sutil îras pies.Tite insid o a tie pilles was sutootia,
auJ as lite nusswer utal long, lite flexiblc cord used wa% easily
iltrc.ttied itrougia lie pip iront aile opcniug tai lit next. Speakiug
tubes% were ied Icabout titis% tinte 10 aci a%.a chtarme] for flic sî'ircti,
but il was fotînd lItai lise coauîctors couid nat bce iusecrled or witlt-

drawu ireeiv, ard Npeaking tubes for itis. purpose were dic;arded.
Since ltai finle ilîec bias becn very largeiy îtied at tube ofipapier
utaclie. intpreguated wiîth a biluminous ctioîuud, ta rendcr it
imi>erviatas te moature auJ alo ta inecabe ils in.%ulation. Il wa.s
found, itowevcr, abit xhiî titi% -"plain condut- was canceed in
lîlaster. il was uliiînatcly destiraycd ly çlitemical action. Anoîter
formn ofconuai, calcJ Circuler loom or flexible conduit, i.% uaw
uscsl însivclv. T)ite mur portion cosisîis i a be formed by
a Ntrip tif trcaled per wçltntd inn a sprai- over iti i.% a braidcd
coveritig cfflcd on îS.e oulsidie witlt flakes ai mica. Tlîough flic
muner ititie iN railler inflammable, lte ailler tube will witstaud
quite a tiame for.%oute tinte.

Tire nexi Niîp %vas Io coser Ilte plain papier macie tube wiit a
tîtin brasa iteatiti iaving a longitudinal Neam. Titi- bras- armored
LNinduit was itaulzi ai anc limte ta bc near perfection, but even it
wa% fouud to have il% failli-, Il wihtt1d chemnicai action ta

sIome cxteut, but i%. nol scor.a 1lctely watcrplroe-f. and. lik ail] Ilte
prrceding fori-rt' of conduit, il ks very -. izsccptiblc to mechanical
iujury. Mîcit affi c trouble wiîh brasa armaored conduit lias been
due ta site pxor mnncr in wlttch il was- insîatlled, a% misture en-
îcring.N %lhle ourlet% ora ai poor joint% s k aborbcd byl Ilte muecr lin-
irtg, witicl in tinte ivii groand Ilte wire ait Ille ouler c'avering.

Svritests were made iii site scliaoi laboralories ait botta tite
circtiar boou t ard brass aruaared condut, ta dltlrntiîte liacir inasu-

l:aiion intier lite preeice ai iltoisture. Tie.se tesi s %ver l, ticd by
tire contdenser nitiod iut caîtiacliti wiithan eleci rostalic voltstetr.
Il was iauîad ltait itfie case afithe circîtiar lotît, ithougit ai iairly

lagla insulatiait îsliti dry, lte iîasîltioi re:istailce feu oilf very
ma pid ly uinder ilie p)resc.%tco aitîch trio;iîtire. l'ie br:ass;arillored
coinduit tesled wsell wlîct drî', iat also %iilla mnoiture for a Short
lune. W'iea exposed, ltawever, lu danttp for sorte tinlae, especial>'
if lite arutur was defectise, Ilte iniatio feui off, fle eftect ai
grousidiitg bciitg motre nticeable in lite ca:e oi flic br.asIs rtîîored
conîduit tirat witia cie circular tueti, ait accouiî af tire atteli cav-
eriig.

For absolatte nîccliaiicai andi noislure protection, tlie irait
arîîîared conîduit is slow used. Il lias beci atste wiîh insuiatiîg
liiigs ai pîaper, wood, rîb"ber, ceintte, ctaamel ard asjtialiic
campoatnd. Tire nietai tube shuud bie lite! mnîiniaîuî ai mnta for
slrctgth ard rigidisy, and tite liniig, beilîbeiitg capale ai
bcndiîîg with flie pipe witiouî cracking ar %pliiig, ntîtc niem-

peviu ta iteai ard ntoiture. Tlîere lias hee it uels discussiont
as la wiacliar. a itasulaliutg hirting is riccessairy il) .arclai 1>ijte
wltiei is perfcîls waterproof aîîd Ilte svires il caillains are inasu-

iaied up t a ny iîacgohnis lier utile. A tlite %%orld's% Fair (tS 9:)
ail iorins ai pipe tubing ani conduit ilies ni:tsiti.cturct %ýcre re-
jcled, and plaini irait pipe waN inally adop1td ici witiciafle tus-

tribution wires wcre ritais. Aititatgit saie af litese Iires were
carrying a :,000-volt aîeraîitîg scurreul, no faulis wiaaîever were
deveioped. Titere are -aise tlousatiids otaitîies oi plain irait pipe
uote used for underground service for bilaiaentiai mtains ir
chties, wllicli htave given perfect saiiaf.clioni.

lit spite ai titese facîs, a iîiît insuialing lining iiiaiways used for
inleriar conduit work, for severai reasoils. AIl Ilte irait pipe as
slow manuacîturcd ai a large scale is very rougir oa ils itîlerior,
due Ia burrs, finats aupliîtters, aud in pulling a wire ilrouigla a
lontg sireicli airtiis Pipe tire ignsitlii is vcarl- hable ta bc aa s
pecialiv in raatitding corners, eibows, etc., in lite sittaller si17es ai
piple. A plain iran pipe is aise hiable la SWeat ilernaily, and .181Y
rust due la ulaisltre iin tite condut i% a mienace ta flic intiution
on flie %vire. Titis% a lthin liinag is tisefai as tcuding 10 preserve
botta lite pipe aid fie insuladiai.

There are îwo style% oi iraIt araîîared conduit very exiensivciy
uscd, anc ltaviig a, liiing oi trealed palier ard tire otiter a lthit
coalig ai enamel bal la inside and ottîsidec. Thliiniig isiilielaîler
conduit iswrhtr n ssuolaa ls,~ ii t a advaiî-
tage iut insertiug flie wires. Tîtese iran truiored condutits are
maaîsufaicîured iut Ilte rîegatar gas pipe sizes extcrsitly, :aîîd iîî cotat-.
liîîg lite staidard gas plipe lircads.are.alo ued.

Tue svslcm ofidistributian labe îîseti ;si a buildinîg dcpends ta
a large exitnt on tire -character ai lthe buîilinig, svlicîiîer flie liglals

aire scatlered, -1- irt Ilte case ai a
business block, or arrainZcd in
gfoup-. in a large electrolier,
arouîd flie stage, etc., a.; in Ile
case oi a titre. Otte ai flic
iiiosl general îttetitods oidistibît-
lion i!> %howsn iii Fig. :', wlticlt

-give.. au isouittic skech! ai Ilte
feeder -,y-.een in aile wing ai a
modemn oficc building, lu titis

* g:*sysieul i ofwiring ail hIe brandi
circuaits (uano( u an c.tciat foor
-ire riai iront ale or more: distri-

- ition baze.- or cabinets ou flit
îloor. Tire panel boards in tîte.se
cabinels arc supjtlied front lite
switcltbaard in fltc bascuent by a

' *..- y:icut ai risecrs or feeders run-
nittg îp anc oi Ille side -walis Ia
lite cabinets, lu condutit work a
iîva.w.ire -. Y.%Iei is ttsua.lly cru-

plcayed ilr&mgitaut ale buailinig,
Fic.. 3.-FEFiWFr SvNrFma. antia sclparate pair ai feeder run

uit fram %tc swiiti-b(itrd la eaciî
disîribîttion box. Or wherc site tond is igl, ;ait] separale con-
trai foir cacît floor front lite bascenu i% alai reqitircd, flie jillet
board% on îwo or ilircadjacent tloor-s are sîtpplictd imom ane paiir

ai icders. lu arderiitt tieptblic liglits.tlouglie It.ilis, stair-
cases and cievtor.q may bc i udependeul ai lite oîhér liglais in flic
building, il iii cumaomaty ta un a pair ai feeder- irom lthe base.

blarcil, 1899CANADIAN BIIECTRICI41i t4EWS



Mardi, 1899 GJU4ADIAr4 E CTI~1CRh NEWS
tirent tu <utc or motre scparate patid-boards oit certaini flors front
wiuich titesc ligis are wired. In casoe curreit is rcqîîiircd fer
running niolors for printing lprese%, etc., On sortie of Utce floors.
te main pantel botard% cai titese floors arc divided inb two sec-
tio., lire part for the iiglîîiîg antd tire ailer for power service.
This power section of tire piatel board is bupplieti by separate
feeders front Ulle ltower pitulîC of rite stvitch.board, front which arc
ailso run Ille mnîs for tite eievalor niîtoars.

WViere vetilatittg itctos -are ti..td iii a building, liîey are usîtaily
placcd iiiiiiiedi.tcely tader tire roof andi wired from tire power
pancil il% liteu top floor. To %tari or reverse tese fram the base-
ilicit, a magnelic switdî ins orîtei pîrîcet iii lite brandi circuit tu
the motor, and Ille four sm.tli controlling wires trom titis swutch
rîn ta lite bactiient in onîe coîiduiî. By th use of thec auto-
malle swiîclies, mnotors, ligitmîs etc., may be canîrolleti front dis-
tanît points wiîliouîit e expcîtse of divertitîg Ilte lteavy main wires.
They cati bc u%cd iii coîîîrolling durnmny waiters tram différent
floors, andi albo as tire ordinary liiree anii four point switches
in ligiîing ai lectro)ier froin severai difféent placL-s. Wlierc
lite building i tu be wvir,!d for eiectric bell, tleone or ticker
service, wve.tlîerpiroof wire is gerieraily îîsed trotigiout for titis
pîîrpase, andi ail the wircs from cadi floor ruti in a single conduit
taoa distributioni lox iii tire baseniit.

INSTAL.LATION.

ii Figs. ; toa îî are slioaw details of différetl paru. af conduit
clectric wviring as instaiet iii a fircîtroot office building. The

Fi(-- 4.--WZ'RE WVAV.

conduit is intstallricd ailtua sintre in lite construction of' lte
building afîcr lite brickwork in lite flooring and walls is finishret,
bint before any platerinig s mtariîcd. Sinceven ic esmaliesl sze
of canduit <(ji*!- gencrtllhioo I lrge lobe covercd by Ihe layer
of plaster un the brick wails, il % îiceSsary ta cul shlîalow chtan-
nef% in tite brickwaork wiîerever the conduit is la run an titese
walls. Tiîis% is a ictiiotis job, andi is usually done by a gang of
mnen With hamniers andi cald chistis betore lte regular conduit
work is starcd. Vhtere luec arc a ituimber of vertical tetcrs-
rcquiring large conduit ta b>e ruiti, arrangemenits are matie wiîlî
te arcîtilci laIo~ a reces% left

in rie brickwork of sufficicnt
will andi ane brick deep tran>
the bascnient riglit usp ta thc roof.
A gooi lplace ta ruin titis cîtanîtel
for tire feeder,. is tir flic clevalr
eticlotiàre. Thtis is gencralty in xt
central location, whiicit is con-
venieni for te pa4nel boais.t,% anti
be,.idc% tii therc aire no witdoaw..,
patnitions, walls, dc., ta dodgc
arorînt in rttnniiig tite fecder-.
Io uIle .cteîî Fig. ; hw
rte matricr ici wliici the fec<hcr
conduit% irc run in lte %vire way
andtireliir cannection lu tie dis.
tribution box, d.so Ilte Nnt.ilier
brandia conduîits lcadirtg ft rte FI.4.PE BOARtD.
box ta Ille différent circuits.

On accolaint of hIe large ,%izc of wire uçed for lthe (ccder.c, a
%epaati conuitit i,. gcncraltv rin for cact %vire. If. tiowevcr, an
allernating currcnt is to bc uîset in tire building, tIii arrangement
oftone coriductor in an iran tube will caube a iass cf encsgy by in-
duced currents set up in tlle iran. Ilis t hus necessary ta ue

brass arniore-d conduit or ta neutralire titis efet Oy rtîrnîiîg boit
%vires ii flic anc tube.

In tite brandli circiîqi two wires or a lwin %vire are alost alwa>.s
rutr tona single coniduit, antirie wiriîtg cifer iii sanie respects

FI.. cS.-ORI)INARN' wîlcs..

front ordinary nîcîhotis. Ili ordinary work, witcre a tuiber 0
ligits are instaied in a ront, lite nmains are rugi down tire lengfth
of tr roorn andi branches tappeti off lu cadhfi lli)t. as shown in
Fig. 5. In conduit work. ltowever, no tcds -are placeti an tr con-
dt-it, and a zig.zag patil is laicen front anc outict ta tite next. lit
afierwards inserting tire wires Chey are run ta (lie turtitcst outict,
andi, warking back, a loup is lct i acd of lite ailier oullets, to

Pir. 6.-Loor Sv-,TEN.%

wltich the vvires frram the fixture are connectcd. Tittîs in this -"Iooip
sýytmei (Fig. 6) the branch wires a.re not cul at any place between
lhe panel board andi te furîliest ourlet, so thai if larger wircs are
afterwards required, the différent fixtures .uuay bc dicotistced,
tite aid wires puiet out tram endi Ia end, and Ilte larger wires in-
serted.

So~me delails of the conduit work an branch circuits anre shown
in Figs.- 7 andi S. l wiIl be naticei lthat lite conduit iN run on Ilte

Fic. OFDTAI ai.llANCII CIRCUITS.

brick tJaoring anti not acrass tire ccilings. Titis is because, Ile
plamer on lite ceilings is nol thick cnarigi in caver tire iron«
artnared conduit, antisince Ilte brick floaring is tfierw.ariq cor-
creti by IwQ la fouir incites of cinders, aver whichtçiitlt or Ile
floor boartis aire laid, i tc tubes are completeily conccaied. In both
tîtese figure%. outlet boxes are iset, mbt wlîicî tlle endls of lthe
conduit i te outiel are -c.iti. Thesc cutilet baxes.arc iatie t
iran. witiia lining ofthe sme rnatcrial as chr ustil in tite condut.
Two comman form% are sliown in Figs. anti lu, lite first of
wliici is an outrlet box %hapcd ta act a,. au receîî:acilc for a flush
.mriîci. Fig. tai gives a farm tiseti :ih a ircicet ttiet, %hawing
te nipple an tie cav;er b>' wlisclt lite brackct is %upparled. In
many bzuildings, howevcr, outlet boxe% -are not itsed, cpccially
for brackct andi ceiling ligiti, lthe conduit being trimmeti aff
nearly fluts.à witt lte plaalcr andi lte fixtutre connedt up in hIl
tmil nianner. Whcn anc or mare branche,% are Io be lappeti off
the mains for ain clectralier. etc., a -joinction box' -i ubeti.
Tiîec are vMi* tinilar ta vutlcil boxtes andi oten contain a branct
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Cu o ui, isak iltg tulent liracl ically al dt ribtiont box on1 a siali

'ie wvirittg in Ille i Iselttetit 04 usiiaily run otI Lpeit ., îlot coIt*
cealed iii thle jilater. and is oftrat loi un i flexible condidt or on
1I(ircet-,in kitub.., tougi for freproof wvork thitron arinored con-

FIG.. 4). OUTLI--. BtOX. Fit.. ta.- -OLTLarl 110X.

t1itit 18% coffltited In Ilte mvitcitboard. A s'ery tefîil sîtppors, ittade
froltt g. pipe. for carryittg tise conduit itn Itle Itasenîcîtt is shtowst
it lite uppîerp1ortiott of Fig. ata. Tliti figure alo sItws a forti of

,.tthar utted to tîte iceder %ystent in% Fig. 3, eac l pir o
féeders biciug cotîtrolleil by a doubtle pole swvitcit.

I t i.% tie( 1,rtitiît cd whett installittg siti coniduit tIo cuit cords iii
lthe srlteastitey are pot up, to fac»ilitýtte Ittlli;tt- tlle cou-
ductors lisrougi afierwards, as, iti miglit stitke poor conslcîtction

-,i1c liltat i, il would bc att casy liitier to pull even large
%vire tlirouiîta contduit itavistg rougis, Iloorly miade joints, wticit
woutld abrade lite itsutlation vn lite %vire. Witest lite wire i!, rusi
titrougt Ilite conduit properly, il s itracticali,' a gauranîce titat
lite cottdit hia% bct weli ittstalied or tite conductors cotild not bce
inseried. For tii -- tnie reason, il i!, importat ta htave ail
tcccs%.try curv'c. as graduai a-. piossible or diWtecully wili be ltad
it riiiîg the svire.% afterw.trds;. lit iîtaking a correct joint ii
iran ;ctrtýcd couduit. a whci 1P1i cutter 1, tîsed to ccii ntereV,
itrougît the otîter irot arimter, a itak-sa.w b)eitg ised ta satw
titroui Ilte lmtitîig. A remuner i; ieut tsd la îritup lit le cutt of
lise cotnduit beforc it i% titreaded. A ij:uck.ksisfe is ofci u..ed it.
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,.tad f iteretîtr.but a poor job;%. geîter-ally Iîte resuit. CÇare-
sboid lsobe aluit ita ut wlitclca îtrd n saittglie joint

docx no t b ielweeit lite cit%, of tite conduit. This can bc lire-
vcnîed livgiving tîte oupling a bm or wo on lthe conduit, and
thien alpt> ng the lead ta th iîtrcad til lite out'îde ofthe conduit.

Tite actual %vicing ofilte building by ruuînling tit*c condîîctor%
iîrougha tîte conidit i: not donc SllIi Ille 1tc:c pl'ig. tlaoring.
etc.. i% oser aiîd te buîilding i% tic-rI ftnislied.-in faci. the %vires
are oflctt rutt and ilic fixture worlk cloncent Ille .4ntc tinme.

Ticc i. usi nuh difficully un ruunning the riscr,. or fectier. a
Ilte contduit i% Luge, Ind the virc. wîterc larger titan NO. 6, i%
gencraity a tr.intied cosiduiter. On Ilte Lorizontal brancit cir-
cuit%. htêwcver. witît nany tui,. and u..ing twvin %vire, tlle problent
ts net %o %inulle. Thte inside %.tEce of lise condluit i% ir.at rend.
ted sntaôitt by I)tawittg sonte p-owdcred soapslilone oui af a Itorn
lttraugl a %ection of Ilte conduit. .1 sîcel tapc cbout î'c'" wiuleaîtd

Stik a a doCk bliring i% tiitpb.sd titrougt Iltc coniduit, afrr
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wticia Ilte %vire% rnay bc run. The tape is tlw.ty% un downwards
if poss!,ible front a higiter to a lower outtet. Ait ordiinary stretcl'
for al rn iq froni fifty ta eigmty fect witit tltree or four suris,
tholigît il ks sotttlifie'i possible to tliread tue stcel tape ttearly two
itundred feet on a hîorizontal ruts.

Ili cotclusioit, il ttt.y bu %taled, itat cil accouint or the Itigit
stattiard of insolation now used on wire, nuy %ystenti ofwtritîg i
practical>' perfect wltierc tfte insulatio is 1 jrotected front nîciani.
cal and clîcîtical injîîry. The sytetu to be eniffloyed il% an>'

sleilcase depends ont Ille cirîtttastaces. Ili !,unie caees one
systeti ina>' be perfect, while it olîters il ks expcttsive snd un-
niecess;try. In Ille be.%t uractice iron arntored contduit is tised in
lircp)roof bîuildintgs or wîere tise wvirittg is etbt!ted in) glaNter or
brick work. For tite ordinary class of buildings wiîlî woodett
joits, etc., wlîerc titerc s ito iiabiiîy of nittia abuse, porce-
laîn wvork is perltaps as% good a systelti a% Cars bc used. lit an,'
case, wltcre the witg ts jîroperly dattc, lthe inîcanidescent elcutrie
ligt -lit contrat te tite explosive and îboisonlots cîtaracter of
orJa:tary ligittiîîg gas --- probably tite satfe!t îîtethod of ilînîinia-
tion% yet desrised by otil.

THE BURSTING 0F SMALL CAST IRON
FLY-WHEL.

MR. Chas. Il. Benjamin, of Clectiand, Ohio, in a
paper presented rccently to the American Society of Mle-
cihanical 1-'ngineers on the abov'e subject, states the
folloiving as his conclusions on the subjcct, based upon
careftil experitnents -

il FI-y-wheels with solid rims, c' the proportions
ttsual among engine builders and staving the uisual
nttmber of arms, have a suflicient factor of safety at a
rim speed of loci feet per second if the irotî is of good
qttality and there are no serious cooling strains. àI
such %vheels the bending due to centrifugal force is
slighit, and miay safely be disregarded.

-. Rini joints niid-way between the armis are a
sertous dcfcct and reduce the factor of safety very
niaterially. Sucli joints are as serious niistakes in
design as would be a joint iii the middle of a girder
under a heavy load.

3. joints made in the ordinary mantier, with internai
flar.gcs and bolts, are probably the worst that could be
devised for this purpose. Under tite most favorable
circttmistanccs they have .only about one-fourth of the
strength of the solid rim, and are partictilarly weak
against bending. ln several joints of this ch:îracter, on
large fly-wheels, calculation bas shown a strength less
thaln olne-fifth that of the rim.

4. The type of joint exemplified in Nos. z6 and 17 is
probably the best that could be devised for narrow-
rimned wvheels not intended Io carry belts, and
possesses, when properly debigncd, a strcngth about
two-thirds that of the solid rim.

Rt is gratifying to notice the fact that since the
subjcct of joints in fly-wheel rims bas been sQ thoroughly
ventilated during the discussions before this society,
several of aur prominent engine builders have changed
tht designs of thecir wheels by bringing tht rim joints
opposite the ends of tht arms. The experiments which
have just been described, ahthotigh at times a trifle too
exciting, wcrc iteresting froni first Ia last. The writer
hopes Io suipplement them by ochers on models of the
morc recent run-joints, and would be glad to receive
any suggestions. The more this subject is agitatcd,
the less shahl we have occasion t0 mourn thte destruction
of life and property on accotint of faxils in the design
of this niost necessary element of the stean engine.

Mr. C. IL. Meredith, of Ottawa, is tvorking on an
invention to prevent anchor ice.
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PROPOSED WATER POWER DEVELOPMLNT
AT SHAWINIGAN FALLS, QUE.

rA wîTIrîz power devclopinent of rather nsa
interest, the construction of wii will soon be cami-
menced, is that af the Shawinigan Falls, on1 the St.
Maurice River, P.Q. This powcr and over Soo acres
of land adjacent thereto are owned and ivili be de-
veloped by the Shawinigan MVater and Plower Comspany,
of Montreal.

At these rails the river, îvhich is one af thc largest in
Canada, draining some 18,ooo square miles of tcrritory,
drops over 140 teet in a ver>' shsort distance. Tise
extraordinary formation of the peninsula of land iying
betwecn the upper and iower levels of tise river above
and beloiv the falis, and the way in which tise river
turns at more than a right angle ta its course alter
hurling itseli down the main cascade, here affords
what is undoubtedly one of the most favorable natural
locations for a ivater power developmient in tise
world.

Owing ta the nature of the country drained, which ks
densely îvooded throughout, the flow af ivater iii this
stream is very steady throughotit the year. At lowest
water it is calculated that sufficient water passes over

'~~-~rST5«sscPRoPosFi» WAT tpwE

the falis ta deveîop i9o,oao horse-power, under the
working head afi 12o, fet, an the sisaits ai turbines
having Sa per cent. cfficiency. Of this amaunt 15o,000

horse-power could saieiy be used.
The falîs are favorabîy situated as regard saccess ta

rail and water shipping facilities. The Great Northern
Railway, wvhich is a link in the short line raute from
Chicago and Parry Sound ta Quebcc by way ai Ottawa,
passes close ta the fails, and the construction oi a
siding 4ý4 miles long ta this road ivill be commienced in
the earîy spring. This wiil give communication with
Quebec, go miles distant in ane direction, and îvith thc
great west by the %hortest known raute, in tise atîser
direction. The Canadian Pacific Railîvay, Canada's
transcontinental line, passes within ia nsiles ai the falis
on the opposite side ai the river, and a siding ironi tîsis
raad has been Iacated by the enigineers. The operation
ai the Mantreal and Quebec division ai the Canadian
Pacific Railway and a cansiderable section ai the Great
Nortlsern Railway by clectricity, tssing cither the trolley
or the third-rail system, is claimcd by the engineers ta
be well within the commercial possibilities ai this
development.

Thrce Rivers, a town ai 9,000 inhabitants, at tIse

julnction of tie SI. Maurice river wvith the St. Law-
rence river, and 17 Muiles distant fronsl Ille fatils, is a
seipart witls excellenit sisippinig faciiities, whiich afiord
mleans of ivater communication wvith the oce:sn and Ille
great lakes for eiglit nsontlss iii tise year. The Caisa-
dian Pacific Raiiway passes throtsgl this town, and the
Grand Trunk raiiway is reaclsed by nicans ai a ferry ta
tise opposite shsore ai tise River St. Lawrence. it is
intended ta transssit power uinder 20,000 volts pressure
ta tisis townl for manufactures of î'arious kinds onis n
extensive scale.

Tise present development, for îvhicls zontracts have
been let, and on whici construction ivill be conmenced
shortly, ivili consist ai tise installation ai turbines and
generators for 3 0,000 hsorse-powver, ivitis provision for
extension up ta 150,000 hsorse power. Twenty tisou-
sand horse-power ai titis wvill be i the farni ai
.tltern;sting current for transssions ta m1isre Rivers,
and io,ooa horse-power !il iow-voitagc direct current,
ta be tised in varions eiectro-clsemicai industries in tise
vicinity ai tise faits. Thie water is ta be taken in irons
tise side of the river just at tise isead ai tise (ails, and
carried back in a isead-race 1,200 feet lonsg, 100, feet
ivide and 16 feet deep. Tise arrangement ai tise isead-
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race entrance will naturally tend to alloîv the draft over
tise falls ta carry aff the frazil and ;anclsar ice wviicis is
such a bugbear ta ail engineers wlso hsave ta deai ivitîs
water powers in Canada.

The bulikhead is ta be ai concrete, witls steel grates
aperated by pnetîmnatic pressure. in front ai feeder-pipe
iniets, and irom isere tIse water ivili be carried (lown in
steel feeder pipes 13 feet ils diaineter and about 55o
feet long. E achs ai tîses pipes ivili carry surnfcient
water ta develop s0,000 hsorse-power net, u:sder Isle
îvorking head ofi 12o feex. Two ai tIse pipes %vili be
cannected to.two pairs of twin turbines, cacs ai .5,aoo
ls.p. capacity, running at :300 revolutions per minute,
each direct conîsccted ta an alternating-currcnt 5,000
h.p. generatar. Trhese generatars ivili be ansong tIse
largcst hsorizonstal shait generators vct buiit, and ivili
weigh in tise ncighborlsoad afi 500 tonss. A pair ofigate
valves 78 inches in diameter, with pîseurnatic lift, ivill
contraI each unit afi ,oao hsorse-power, so tîsat sîsouli
ane unit require ta be stapped, tise opposite ane o15 tise
same pipe cats bc kept ruîsning. Tise turbines operating
the direct-current generatars ivill consist ai four pairs
ai twin turbines, cadi ai 2,jOe h.p. cap;scity, having
two direct-canncctcd geiseratars, anc aos cadi end ai

7
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tii. drîvilîg shait. E*aclî of these 2,500 hl. p. tînits ai'il
iso ho conitrolici Ily separale gale valves.

A special feedier pipe .1 leed ina dianicter will rmal tire
exciters andi Ille air coînprcssor, su.pplyioir air for the
operalion of' gale valves, swilciîes, etc. Il the feeder
pipes are b lie coniet ticîwl anrd provîde ill itnmerotis
pop valves tat large air cuishion cyliiders to rclieve
%%,.ler îainrncer. 'l'lie goi'crîîors wiii be operateti by
ccnnprcssed air, :tard in opcrating the cylinder gaies ot
turbinecs a niovel arrangemuent lias heeti dcvised, so that:
rio inovihig part i oftie îneciauîismi %vilI oper:tte linmier

water. Roonly tunnels %vcll :îbove hack-waîer level
i.viii ruahi hetwent the generators anti switchhoards and
transforiners. 'l'iue switches w.ill bho perateti by coin-
presseti air, -.nid the switciuhoard is so locatd as 10
overiook aIl Ille gonierators and exchters.

*rir tratisilission fines la *I'lrce Rivers, operating
unider a pressure of 20,000 volts, %vii bc two ira satini-

ber, one' on ecd sie of the river, so as to avoidtihe
rîsk of total loss (if lintraoi forest ires wlîich îiigliî
ocetîr iii the woodcd country throtughl wluicli the uines
%vil] pas%. Tiiese lines ivili ho 17 tDiles long, ai which
1.5 trailes ivili bo demti straight. %Vire ivili he bare
copper, on triple peîdicoated instulators set on suitable
cross aris on heavy cedar poles set 6 teet into graîîîîd,
100 feet apart.

A\ triple line of lightning arrestor %vires, groundeti at
cvery fêtirth pole, ili bc carricti over the tralnmussion
tites. Tfire transiormiers at botth entis ivil be oil-filled
solf-cooling.

Messrs. T. Pringle & Son, of Monîreai, are îhe
comipany's engineers for ho> the hydraulic andi
electrical developarnent, \V. C. Johnson, engineer of the
Niagira Fals Hydratilic Power & Maniacturing Con>-
pitny, being consislling enigineer. WVn. lsrael Bishop

%vill be ongý,ineer !ii ch arge, rid F. H. Leonard %0il1
have charge of tlc designing anid installation ai elec-
trical apparattîs.

For the :tbot'e partictîlars we are indebteti to tlue
Elcectrical World.

INSPECTION 0F STEAM BOU-ERS IN
BRITISH COLUMBIA.

l'lie Legisialture of the province ai British Columbia
liaîs passeti a bill, whîich recciveti ils tlîird re:tding on
Febrtiary 13111 hast, la provide for the inspection af
steatu11 bailers. Il ks entiteti " An AXct respecîing the
Inspectioni of Steani floilers," andi is as foilovs:

ACT ti5ET5~TuE i%': tIV5Ci STEANI ikiII.Y.S.

lier %lacsvhi :nd %villtiîue :udice andt consec tle l.egis-Ia.
tive (.'cu i f tlle P'rovine of i;riti..'i Colîuisia);, ena.cis as
foilows,

2. l'hic' e-xprcssiu- blsc «* verevcr tlle -.alle occlir-s li;%ui
.\ct iliclude% hIe %tcanil cntie or igiltes. ani cvery part thorcoetf,
and ail tui.ua i.at iius:h eîdh anîd connuicd ul hcwit hi.
or ised %villa refcrenic: Ioa siv suicli hoiler or engluie.

ý-. '111 .\CI suai) alit aîiily ho raiwav horolnioîivés oiln rliwatv
liier Ille %1uilkrvisit-a of :Ile Doinuion of calia. lior Ia anv
titiller suhîljeel% t. lspctioti illder sise hawts of tile 'ariiailicnt cf

Catnda, ler tu asiy bolr %viril a c.ilpsciîv tif tw.o tiorsoe uower or
uîider.

4. Tie.cicuaî.;ocu in Coiic;lsn oii ic uivci %titu est
lxirtiosis cf Ille i'r&vincc. aslie iniav shuuik pres igue0 Sicasui Bolier
ln..1 îce.tiouistrit anti uiav, frý-m iei teb ligne, aller suidi

5. Kicr e.v'i tif su. hi dishru'iii,. aise îi.uîuî(v,'u lus
C...onnçul liail apiloint ;stiîseer tu ho calted Ilaspector cf

6. il msais tic aise clirii of ecdi Inîspecter te iiispect tlic stcam
boiler% wiliiiîi sais district berore Ille sanî shall bc îiscd, andit once

-ilt leoast ii c.clî year t0 iii%lecd l aits Iioniigiily test ail steJilsl
I>011004 îeitihin Iiîk cIibrici.

7. Nottîing lis iIii', Aci slî;atI h cosisctied te prcs'cnt rite aise of
an>' boiser or sîcani gcîiorator %wiiici mnay flot bc~ cos%trticd of
rivc'tcd irosi or sicei plates, %viit-s rteo is 1 .!ctor laias sittiftctory
evidIc int. -sticl boilir or %teai getterator is etIînal lit %tretigtit
and :îs S-tfe froi exIpIO.nii sl t., oiits of flic best qutaliîy, con.
%trtictl t if rivecd iroîl or %leed plates.

S. (a.) E -very %teai hoiler %liaIl bc provided witlî a fissible pig,
appros dl% hcIiîpc.ierd u fi fîjs ailen %let or mtiser

Imrt of rite bolor 1i10%t exposcd t0 rte hesat ofrte ftirnace %liii
lise %%.lier fi1 lîolow rite 1irecribcd laissais, so ahlits Ie plîig veili

(a1.) Cacil Liler sIaIh slave a sdfCi>' Valveo f a1îproved piatternl
of aloi Il, rii elle sîliar inclh of arca te darce mqîîare feot of
gr.îie %tirf.tc; if il be a watcr mile boiser, il simah have 0110

squtare inch or area te %ix mltiare fect of grate murface. Thîis
-,-ler>- valveo -shall lc %et ly lise Inspecter In rite pressure of
steamîl1 tltld b> liiîi.

(si.) No personl ,ImIal %lier l .11Y. way Ille veiglit, or if a
spriiîg ioaded s,î ct y v-alve is tiscl, noe ont! siai ai r file sprisig
%o as I0 carry a greater prewsire îiaîî tllowcet lîy certiflente of
lInspictor, îiîder a penîalty of aloi exceccctigotio litandrcd dollars.

9. ElCetrv sciea lioir shhalst bc jrovided %villa onec or miore
Ical gaîîtgcs, îrocock%, galige glass aits safcty v'alve, teoslcd agi-

Imially . tiîssi% aise lInspecter slial spcmally ccrtaty rice sanie 10 be
slinieccssary.

an. Tite certificale of inspectioni Io bc granltcd tiider this Nct
ssals bc in aile ferait :et ouat ili Scliedtile A.

a a. Tiite sans cerlîlicate, logeilier svutl a copy of sectioýns 2%
-lii -z cf this Actî, %Ili bc postcd tip, anîd bc kcpt posîtdis pii a
coîiipictiott, place on rite sicaîn boiser, or ii Ille eigiuio room

wh.re -,tscli sîcami boiler i-s bcing o1î,qraîcd, lisilsiu place as
rite iiîspicor NliaIl direct, and no0 1100401 operatiîig such !hO5fli
blles-o -shaill operaie rite %.list ai a îiglîcr ilreoStàre tin abat1

auilîorised ls rte certificatc.
t.-. (a) An tlipeCtl suait lie front any iling or deci.'ion of ail Ini.

spector, Io uIl Chiief Cotmniisioîîor of 1-i.nds «ai .WVoiks, wlîose
docisioni sisals ho ftI,.ati rte satid Chierf Cotiisionorlàhah have
liowcr te order thie payunet of a reagonablc suîtî for costs,
and lin caseocf defauît iri payienit puurstaîît te st:cli order, rte

samie inay bus rccvered agi auy Couîirt cf comîpeîcîit jiîri'.dictioti
by lise~ îarty or pîarties in %visons awarded.

(b) Ili an>. :u1pi il shial) bc lawftit for Ilic Chîier Commuiis-
sionnr of Lanîds andi Works, if hic tbhik fit, to %lsuiioti 10 fais

-tsNistantCe ;an expert cuîgisicer %vise bilai attendt and :cýsut ae-
cordiuîgly.

a . lis additioni 0 trac animîal inspection, il shbai bc rte dusy
of cadli hiipector te exanmineo ai aimeîhî, wlicti il% tlis opinion
mua cxauiiinal.tiosi bilai becorne liceossarv, ail sucli s:cani boiserai

svitiîiii hui% ditrict :is sImIi tîcconie uinsafe frontî any caisse, and
to noify rte owncr or pecuson isiîg suci Nteamt lilrs cf a:îy
defect, and wh.iat repairs arc siecc.ssary uns ordcr t0 rentier dictai

1 4. Tite lns1îcîor %liait slave aice riglit, ai ai re.asonablo iotits,
1. examneu %tcani litiers liî courbe of construction or rcpair,
ati Io refuîsc lu grant a ccrîificatc for any -steas hoiter fotind
tbc hc efecsive according t0 rie lîrovisions of tiîis Act, or of
u. idi1 suicli exaiuatioi bias heei rcfuscd.N

aî;. E tels Iispeccor sliltdi icerp a regisher of rte inspections
and certirtentes masle mud granicd v saira, of ail1 repairs or-
dcrmi by Iiiiuii. of ails sieani boihors condcîiinetib hlilm as tir-

safte, of ail1 accidenîtsh sueauain boliers% witehiîcr hy cxlulosioti or
otticr%' use, %lits of ail camualtieos Ihl niai' li:îpiî tir occuir lui

comiieCtioul witii Ntcanui lîoiicr.% wsvihin hi., diNîuict.

lai. Tite Chiief Cosnîissloicr cf Lisîis aiti Works ,nav or-
cier :an îiivc.stigattîônt 10 hc made, by any person or pcroîîs.
lati uIl caluse of aliy accide nt Io :tny stcams houer, attcacict
os- aloi attcuided witl; Io.%% of Ille. ands( lise 1 erson cr pcrsons so
appointeti 111:13 %tiuuunîosi svitnecs aud compci thîcir aitecudance
hetore huaii or iieni, Iw rte %sanie îîrocess as Coturts of Juistice,
and iiiay t(ltiiiier oatils atiti cx.iiine witilcOsseS touuciling t
causic (if mucli accient. and shail report ilîecon t0 flic Chierf
Conî:n'îs"iconcr.

a-,. liaca lnsiiccor Nliah anuiuuaily, oui or hioforc hIe irt day
J:uilliarv, Neuîd mi riteCmii hier iisioe tif iids anti 'crcs

acoidis.e report of aI ispcton andti ranaclions connccted,
%villa stse performiance of lus ditaties, aînd of alil accidents. anti
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c.atmaitieq t0 steamn boliers, wimetlîer b>' expioon (Ir olhterwi%e,
limai have iappelled or oceumrred wîitimi h;%, district timtiig %lie
year.

88. Thie Cees 10 bc pa.iti for immsîmectiotu ;mmmd Ille alryof Imle
imispeclors shall bc fmxed b>' te emîmat.ormO im Comi-

cil.
1 9. Every pîer,o wimo cos-trmmets %teamm himlers kmmowmmi Io bui

ampfeet, or wimo driffis anmy rivet bmote Io mmake il comie titir,
shahl bu liabie tu a fille of IWO bimdred dolliia.~

20. Il t imil bc time dti ti f owmems or umanagers of %teamul
boiers tu muiiow time Iispltlor frec tcce%-. t Lime samie, ammdi to
furmlsi %%-.ler atîd 61l tlie botter anmd remuove (lime j:mcket or cov-

crmmîg whem directct hy timc lmse to enabie tlie Imispector
t0 umalec a hîroîmer î, and mi emigimeers operalimigs t-cim %te.mlm
boliers shaltl s Isl le inm%petor imi his exainitmatiomm, ammd sa
poinît oeilt f0intm auly defect timat thme>- emm:m kmmowV or beiieve
ta exist imm tme sîcam boilier il% thieir chmarge, %.imjecl lu au ilbemmatty
of miot iess Iitiam twemmîy dlmmrs imor muore timan îimree litmmmdmed
dollars.

2t. Amîy îe:ou omeraimmg ae mti bolier, al weii .I% time les.
sc or owmmer thereof, imm case lime samune is hmeimg oiierated %ville
iis cOmmsemmî, witmoumî there beimmg amil tmmexpireti certilicale of ini.

speciomn timerof, bilait bc hiable t0 a pîenalty of ive dollars a
day for t-ach day limat lie shamll opermte stmeli uceiiiated steaml
botter ;provided, limove%-e, îimat time penalties imereim emacîed
shail mot take effect tmmmtii aftler the expiration of four mulomtils
after titis Aet simaii have cone imîto force, mior in c.ses wimere
timere is no stmiml certificate owing 10 time megiect or defauiî of ai
Iiispector.

2z. Il %hall bc lime dmmly of time hiersom operatimng or owmmimg ammy
builier pronotmnced b>' Ilme Imspector tmmstf.- cea-;e to lmse time
%anie uiili %tmich repairs aes arc imicaed by lime lmîsjector atre
made, ammu imi case of failtmre tu comply wimi tie re(mmîremmets of
the Inspector, time pe-so ovnîmig, as wetl as the persomi oi-0eraiisg,
any stmeh boier simail be hiable to a fille miot exceedimg umne lmttre-
dred dollars, amîd sîmali also be hiable for ammy damage tu persomi
and propcrty resmiiumg ilmererocmm.

23. Any Ispeclor wimo !,hait wilfuilly certf>' falsely regardimîg
any .tanmt boilier shaih, ami conîvitionm, bc hiable Io a fille of notliess
titan fifmy dollars amîd tiot exceediug ive limumdred dollars.

24. Ammy persoui vioatitmg thémi proisionîs of secioni si of titis Ai
shalh be hiable 10 a penalty of not icss limantesti dollars amui not
more timani fmfty diollars.

2i. No Imîsîector simall act as agentl for time sale of boliers omu-

der a penalty of renioval by time .imcam-Gvr oril) Commcil.
26. Atty penalty rccovere umider titis AcL simail forni part of

the Consoiidatcd Revenue Fmnd.
27. Ait pemiailies imposed tmnder titis Act shahl be reeoverable

before a Jtmslice of elie Peace, a Police Magistrate, or a Stipemîc-
iary 'Magistrale. SUClI jtîStlCe Of Ille PeCaCC, PoliCe Magi.%îrale,
or Sîipendinry Magistratlin case ltme pienaltv awarded b>' in
be not formimwith paid tpon conviciomn, %vill ii ci cosîs as shall
be awarded, shait levy (tic saine by distress and sale of time goods
ammd cimattels or Ille Offérnder, by warrant under lus bmand amui %cal.

28. lu defamît of lime payrnent of lime penalty amnd costs, or of
sufficient dislrcss, tIme offémîder nia', by warrant tendier Ilme bmand
and %cal of mime convicimg Jusice or lime Pecace, Police Mgs
trale, or Sliiîendiary 'Magistrale, be imprisoned imi ime nearest
goal or lock-mp for a period of notleIcs liman foirleen days, anid
nol more liman six nmonîbis, at lime discretion ef %tuchi jusice of

thme Peace, Police agtreor Sîip)emdiatry Miagi.Nrle.
29. No conviction or warrant of conmniimnt ummder tis Aci

shahl bc v-acated, qu:tlmed or sel alde for wammt of iorm, orbe
remioved by wriî of certiorari or mlimer îîrocess int Ille Silrerne
Court.

3o. (a) Thme l.ietmeiat-.Govermîor in Commîcil mnay iakec raes
amid regmialiomîs for time tlsting of sieain boliers, andi ahi hiallers
conncter! %vitlle e onlrmeliomî and workimg timereof, imimdimmg

lime cxaminalion of persons imi charge of %atue.
(b.) Any rides anîd regmiatiomis made tinder Ille aumliorily of

this %eclion, shahf, after pumbliation in lime I;ritiisît Colmmbia
Gazette, hmave like force and effect as if hmerceim eiatccd.

SCIIEDULE "A.*'

CERTIFICATE OF INSP'ECTION OF STFAM BIL.R.
Tis cerlificale expires

PRoviNCE. OF 13RITIS11 Co.Mlt. -

1 iercby certify limat 1 have timis day iuspected lIme malcam ulier
owmîcd by of i

lime Province of hIriîislmà Coluîmbia [;mVm tI)SCRii,'TION OF STFAM.%

t1I IER DY'm %VIt ICI IT *IIt M l REAII tV lîEZ'iI liiit)l, and maVimmg
caremmilly examihed %aid steami boier, have fllmm (lie saule in

conitionm, anîd timerei'ore at11imiorize a1 steaili 1pmL'%stre or
jîoisieds t c ite m.qîa re inch anmd ilo mmc»e.

l).Itet titis day of IS-

MUNICIPAL LIGHTING PLANT AT ACTON.
1Tt Evillage of %ctose, Qu11., ;% 810% supmlied %vill e a med

inceandescent ltctlrie ligls by a munimmcipal plant, wiîiels was
sîarted tmlp for the isrsi tiie on j atlda r> 28tiî, jiist t wo mommtils amni
une week aller lime comtracts wcre slgiàed.

'llime powevr 11018%c is -t StOmm st ruscttirc, 24 l,0s réel, Ilmomed %ville
maille, ii waiis amni t rimmlimmli of dressed red bichd. 'l'le
englume ummd dynaino roomu is 24 x~ 37 fect, ItIîd the boiler roimi 24 x

11 Iicel. The emmgime is of Ille %%'Iecloe< type, capaî;m i lip
niominmal ami time tmoi!er go i. p. Tlàeoe %vem e smpjlied by hie
Goldie &MeCmilloch Co., Gait, and umpimold lime reptitatioi of tim:t

wel-kmowm firmt. 'l'le dymmano is a frnfty kilowatt alteruttimg
cmrremî macine, %ville a capacity, of ,oooiemisem liglîts.

Tlmere is a flle t wo.panel marie swiîtcltboaird, %ville frail coin-
pieniemît of comtroiiimg ilibtrtmmuiemts, audjO 16 32.p. incandescenît
strect Iamups, arrammged iii twvo circumits imdepemîdeml of each othmer,

-enda timird circuit for donmesîlec amnd commmercil bervi c, al. o
iidcpemmdemt. The electricai muachimem'y, vvirimmg, etc., %va. cu-

tracted for by time W%. A. joinsom IEectrie Comnpany, of 'roromîo.
Tme muain driving bell is s6 incites,, 6.ý fect lonmg, amnd elle dymnamo
bell is a to inch, double. emdiesm. Ilou were %tmlpplietl b- ltme
beiîing departmmet of lime %ctosminiiming Company.

1%r. Reymmold%, time clecriciam, had lime gemîerai over.Niglit or
planisand aramemim l essrs. Forbelc atnd Gramai of Ille
erection of the iîolver bmouse ; Mr. WA. Cowauml, of timo Goldie: &
ItcCmliocm Co., of Imle piacmmg of tme- bolier ammd etigine . .mnd Mir.
Il.* j.* Ilird simperiumcmmded time consrumctiomn of the ciectricai wvork
for the W. A. jolitîson 1iectrie Co.

MOONLIGHT SCHEDULE FOR MARCH-.

I)ay of
M.onmtm. Uïitm.

2 .... t' . .m
6.80
6.10

4.... .. 6.20
6.2.

76.... ()-620
7 .... ', 6.20
9 .... 6.2-0

9 0.... 6.30

Il... ,, 6.30
12... ~ 6..30

13 .... .. 7.40
14.&Io

16 .... a. 9.40

17 ... 8l 1.00
8.... mmI.ic

im9...............
20 . I.t. 1:.40
28.. .. 1.10

2.00
23 ', 2.30

24 .No i.igiiî.

26 .... No L.igîm.
27 .... No l.iglmî.
28 .... VMNi 6.;o

.3.... ,. 6.50
31 .... ', (.,50

" 2.40
3- 30

,'4.20

j. 10
j .20
5.20

5.0
5.20

.'510

1.0

.' .10

j. mo0

5.00
5.00

No Liglat.

.No LigiI.
II.MS. 9.20

tu. i2b

A"t 11.30

Nso. of

7.20

9. la

10.50

s 0.50
mo-jo

m0.40

(1.20
6.80
5.:ù

4.30

3.40
3.00
2.30

3.30

5.40

Total........85.30

'l'lE lrTW~0V iOm.ER.-lîvemgaioms bave )eemi nmade liy
M. Olory. a Frenich eigimmeer, iîm regard Io lime piltimg tiflilrs
lime resumlt %sowiig lImat lie poivder titis% formiied conta;imms 86.
29 jýer cenmm. hîcroximie of irom, 629 pi-r cenî. ofra oam ilier or-
ganic ma ter, ammd 4.25 hier cemnt. of lime %.lits. i omme of Ille tesîss
resortedl t0 ae >oli.sIîcd iromi bar wvas firm- iiimmiered in a mttirai
water commiîiig nmmmelm oxygemi ammd limo limie salIs; lime bmar ga.dm-
alilv rcselelme corroiomi cetsimg wiem the oxygen %%-as tsedt %mîî

-Ilme bar bcbng nowv reinoved, rep)olilmicci, andi putI baek, il rc-
mmaîineci Isrfecihy brigmî. R1%'ieaîimig lime cxîîerinemî, witm svaler
comitainimg limim, lime rmiing ivas rnmmeim leàs ccnmpfletc, ilie lite
sails fommmimmg a liroiecllve layer oi lime iroli, butî os- pîoisiig timis
off corrosiomi recomnmemced. Ili dislilled waler Ilme bar rcmmaimîed
qoite brigil. fm orsom1 mml ur aîdi iewte om

tainms carbomic acid gas as wcli :s oxygemi.

Mardi, î899I
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Vtî.t Il R y %i' i Fci ~TtttE i'.. i*. A«,À At ATOR IN.

Thei atiîn,..î tiîîîîersmi lecture of Nle(;ill wale delivered oit
1V*t)lîrii r>1711 h Ieforea lai:rge andlrersnttv auidience, lise,
Iceltirer ltciig Prof. R~. Il. Owcîs,% chier of the elecirictîl depart.
menti. P'rof. Owcîti- clhose as lits sîilUect Il Elcctricity asa Flor

iii jM cdcn iXtepnci. At t lie ouiî.ct lie referreil brielly to Ilhe
relaîtion oii hi world s îiialcri:l sied soilprogress.. Io site work of
tlie clîgitieer theisit wlio econoiiicll>' coîtverts t(lie itIriaIs
andi for-ies tf nature [cl tîseîmi and social enids. A single iiveit.
lion. -ilie sicanti etigiiic - *had mai;de miore hitstory i ils short lifc-
Iliat hi;lf Illie %vorId .4 rutiers. Il v th linîtrouct in of elctirie trac.
lion, ntos oil) liad Ill %;li sîtry coludil o f oser Cil ies bcs) irn.
proveid, buti bealilt' conortry itoutie, lind ['cci subttiiteid for ste
overc.rowdîed teneiteiît. ELectrie tractioin %a% tint dauîigcrcîs% est
itiglier pe'sthait J.posil will h lîcrses, anid Ille sit IlCest of
elctih' operaicu îerîîittcld of low lare.q bcitig chi:rged. Thelî

cIl'cct of rîpil t r;iis os inrbai aîrchîitectulre w:îsa. : pi1laiiîl' Nscn.
Ili regard to t'lcriî' power foriitsrial plîrphîses, Ili if. Owcîi

.aidtienlt lie tiiotiglit I lie chiange frotte older filtilius of facu ory
dlnvisig Io he pîeenî nue tif îsing t'leciric iiiotors had a1 di.stinct
:îid ciccat îng itnfluience iponi lie clai;i cer cfr lise mii eniffloyed.
So %critîloîti ly cleati, cleri l icaithly liaditsie>- ioder sliops
beconte, glial posmimons inii lieti arc cagerly soligiit ['y p)Crsoil.s ef
botte sexes cif gciiiiic etiliut c andI rcfi,îctniciî. For exanîle, thle
WVestosi Electrical ItNsîriiuitit Cctiîpatîvi, of News Jersey. were

&!rect iiîg aî sii,. %ho<p for tlie ir,îilIuf.tct lire Or t lîcir faînions iiîsru.
ilitent% in whijch ntiont> ciiire sinîuual opcratioiîs reduccd to a
Iiiiifiini. anid a pure sun:lightî efi'cct ilîaitîtaisied ['y %kilfi colorisng
-%iti lle inîtelligent tisc tif elecurie liglits, b'ist tîte vcry air Ille crie-
itînvecs breailie is firsi stiecliaially cleansedc4 of every gcrrni and

duIs 1pal tlcc il Coitint.
The quiestion of tlle place of enîginecerinîg ici tîte conliiug lîniver-

wiya% deait %villa. l'lie speaker %.tii tlî:u juîst as a geuteral
kiltoîvlge cf science hit ['colle to ['e collitdereîl anl Ceetial
il, ever>' course itendeit to afford a liberal edîicatioi, sona gecerai

kilti'dge of lie applicationîs of lie science would likesvi.,c bce
reg:irded. lit cîlue.r iste broad pr'utciples of entgineerintg
%volt( lie intcîeî iii very liier,.it> course, and lite %pecial

b'raniches ssotild ['e tauîglît iii graduti c ttcliiîh'aI scitools. BecsI
titi% ssvoîlti ie coltl îtet- al tîlot it I lie suilly Oc îginecrs
mture nearly eî 1ua:lld st le detti:nd for t lient, for oîtly i ien coutld

Ilie2' [c expecicd t.a speitd more tlian four years in prellaratiait for
Iicir work. For lite îrcseitt, tison, clectrical as well aS oiiier
sj'ccial Ibrancheîs cf eitgitcriig intîu ['e conuctcd «ts under-
graduaie work, * u ['i s rapid liave heni te advaîîces iii thli
de'eloptteit cf clîctricity. sid!-o sast aie ilIe fcilities for cxlieri.

iitîl pcssd[y Illte larger innnifaci lirisig coitantes, ct Ithle
%cîtocl il. iii geiteral hclihtd Ille fartory. Coutsequeittly, es'cry
effort tutsî% [e tilade Io keel) it cln'.e îoiiîl viîli hebi elirrent lîrac-
tice. Tlhi.% il sscîîld lie siglgllt Io iccogilllill iii tts*o a -fr
1w~ euîusiiîiig Ile cetricai laboraîcries %ville lise [est f.îcilitie% for

iiltecsl igat iota chlat iCcîld ite 4obts'iîîcd, iniosI of te suti:ltits upon
wlmcii lest' are Io lie 1tîtade tîciiig sipliledi [y -lie nniattrn

Coitipatîic. al, djflcret sitew type% lire celopedi and. secoutdlv.
['y lias.iig placlîCal Clgitur'.egimucers cf uIl I)CIser clecirical
ii:îtîifactiîritg andp'uts.'îî ci Ier% eitgaged oi special work,
deliver leettures oit s1leci:il stiljecus frniiie to tinte.

l'iof. Otwetls :titi chiat few, if att> %t licol% of elcltca-l enigi.
îîccrutg veu e short' liappil>' Nitd tist u MeGI. WVitlî th
sîîlenitil 'veqilip 1sd fatCtoneý cf tlle Caltadiai Gencral Eluctrie
Lutipalt>' aI J'eler horctglti. flhe Royal .îî :îuir;i Coipany e ai Mon-

IrCal, antd Ille tttagiui.eti w:îir lioser dieveloliîtiett -et 1atline
and 7hiauîlîl .11 %vîliii cluteas rencls. t lie stîtdet ssculd quicklv
leanu site îtariîtg cif lei% sibjecî îtpon Ille 'Commcial andi inîdus-
trial inttere'.t cf îIl l1iiiîiibot, anîd iî s'a., Ilte s akr.liiliie,%î
uni['liing ialier ,Ilsîletdclil waier ibocwcrN cf Catnada %shoîtld bce

gîiided liz llm tîsfl s listiicls% li gl b% gradttates cf NlcCsll

Prof. Oues tlicît ret.urledti las h original NlIbj~ct. and1 itcut
sit ittîc desi.il Ilte dslpt et% s ite Nescrali branchet.stif cc-
tricalI wcrk. Ilis i eîîrk n the, 5'cinectoî arc given below in
fuill

lEt.ECTt(C LI.tiTIsc.

.Sir lîtîîîîiiery D)asy, wvitli a battery of copper zinc eientits,
gas e% tsilt! elecirie arc iii 1io, ['y 1jsssinig a current of cîccîrie-

il>' ['iwectt site enids cf carboît îctcills lîeld a semait dti!st.tîce spart
1in air, ['it lise geileration of clectricitY ['y elu iiical incaîts was
(lient, anid still ks, toc exiîeultive for Commiercial tuse. Il was îlot

tests il a fier tlite cliseover>' cf t ie îîriiiciîîl- of tiiedynito ['> iIeîtry
ilt 1830. attnd aaa io 983t~, Ilat lite wa>' 'as opeiîed for tise
geieu'al appîlicationi of file ittosi 'eautifiîl and sily niaitagcd cf

aIl1 foriiis of ptlysîenl eiergy.
Coîîpled witlî lise steasi etigine and stater %vltel, the dytiain

couve'rts lise tolar ciiergy of otîr coal fields and waierfiulls ;stlo a
sîitl sied powei fut force, stiose applicattots arc literally witliout
niiîber.
L'iiafl'.'ed b:, gravity or tetîteratlire, capable of iiîdefiitcisu['-

division aînd iiglily cilicient conver%îon, anid rcqliîrîng the sintîlest
ofutîl tîteats cf CoiîveyaIitec-a stationary metial conductor-tie
litîit cati be pIt oison the ube of elctric power.

"lY 1870 the dytaio mascinte iniiglt bc %.titi te htave reaclîcd a
eCtmmercial formeî but the probleni cf electrie iigiiting w.îs îlot

%olved luisit 10 years luter. On Fe['ruary 5tht, jM.o, 'Mr. Edi"'uti
filed ait application for a patent on a systcm of clectric liglîting
iiivolviiig lite use of lîlgî resistanice electrie lamps, arranged in
iltilîl circuit across lite terminais of a low resistance dynfamto,
solvittg ['y tItis conibinatict lise titei serionîs problcit of uIl sub-
division, as il was called, cf Ille clectrie iigl.

Ili Sejîtemiber, M.-, lthe Edison Electrie Illumtinatiiîg Comnpany
Gf New York, sîarîcd their peurn Street central station, to sîipply
cîîrretit ont a commînercial seule te the down.îowîi or business dis.
tricts cf tue, cly>, and witiiin the next few ycars about tItis cld
!,tationt werc worked oeit nany of lite probleuits cf central station
practice.

So rapidly were the :îdvantages cf t ie incandescent lamp ap-
preciateul for intertor ligîtitg, anîd lise electrie irc for btreet
illuminlation, tîtat in lcss tlî.îî a sinîgle gerteration front fîfteen to
tweîîty million incandescenîts and tiearly italf a mîillion arcs arc
tow ii lise ut a single ccuntry-tîîe UJnited States.

lit lthe early days cf thc itidîîstry whltn ste problems of insula.
tion sied distfribution werc iniperfectly understood, il was neccs-
sary to tise low electrie pîressuires andl te place Ilte centtral station
close Io tlle district to ['e sîupplied, but note tin we htave becomie
fanifiar willi pressutres of sen, hwenty, tirI>' attd fort>' titoîîsasid
volts, antd lise possibilities of alternatittg currenhs for trantsmission
andl distributiont are ['cIter knowî, flie station niay bc located well
ouilsidc tlie liijus cf lthe average cil>', feediiig intue suiitable sîib.
%talionîs wherever current is requireul. Thiis ltmans boîh a great
econoiny iii Ille cosI cf geuleration and lthe absecec cf site faniiliar
stîtoke ntuisance.

'lhe îtîsh ntable exaîîpie of tii pi-actice cf conventrating l
geîicratsttg maciteîs in) a biitgle jetant ah a, distance front hIe dis-
tricts to be sîipîlicd, is that of tlle Tîtird Avenue Railway Ccmi-

pay of Newv York. Tiîey are itots' instaiiug Ile largest sheatni
elect rie planît in existence, consisting of sixtecut 6ooo hiorse power
dynamos, iîavitig a combiincd capa.city cf nearly à oc.coo liorse
pîower, tie quis'aleut of more thant a muillion s6 catidie power

itncandececnt latnps. Tîte sIailoul9 Witt [e Situ.ticd 0oithe tipper
enîd cf Manhtattan hJaîtl, ['> Ilte Hast River, and %iil distributi,
entrcnt b>' underground condî,ctors, at a pressure of io,oec volts,
to sîib'stations iii l parts cf lise city. Frcm the sub-stations cor-
rcnt will [bc supplicul for sutrface andu clevateci railways, elecîrie
ligltuing, nioiors, etc. Aside fronm tue eccnoutîy aR'ected, titis an-
ranlgement xvill have a treniendous cffect in jîuuifying lite atlmos-
lulîre cf New V'erk. lut ttc sucît scliemne is necessary itere.

lapîn', anid lli'ce htapy, sitcîîld lite people of titis cil>' [c, bc-
cause of tiie itaguificetit w-ater power chtat is beiuig deveicped aI
lier s'eny gales. Whtiin easy reacît cf Monttrent tucre is more
hvdraiic pîower lit iîn the ss'iole of Switzerlatid, andl shcn fily
devcioped sied ciciricaily appliel ive siteîîld hav'e iene the cc-
trie city of lise Dominioun. But as 'ruIlant as have ['cen lite ad-
vatîices in cicctri c îitice, we anc %tilt fair short of wîiat we hope

he futture liolds.
CONV'.ERSION OF: E5tFRu;'.

The tsva engineering preblenis tin excite iost tnîlencst ta'day,
art' site elfildeni conver%;si of the, encrgy cf fuel into clectnic
ctîergy, atudlis uc ctvcrstoî cf clecînice nergy ito liglît, withcout
accomipasiying lItat. l'le sirili cuigite couiverts only fromn five
to test per vent. cf ellec liemlicai cnengy cf coal int mnechanicat
liower, %visite the dytino convents fromn nincîy te nincty-five pser
cent. cf Ilte icchianical Powen ih neccives inb clctric p~ower. lIn
point of cfficiençy tue dynamo ib pracuically perfect, but ail thermal
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elngilies arc stibjeet 10 Iavws îwhiclî uitder workiutg coniditionts sadiy
luinut tlicir eficiemicy. Tlitciore, ste effort as beiutg coitslaitlyi)
mtade ta convert the cleieucal eiterg> of carbaut directly inita eeu-
trac energy wtliaiit p.sutilirotugl site farutu of lte.t, .1 I)tiL.%5

cceîti.ly simnilar to te coniversiont ii [lie ordîiary ziit-copper
baitery, but, sa £far, rio praclical carboit batter, lias becit pro-
duced. lutdeed, st is doubtful if lise art i ofgoneutuuteuit us %tfi-i
cieutly fair adivanced ta witiîstandu thle -social sl r.tiii alias suict a
rev'olul moulary inventîin wouuld produte. Il woulid mteanut iliiieti
power ut piracticaily tia cobl, antd would occasiat jiduistriai anud
social chtanges beside wiuicli titose produiced by the steain etugitte
wouid dwiutdie ta su vautisiig poinît.

Tite eflicieitc) aof lise iitcaude.sceitî fautif, thlau.1t sottte'% iit iti-
pravedi iri laie years, is stili cxtreutteiy suuai-auîiy soulte liree lier
cenî.-ilie major portuoni of the eleutrue ftouer suuîpiied beiutg
diisupatted as radianît energy af «a %v.tse leigtli tao grcat ta bu ,ap-
iîrecialed by te cye.

Vacutitsi tube liglitiuîg, at igl fruuieucies antd luigli potentials,
praititi ,oitliig, but lte remults ,o far oblaiuted 11.1%e flat beuil
ail lhima was auttic.pated.

If oîîr motdernt iiglitg apitaraîtis couid lie brouiglil g the lie l-
cicîîcy of fimat of the glow '.uarfit .uuid t'ire IIj>, (he ausiiftoî if
a feîv toits af coul per itouir wauld liglît tue worid.

tîLECTRIC i'OWFR.

If a ea i of vire is satade ta revoive betwceen tue paies ai a
ittagiel, -. curreutu afelectricity wiil be geîterated iii Ille %irc, aitd
coltvmrely, if a curreiît ai ciectricity is seul Iliraugit lite coau
fronit ai exterutal source, il wili tenîd to0 miove. lut lise ac case
we have a dymiaitto, iu Ilite ailier «a itatr. By difureuît .eut
miteits oi ittagitets autd différenît graîipiuîgs of' camiduclars, ail site
many types ai electric iîacitinery mîow ira isu have beemi evoived,
but ain inspcthionî w;Iu show thlat mtodern dyn;intos aud nialors

consSt esentiail>' ai but two parts ; a statioiîury elemuietel, atîtil
elemint liavitg a pure r-otary min. Titi% is lite acente afinet-
citanicai siltîpiiciîy, amni wileit otiier features ai Ilte clectrie niolor
are caîisidered, ils smiai wciglàt for a giveit outîput, lite :absenîce
of ataise, iteat and ador, ils ability la operale iii ait> positiont, and
tmnderanty aitias1iiierie conditionts, wu are ji-îiied iii liikiuig
Iliat a mttre perfect source ai power couid ltardly be canccived.

Ilowcr distribuioni by elecîric molars, ilauigi firsI deveioped it
conjumîctiomi witit eieclric ligitimtg, utoý outly slow 'ýxceeds aitny
tintes lite eiecîrical iinterests, but lias becanse amie ai lise. !argest
commîercial eniterprises ai lte globe, Ili s898 mtore itan a mtil-
ion htorse power iii ciectrie miotars was entftoye(l iii Auttrica ai
strect raiiway lransportaiot alaîte, cotteyiitg, by a receuît esti-
filmle, mare: titan ilîrce billion passemîgers, «aud e:îrîiîtg sontethinj;
like $i25,aO,aaa. Tiiese saine raiiraoads emnpiay i ariny ai
200,000 ittCit, anîd represent ans iuivestud capital ai front ane ta
anc and oste-liali billiont dollars.

MVtin we fuirter coitsiuir tise aggregatc c.ipa*cily ai the
tlîausands ai iîtoms cnîplayed in lthe distributicit ai power for
allier litait tract ion purposes-in mtacine %icipîs, cotOit utilîs amtd
stugar luses, in prittimtg, itping, hitimg, anîd vcmîilatiiîg, ami
modern warsltips for steeritîg, iiaitdimg orditatce, etc., to say
nolthimg ai Ilite apparatus utsed in lite trantsmission of power, as
distinct front power distribution-ive bcgiît la fornt sanie ade-
quate idea of the influetnce ai titis tcw ageit.

l3ciare tue iniventiont ai te steans cmîgine, waterils werc ai
first importantce as souirces of power, and umsualiy aîtracîed %ettie-
munis about îlîcm, but aller Vat.dicovery and Sieitenson's
application ta te locomtitve, il was fouiu mtore cauîvenient ta,
tranîsport lte new source ai paower-fiail-lo difféenît cst.ablisimed
centres ai popuilation, imstcad aifîîîovimîg ltce centlres oi papuila-
lion la lite sources ai power. WVitî lte adveiît af cecctriciiy,
itowever, ftot anly have waler powers acquiired a vaslly imticased
value by reason of lite case wilth wlticlt tîteir encrgy cuit bc
cconoanlically lraîitîited aver grent distantces, but cicîricai
nitîlods ai distribution htave in samse cases, actutaily supersedeul
Ilte raiiway for fisel etergy Iransicremîce, a case, in pointt being
lte rec.'mtly estatblihteul plant ai te Colorado Spriîîgs Power
Contpany, for Ilte tramîi.er ai tite encigy ai maai fronît a low gea-
grapiticai level la a itiglier oite witltout lte neccs%,ily ai over-
caming gravitatiouiai force%.

Tue ir-,t experinitent ta reca is .- to suiiting passibilitics ofelec.
tric power lransnîiissiaiî was mtade it ig9t. Ilt lsita ycar %orneC z00
itarse power wvas traisntted aver a wire, rautgltlv aîîletllh aian
intch in dianteter, frant -iculfen ta Fran k for-oi li- 1ai, a dias-
tance ai mos mtiles%, %vil a ttal lass iii traîsinîssin and conver-
-isiofa less Iliait ,o%, auJ titis with an elecric ftre%sie flot saO
great as wiil lie useul betwcen Cltambly aud titis city.

A~bout fle %:tittu ltite, pîlanut w~ere in itretaia liait for htartiessiuig
the tiigitiest i sit Nituire's wvater lîowers Niagara Falis auJ

a Caiti uiti.ssiau lululi to camisider ilithiods, ýnudig, a1uî10u1g
otitcs dusigigiiiedl Scietitst «lii euigaiteers, Lorid zelil ii, oi
G»isgow, and i'roiessar Uîîwiuî, (if Londona, ailler careiuiy cu-
sidet :ug ail k uiawu uneuuîs of power t ranuiiiîissiomî, tîmaiiiousiy
adtoited eleci rici ty. *o.day, abaut ila utile abave lthe riuls soutle

io,ot hiorsa powîer i.- caîîtiuttotiy ilowvitlg fronît hlalr a score ai
litige eleçlric sptinig topts. Na feaî ai mîtdet u enîginîeerinîg li4.
becît watelied wilth greater iiîlereslt ltait titis, and fltte mttre

stcsiuiycamiduted.
rhtouugl ltte does ftot ptermtit fltc, finsr woutld yoti titiid il ai

iutuer*est ta go imita details, I iîsuy muentionî tha lite power ai
Niaugara lias b)ea estiited aI about 7,000,000 itar.se Pawr-
gre.tter itroliab> litai te I)iiitla force lthe wliale hiniutait race
us tapi.uile ai caulinumtot.I)i exertiuig. At itreseut hoittC 250,000

itor.%e powel iii to lie ueveioîed ai1t lie Auîterieptil and Cauadiani
side.4, ar abott 5 lier ceitt. ai lte toal ,îoîer- availabie -ftot

nutgi t l jteletibiy dinmutîslithe tiaw oer Ilte faIls. i lawever,
shituld lime whvlîe bu titilizeul, ieaving the rocky river bed dry aud
bare, wve ihoiuld lut be suibslitutiitg a wauîderfui cataract ai
chigeri;e itais> <ar lte ,Illeliti flow ofgi' i.lati itatter Sa
juuslly fautieu. Whiicli spectaclie wauid lîreseut grecater beauty

waiid depet utpaut Ilte intdividuai.
Ta titase %v'ia trace iii imatginîation lthe course of a beaiti of

siunlighit, as il boiries itseli ii Ilte oceau, rises iii cioîd, amni fails
again inu grateuil sitower over graini fiu.:d and vimteyard, filliiug
brook amui sweiitg river, amui iuutlly îîunbiug thiroîghit igitly
luurbiites amui Siiettly streautîiuîg front lite paOilliLd Slip rintgs ai
%latciy dynamuîos, btiurstiuîg agaiuî imta wholaesoiîîe sîunlight.t, l

brigitcu lte btoutles ai lîunudreds, lite %utbstil it iot îvoid but b Itle
coîutîletiout aia fiau cycle af i useiutitessi beaiuly. Fronît eitiier
sîat:tilai, iottccuer, Canada is faritiaie, for sie bats tuvuer
pîower esiutgi and 10 spare. Saotte ai titis is aiready bciig
sîieutdidly Jeveloteu, but mîtuicl wlvi fl be uîcedeul fotr mnmy
years.

Anttang lite best --xantils ai electrie transittssiont tut lte world
arc lite piantîsah L.acine, Chita biy anmd H amtiltoni. The latter

pulant sharîcul iii Sejilciiber last, anud is slow tratsittiiig some
2,300 lir.se power thity-live mtiles, ai stu enmionts pressure ai

2.5a volts. The lwao fornter 1 suppose uttosh persomîs ini Matit-
reai have itad lthe iticasurc aiseeimtg.

The qluestioni is, oaie asked, wiil eiectricity evetuaiiy supecr-
seile Ilte Joca)ntative of) Ille jîres'ut teu railraus? 1 nîay
reîîiy that carefuul eshtiitaes siiaw mîo ecottotty ai clectricily over

sîcat for tue iîaîîliiîg ai lteavy fi ciglît traffie whiere lthe sutinstber
oft traints apcîaled per day is siail, but for passeuiger service,

wvierc. traiîîs nîusl lic aiteraled i aI rcquueit ilihervals ami stail
iteadway, ilie. advant.ge is with cicuricihy, autd il is probable
lthat lacauuse ai lite snt:lier cast, as vel as imcreased specul, suchi
cilies as New York, B3altinmore aitd W'ashingtont wiii bc connecteul
by Ilîrougli lises ii Ilte itear future.

il ks alsa ai imterest la itquire as la lite piralble lintit ai
ecoutornicai power huistiiaîb>' elechricai mtentis. Iii reîîiy la,

thi. I ttîu say huaI Lord Kclvint, aiter att iitsjtectiosi of aiue
Niaga-ra Plantl' 1tt897, iS uiumoICe as pilacimtg lime lisstit :uh about .300
tiles.

At S'Itîîumiîîie 1ai1s, WlVasiithit, ltere is slow I>eiuîg iutstaiied
-a 6,ooo huorse power plant, ta, suitiy power ta tlle urîties of' Seatîle
aîtd Tacoit-one 31 and lite alter 4j tmiles dist.-ut. Tue pres-
suie tîseul i5 25,000 volts. Thtis voltage, thtougi ;terlaps te
hiiglcsî it commttercial utse for Na large ai auttouît of poawer, 'is by

tno mut s tite Iiîttit ai pr£uticable ciectric liressuires, staiatout
ai power being lr.aisutihueil cauttuîereîaily ait pressuire, :s Iligît as
40,oo volts, andtul tadisances ai 85 tuiles. Receit expcrilents
show sisah alla lcakage lasses iii a well contstrtmcied trutui.smtîisioit
hne are lîractical>' iegligible up ta ptressuires ai frot io0 ooool
6o,ooo volts. iicyaud titis, htowever, suchi lasses seuut ta iîîcrcascc
ratiter ralîidly.

il is estimatcd uaIt «about 200o,000 horse pow~er ai elechrical
ttîaciiery is mtou int'lse oit te Antericai conîtinenmt for traits-

maîiliing lite power ai failisug waler.

Tue îurîmicuhhe ai tue liegraîili vaN clscavereul hîy P>raf. Jascîtit
Hlenry, ini iba2, anti irs!t practically applieul by Morse in Atîcrica
anti Wulitahsoic antd Cook iii Emtgiand. Tue ftrst teiegraphissue

tut Anteruc.- %vas crcîed 'et-enî Baitimore auJ %V.tsitouti in
t 844, aund lte lirsî iîtessaýge- 1Wiaî htall% Goul wruugiit- -is ever
reca-ileci wvithit imcreasiutig farce, as. uve conlcmiiiate lme vast net-
work ai wire andl cable thita naw foritî; tce nervaus sysicnt i ofIl
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commrisscal ;andîsiblit ical wvorld. For a lonig llne t he %.smple
Morie s )%tent of telegrapay %vas tlie oitlv elle in gesîcral sse ina

Aiiericat. anti ..inîilastly thse %itiffle tsecdie systens, il% Eaîglatid, but

tif teleplicalie wsire are in uise, aîd file sullber of miessages per
year lias reaclsed sossetliiîg ov'er eiglîty million.

OTIIER APP'LICATIOS.
1 à - r, 'l'le ilnosi nîarked fe.îtîre or Clet.îrîL.îl developrscutls Éise past

te lt dLase, ot!ier ;ald ilimOe i.t1ssd wer sî<eîî' o p<e> year lait% been tlle kstosiiisliisig growtla of tihe electrie %elîicIe
*lîe *dupîlex b%5cm Iw la't o liea«ge canl be sent msî busisteNs. WVitltiti a few mondals, orders, itinotinîiigi 10 5,000,0o

olpile ( tire( tio11s ait I lle saie lignes over thle sile %vire, a ppeared lib'"12 bcs received bLIy Asil'ricasitsiaiîatuiî coîsîîasites frosi
hli î>, 1u tî1îo OîCiit eiri<s uii.a ~±LU~ * Europe, and il is expcîcd Étau thse cîtire ca yteisi tif Paris

Neveuatie.. Laietr, in 1878~;, Ed(i-.Oti ba-outglît Out tais 1tad-iole." iesit yacar. Clcauiliness, iicrecasedc speed, anid hIe aailig cf
b> wlîicli foutr ucsac an [le siiiiultautiisl>'%I itaissittedi over the cosigestedt tramei conditions in our crowded btai,îciss districts

the %amie %vire williost ultte fercaîce. Of laie, Ille Delauîey 1 '% l-ire obvionsi restU, but 1 alsca look for Ille betterinesît of our
chrolou, iitttl»IX «haN akm a aminien plce, ut ithtit Counîtr) ronds, esen Io a greater extenat, front the tise of thse auato-

clî-onus s ut uiexlis titei aproiann tî~acc bu Nvt lOnt iMoblile iliasa tlic bicycle. Tise old tînys of po:t roacds and counîtry
dolabt Ille grc;atest itlv.sitcL Étant lia'. laeraminade tor muiy >ears issu% will bc revived, but clecuricity issead of liorses wiIl bc tIlle
iii banal telegraphla )m:s oes.urrel in the IMNt5 year, and is dlise 10 nliotive power. Iideed, aî counpasiy lias recetitty becn organi2ed

Prof. I)leur%- A. l<cwlauad, of Bialtîimore. li lias brotaglit out «a iris to carry out tlais ver)' ide.
teltaitiiplex jriiitisag eegiil, ywil ;tl msa sler .l'lie applications of electricity iii electro-claici.l processes

ti'cgrîpi,'by iaciisixecs slesags îer msd in the rteftiig of tuetals i% also snlo!t iarked. lit 1897 tie
minute', 0f i villy usords eacla, ganas' bc suil over a single sçire bY oatilpil of Gernian eclectrolysie alidi woak4 atone svas 2o,ooo ltius,
ope&rtors% %hi Illd osi> ans i te tie of is e îypewrater, tule messages- ssd iii thie past year il is estimated Étant smcre Osaas .300,000,ooo
being .îîtottiicaliy recordcd, flot iii cipimr, bt( ii orditiary ty, pounids of copper were electrolitscalIy reiined. Souie 8,000,ooople, IouIatîs of aitiititnu are also aniiuaily plrcdiiced isi thse -ýasie

aI eicluendof te ue. iliadibepleaiar 0Ç tu±ux lis la iuner, (0 sa>' aotliig of Élie variotts producîs of thie electrie
whr a',slicli is a iuuSrsel of illeclaîsical beataty, iiis cesfu furnace.

operatui a few weeks ago. caser artificial lises varyig front 50o lu% liuisidrcds of other ways electriciîy is playinig a similar pain.
-,oosilles iii letigiti. A miodiication caf fls syiciadajîted lit agiutre, eecricalt inetiaods of stifmulatisng plant growtli

have1).sci iie xpemietalt.ge.Ili niedicai pract ice il lias
tO uîonak ~ %%us, il itraaitit front 3,000 10 4,000 words lier becossit' isîdisptesîsa.ble. Ili dosnlestic fle Ille elecîric call-bell,

iniute. Wimat liais nsled-n-may be %cuit b>' renicnberîiig thai at clîafig disi anti fait inotor briuîg a mieastire of conifort even to
titis rate tise cosients ofa New V'orlJdilly-mirgat bc traismitted baclielor quarters. Iaadeed, lil btiilds cusa be places] uposi ibis
te Nfotitreti iii lcs. timai ais hour. -..p-i.fb 9tlscnuThtoc

But, iiîwhlsaidii illcs dcs'ices, b> wii Isle carrybîîg
calu:î&cily v'fa sinigle wtire is ibutiblied Isi.-sl>' tailes, efforts are
coniuîissualîy belisg salade to uIc away wilîî %vires aIltogctlscr, anîd to
traisuiit uieNs.agt's b>' settissg uap) t'icroislLîgsletic wsas'es ah
diii'eat seiliuhig peoints, :asd tusisg %sitable doutectors as reccbvers.
At tIse tranisilisinug stationu, b>' ieasus cf a key «aud %uitable
seuiiig iiechlsib'î, a1 Nt'rie-, of t!leclro-siagtilic .vsc are

1îrojecsed itîto si:îce lait travel iiiaI ti drecliostis %villa Rte speed cf
liglit. Falhitug tsposu a iîutaillic collector cosîsîectcd te au tube
couuigiiuig ligie couts' asg anices iii base conutact, tIlie Iarticles
aire. fusid Io colscremi :ilo 0lLvca:su iuîcreased cectric coidiscîi-Ity-.

'l'Isis chsange ini Ileir cosudusci ivity is reatiily isCîl 10 register Lt

NiguiLl. Olser forrîiq of dietectors or recciverN liave al'.o beesu
desieul, aId sossie tif v'ois 1robably rnecsîler ulise beauttiful
iîa.gsaetie de er'tor ittuseui il lus' Prof. R uthserfordi, siowvil bv filliî
i tlise lNc l)oiililiic Buildhing sesue ulisosîlis ago.

Wsît'(le%-;, or %paxe hcecgraîhîy. t'. u i ; souiieliiiies c.lid,
i iaaugli han 1:111> sic'.fi tli Io dlistasice% cf about t welsty sities,
wll îîct. iii il'.ý ureet fouii. NuperNede Élie ohier iiietliods. Il as.
tuwver. Asindîg a I'siuî'sti u'l'111caiîs i Fssgî.uiu, pa;rtic.ularl>- mi

iliscir c.u'.t sigs)Iliaîg '.ssiii, .isitI Mlr. %'. Il. l'reecc, iii a recelat
alrssbefore Isle Ilaîstiiiioli cf Civil Esigiaicers. stte isat

sa'stealn ef hai% o',çal is 81loV isî issu b>' Élie i'ost Office auJ W~ar
l)cîn îsîesisof Isle lIrii'i Gsruscui

'l'lie exucisu to wis-li fise telt'grîhî iii ils oardisiar% fors% is. uscsi
suas' lie rougîly: ga'i lscred Il>- rcLllisig lisat iii thle Unitetd Staties
tîscre tic more tisais a mîillioni qiles cf telcgrapil wsirc, %sîrauug on1
over ztoo,oco pole%. anud ct>llîîCCtI( tu aboui _-5.000 offices. Tise
fiîsulîu'er of uiu''aî' auaii t lrasîssîuis icd 1»' .1 sial omaiiniy
Ili%as r dy freie Noile 7is,coOoo, nesusitisig in a gross, aulcosie
af os'cr S25.,ooo,ooo.

ltis i egr:iptî aund calill' .v%'teis tif th lutlrutiIal Emire culhîho%
accordisig Io iaccent s:uti',about ste saillie lngtlai cf wtire,
8, 1 81 ,ouo iiite., andîî i ras.ci Là lîroplonti osi:l lnsisicss.

No gri'at ads-acc latea uaie la cLulle ssorkisig %ince L.ord
Kelv-in dcsvicd lai% inliror galvatuuîouncter anti :ipliou recorder,
excehlu i apphlication tif duîîuflex warhuiuig, l'y< wîuicia I lie c.1uînciiy-
of cable,, lin-, becs% limcticull>' doîîbleui, but a grenu miusuber of

îsîisoviiliiu lueail base bcsil effeeteti asdtiînasîy sicav cables
laid, %saist aios %O.IIV ' j0t.000 anglecs 01 accusi caible ire iii ts.e,
cosuifsg r.tstglal%. absout Siscp.%oouoo. andlt rcijiaurîg Lt flIee of' 0cr

i ssetit, s' aceass'goiiig s's ilu kcee1 îlicîsî isî repair.
Btell obiaiscd Ilui, fonamaiental LuI eleffliouîe paini clu ISu 0 fata L l a

nsîlser tif imps 1ortant wsiia 'iu't.sctre muade shortîy afuer.
''ie Airsu Bltul isîilniîiîcnt usas uu"cu bouls . a1 neceiser and Irnsý-
nuutcr. but Ilie carbou trauînmitr atntinuuduuctioni coil maiLde ilîcir
LipeLirLsii e N%. ittîhui UIl iext s-car. Sisice tt:es a s-ast ansouut tuf
work laits lîcui donc ini pu fu',:ssg ciiail. anîd ulous' telcillosuac
conniîuia Iui, I*ts . Ji.uls .a ruisd on iîu'î usceai Sols% fronit , 1,0I

s Su iîiu'se aluuri %v ilsa pefcri . îaue
litÉl'e 'isite<i Stale.s ilacte aîrt- cavssc.bi-oer a mauillon

tellcîIliist î in asî a% tise,. iuid ec das' mîore ttan thrce
mîiliers coisiectioiiN are miade. lit Lsiglauid Labout iSo,0oo finaie%

To swifli, t0 dive isit0 the Aire, t0 ride
On tise cafri'd ciouds.'

NOTES.
I..-tt attentif il ssa% stated Ébtua "1tlîigs woatalî somai quiet dowii

wsitla cosiNtructions fiscal, and supply dealers wvould be corresposîd.
isigly iffected.' Ttîis kN xaclly tlle stau% of bua.sness at prescaît
in Mositracal, w-ila, liowever, every indication of a brisit sprbng
1race I the Openling of navigation.

'l'ie Lattie Esigisie Co., of this, city, Ias'e jusî comipleted a new
500 li.1>. esigisie for tIse Viiîiilegý Electrie Street Railway. Mfais
etigisue is of the %ertical Cross-compounld Corlu's type, pros-ided
wvitli lait rods auJd a slîaft goveriior. Thli cylinders are resprc.
tively Iligli pre'.'.ire aS inclies, auJ low pressuare 36 isicles iii
diassieter, svitli a cotsatuioni strokte of tIwo ficet. Thli fiy wlicel is
test feet i diastîcter and weigtis about fifîca lotis. - lliae working
stcani lre!suire is to bc j-, lbs. per stquare inchi, and the speed
i z0 revohitiosislier imîiute.

Thli Lachiine Rapi'ds Hyldrauislc & Land Co., of.%Montreal1, laavisîg
stff'rcd interrusptions to ilicir fines, engaged detectives te dis.
cover Élie is-creaisits. As a restait a charge wais laid against
Alexanîder Daotist, uiider article 492 Of the Criliîiusal code, fut at-
serîipîiaîg to daiage wire, u5eut for eleu.trsc hig!-tig. he maai.
fier in wlabicl site interrupîtionî was caîs'.cdl %%-s b>' tlîrowing iroas
laoops se iîsat icveý woid rest osî boîli wires, Ébts praducing a
sliort-circuit. D;îousî %vas tried before jtsdge Destîoyers, wlîo
iiposed a asie of $5.oo aud co Ns ervisig to show iat the latw

îIîîsli!slie5 aiiy initerférenice %villa elecîrie wireb.
'lae deailsi iN ainotinccti ofliir. F. Il. Badger, jr., sois of NIr.

F. Il. Badger, cizy electrician cfâMositreal, ai 35 0er of ge
frosnt pstieisiiosiiba brouiglil on b>' an aitacit ofla grippe. Dccaed
was for Nomie timîe iii charge of Élie conirtiction deparîssenti of the
Royal Eiectric Comspaniy, cf tiais cisy, Ltter takîiig charge of Élie
liglaaisîg dcuîartiiieaît as stîeriaiteaidesi. 1île left hIe Royal Cons-

uîasîy '.uusîî >ears ago la mite charge of site Montmîoresncy Power
Coiiip.1ny*% pîlini a.I Quiebec, sticcedbi tis le late 'Mr. Molir.
L.aîel, Mr. Itatger resigiied lais position wblli the Moimorcs'cy

l1ower Comniîiy 10 accept a position in %Vashiigtoti, U.S.A.
NIotor-,veluicleb a% Noid ira the Unîited States stili be about as

Étant Élise cities hi tlie Usibted Sites sîlaîsi bc fatirly ies'el, jsadging
by hIe grades wshiuch Élie aiîto-velâclcs are gtsaraîssecd to asceiid.
As Casiadiasiî are bcgisiiiig Élise mnusfacture of these popilar

-articles, îlîey svill flot bc iiel 1 forget Mosîtreal, miore esîeciall>'
if atny of thse siîcsnbers cf tlîcir cosupasîy l:ise lad occasion te

wal:uk îp-towii oii a lsdt stiiiîcr*s day. If tlîey hiave dris'en in
Monsit-ual, tlsev wiii aise resiienîber Ébat il raile oftlae road is 'to
tise riaglit', litice Ille cosîtroller liasidle wosild bc cf niore tise
arraigd 'riglst'-.tiaded.

'lThe tfilier piijiisîiig stationi cf uIl Montreat enterwork!s is
siiitsacd ii artr cf Élie McGill College grossids, sicar ilie nmain
res-ervoir. 'llie i'h autlioristies clastîi ttîitt %anoke froua flic
stackl of aie stations daisnges ilicir isîsîrtîsîîesîss. Tliey also
contentilid lua> Iatsros uIl rcsers'oir luercolaie dowýi baîto tîscir
groîsnd and usîd'siîîisie tic foitIiid.tiosis cf cectain buildinîgs,
wli'icli %cent.% qîsite probable, a'. il lias becu kniowii lor %cassse tinie
État Isle resc!rvoir wzvs defectise. A%. a tiicatns of oserconlisng tie
ssioke liiaîc' se auislorisie'. cf McGbii hlase susggcsîted Étant
cectriciîyli ti silizcd fur iluni,'istg pup elIe potver to bc cab-
tausied fionti the La'chinîe Comîpany> or tIse Royal Fiect-lc Cent-

prtsi>. lIes has e ohffred te suîbsîît a %clientie if rcnitsncraied for
,tarir morit b> Élie couic;I. Thlat an>) chîange wi bc muade is
exîrcaîsels imsprobable, a% Ille conîiraci for a tiew bolIer lias

rccsiitl% becsi givcu to NsIr. jolint McDotsgall.
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SERIES ARC LIGHTING.*

[VW ~.NI. A. t~m,1,E. E.
ALrmîOUWI the arc iight first made its appearance

about the beginnling of the present century, it is onlly
wvitliin the last quarter of a century that it lins becomîîe
generally adopted as an illuminiant. About the year
180.-, an Englishmnan, Sir Humlphirey Davy, conceived
the idea of openling an active clectric circuit between two
points of carboii. H-e liad at lus disposai sontie 2,000
celîs of a simple primary battery, wliicli lie conmîected iii
series, and froin the extremie terminiais lie broughit wires
to the emidF of wvlicli were connected srali pieces of
charcoal. These hie touched together and afterwvards
dreiv apart, and iiv so doing thc current bridged the gap
wvhich wvas made, appearing as a flanie liaving powerful
heating properties and causimig the charcoal tips to, glowv
to an intense wlîiteness. Thus appeared tie first truc
arc liglît.

Tlie charcoal points wcre evidently hield in a horizontal
position, as the streurm of vaporized carbon appeared in
tic form of ai '« arcli," being imipelled upwards in the
centre by the ascencling currents of air ; fromn this
phenomenon we derive the naine " arc" liglît. About
thirty years aftcr tiîis discovery of Davy's, one Michael
Faraday discovered and promulgated tie principle of
electro-niagnetic induction. He found that wlîen a steel
bar magnet wvas passcd through a coul of wvire properly
arranged, a curretit of electricity wvas momentarily in-
duceci in the coul, whlich mianif ested itself similarly as the
current from a priniary battery, and this important dis-
covcry soya led to the dcvclopment of the dynamo
machine for producimîg powerful currents.

Previous to the introduction of these dynamos the arc
light wvas seldom seen outside the laboratory, the ex-
pense and anmîoyance, coupled with the use of acid bat-
teries, prohibiting its more extended adoption. With
the advent of the dynamîo, however, renewed! interest
wvas taken in the development of the arc light; niechan-
isms called lamps were dcvised for feeding the carbons
togelher as they wastcd away, and improvements were
introduced into the current generators so that an unimi-
terrupted liglît could be maintained for considerable
periods. Event at this time, howver, the usefulness of
the new light wvas limited, as it was found that the fecd-
ing of the lamp so afflected the current in the uine that.
only one lamp could be opcratcd on a single circuit, and
it wvas only in certain isolated cases, such as in light-
houses, that the light becamie of value.

This wvas the condition of affairs until some forty years
later, wvhen in 1875 Chas. F. Brush, of Cleveland, and
Cthers, discovered the principle of difféential regulation,
wlîich made the operation of several lamps on one cir-
cuit and machine possible, and made eachi lamp an in-
dependent unit as regards its fecding properties.

L is not our intention in this paper to folloiv the art
of arc lightimîg fromi the date of its imception and to, suc-
cessively note the advamîces whichi have been made in
bringing tlîis nîethod of illumination up to, its prescrnt
state, but to offer a brief exposition of the cardinal prin-
ciples itivolved, and to shortly describe the funictions of
the mechanmsms employed in a modern system of suries
arc lighting, in wvhicli a direct current of constant value
is empsoyed, a system wlîich lias been developed since
the introduction of the difl'crential lamp of 1875.Such a system virtually comprises a current generator
or dynamo, a numb2r of arc lanîps and an arrangement
of conductors interconnecting the whole in such manner
thiat the current on leaving the dynamo enters the first
lamp amîd thence passes to the ncxt, and after having
succcssively traversed ill the lamps in like order, returns
to the dynamo, the path of the current therefore being
imi one continuous circuit, within wlîich the total elec-
trical encrgy produced by the generator is expcnded.

If wve take a pair of carbon rods and introduce them

P. aper read beore the liatailion branch Canadian Asboodation Stationery
Enginecmi

ilto ail active clectric circuit, as above, no0 liglit wvill be
cmiitted until il separation of the carbons takes place,
amuI we finid that, wvitI the current strengthis adopted in
practice, a separation of approximiîatcly onecigltlî of an
inch gives tlîebest resuits,as beingfrce fromiobjectiomiabie
hibsing or flamnmg. Sucli an arc requircs for its mainten-
ance ail electro-nmotive force or pressure of about 45 volts,
whli represents an encrgy of soniething over /12 horse
powcr. This encrgy is expended, ini part, iii overcomimg
the resistancc of thc arc gap, but the greater part appears
in the forrn of heat, and the resulting temperature is so
concentrated and intense as to cause a vaporization at
the surface of the positive carbon, whichi in thc proccss
is brought up to a highly incandescent state, this being
in rcality the eource of liglit. This vaporization and a
combustion of tie carbons is accompanied by a graduai
ivasting away and coiisequcnt shortening of sanie, and
iii order, therefore, to maintain an uninterrupted light,
means miust be found for feeding the carbons togcther
at a rate proportional to this consuimption.

An -arc lamip, therefore, is substantially a mechanism
for initially separating the carbons a predetermined dis-
tance, and for further maintaining them at this distance
during contînued operation. In studying the arc Ianip
wýe will not touch on the innumerable miechanîcal de-
vices, sucli as racks and pinions, brake wheels, clutches
and bands or chains, wvhich are employed with the one
view of gripping and releasing the carbon under the
control of the actuating magnets, but we wvill describe
the action of an ideal differential, lamp, such, in fact, as
may be taken as a representative of the types in ex-
tended use.

The carbons are separated by an electro-magnet in
the main circuit throughi which the whole current passes,
while the feeding is effected by another electro-magnet
acting in opposition to and tending to, overcome the lift-
ing action of the first. The second magnet is provided
with a high resistance winding of fine wvire and is con-
nected as a shunt across the carbons, and therefore
exerts a greater or lesser *influence, accordingly as the
carbons are more or less widely separated ; therefore,
as the carbons are consumed the arc increases in length,
and coincidently the second magnet opposes the action
of the first, until finally it overpowers it and aIlowvs the
carbons to feed torwvard. hIn lractice so fine a balance
is obtained between these two magnets that the carbons
are continually feeding forward in imperceptible degrees.

T.here aie, of course, numerous modifications of this
principle introduced into different lamps, but, neverthe-
less, their electrical actions are similar, inasmuch as the
separation of the carbons is brought about by the action
of the main current itself, wvhiIe the feeding is acconip-
Iished by the action of a circuit derived from this and
having as terminais the upper and lower carbons.

We may here state that the illuminating power of an
qrc Iamp varies wvith the electrical power wliich is ex-
pended within it. This electric power, expressed in
watts, is the product of two factors-the electro-motive
force or pressure and the volume of thc current as ex-
pressed in the ternis volts and amperes rcspectively.

We have seen that the ftunction of the arc lamp is tc,
look after one factor, viz., the pressure or volts across
its terminais ; consequently, in order to produce anl un-
varying light, we mu!st keep the other factor of current
volume constant.

The futictions, therefore, of the generator or dynamo
is to furnish ai current of constant strcngth, and, as the
lamps are connected in series, and as eachi demands
somte 45 volts as explained, it must operate ;mt a pressure
sufficient to maintain hIe number of lamps for wvhicli it
wvas designed to, operate, togetiier with stficient mar-
ginal pressure to overcome tie resistamicc of the copper
uines connecting samce.

An arc lighting dynamo, like niost other dynamos,
consists essentiaily of an arrangement of copper con-
ductors wvound ovcr an iron core and rotating within Uie
influence of the poles of a powerful electro-magnet, but,
as contrasted with constant pressure dynamos, which
include those used in operating incandescent lamps iii
multiple and those used in furnishing current to station-
ary and street railway motors, it must possess peculiar
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properties, wvhichi are rcquired to adapt it to tlic ruti-
ning of arc Iaxnps ont serics, and notable among wvhicIî
is that a N Ii of current below the normal strength înuist
be accompanied instantly by a rise iii voltage, and like.
wise wvitil an iîlcrease of currcnit tlie voltage muust fall.
WVc may here state that while tlic futiction of a con-
stant pressure dynamoc i-' to kccp the electro-miotive
force or pressure factor constant while the current is
variable, the constant current or arc dynamo, on the
othcr hând, must, kecp the current factor constant while
tlic pressure is variable. Ili such a machine the magnets
are serics woutid, and the eniergizing windings are
traversed b>' the full curren; pââsing throughi the. circuit
of lamps. The ironl magnet cores are so proportioned
ils ta be magneticaily saturated, that, k, are worked to
suchi a higli degree of iagnetization as to bc insensible
to slighit changes in the strengtli of the current which
cnergiies theni.

On tlie other hand, the rotating armature is wound
withl a great riumber of turns of %virer and in reaity
conistittîtes al powverful niagnet, which is sensitive to
current changes, and whicli meanwhie reacts against
and partially controls the magnetic field, which induces
the current within itseif.

As, therefore, the switching off of a lamp, or the feed-
ing of several lamps at once, would cause flie current to
grise, the armature magnetization %vould increcase per-
ceptibiy, while that of flic field magnet would not do so;
the former would, thieiefore, so react against thle latter
as to reduce the effective magnetic strcngth, and thec
voltage therefore wouid fl ; thic reverse action would
likecvise take place should one or more lamps be
switched on. In order that this inherent reguiating
property will bc effeedive over the whoie range of the
machine, automatic current regulators aire employed,
which, by moving the collecting brushes around the
comimutator, or by adjusting the field strength, so adjust
the electro-motive force, and incidentally the current
strength, as to, meet the conditions of the outside load,
and further assures sparkless operation at tlie coilecting
brushies.

The powver required to drive an arc dynamo will be in
proportion to the number of lamps burning at an>'
time, and wvill vary as flie number of lamps in opera-
tion. As we have stated that the eicctric powver is
the product of the current volume and the electro-mTotive
force, and as the former factor is constant, the power
delivered will vary, therefore, as the latter factor, which
varies only as lamps a.re added to or stvithidravn front
the circuit.

Arc dynamos, unlike constant pressure dynamos, do
not necessarily demand the refinemcnts in spced govern-
ing in flice mover wvhich drives theni, as the inherent
reguiation of the machine itself will look after any sticl
irregularities -as are met wvith in practice ; and in fact,
with the brushes iocked in a fixed poslhion, constancy of
current during change of load niay be obtaisied b>' vary-
ing the running speed only.

There are other accessories, stuch as automatic lanîp
cut-outs, which ensure contintuity of the circuit should
a ianip be defective, ightning arresters for pratecting
the ligies and station apparatus, and loop switches for
controliing groups of lamps, whici we cannot nowv cover
in detail, and which, althougli essentiai to the satisfac-
tory and safe operation of such a systeni, yet are flot
necessary to the production of the lighît itself, the gener-
ator and lanips heing the indispensable adjuncts of a
series arc iighting systemi.

MARITIME ELECTRICAL ASSOCIATION.
Arrangements are being comipleted for the ilext con-

vention of the 'Maritime Electricai As~sociation, which
wvill be held in the cit%' of 1-aiaN.S., prohably about
the iSth of April. Further particulars will be given in
the next issue of the E.~-ncî its

NIr. J F'. A.skwit, of Otiatt%.i. i% viitJe.'i'orisig Io organize a
cotiimliv, to lic talled tire Ainrc% d .r Tra,sbiiisîoilCîi
pal>' of Ottawa, for tire pîrpo.se (if trainitinîg and suppilying
toro.%scd atir in tire city of Ottatv.a a'nd elscwheàre.

SPARKS.
MIr. W. J. letchier, of Markiai, Ont., bas d*tsposeti of bis

electrie liglît plaint lu tire corporation.
J, k aga ii reported] that tire Galt and Ilespcler Street Rnilway

Tfire huard ohf Police Coiiiîsioters of' Toronto ha:ve~ decideh to
test ani amubulance propelled by clectric power.

l'le Oiîri' L.egislaiture fias graîîîeu autlioriîy to he London
Ehectric Conîip.uiy, l.iiîitedl, of Londo,î, Oui:., to increase ils cap-
irai stock to $5oo,ooo.

Mr. C. A. Chiant, Bi.A., hecturer on l1hysies nt Toronllo
UJniversity, recently d'l:'cred a public lecture, witit demtonqtra -
trous*, on1 Ehcirie waves.

Tire animtal nieeting of Tire Caiadian Goeieral Elcctric Cour-
lian>' was hlct lin TIoronto recciilly. Ail tire aid directars wiîo
were <'ligible were re-elecied.

Tire electrie liglit pla'nt ai Sliubciacadie, N.S., lias cliangcd
liamics. Il lias [)vert Ilurcha;scd f'rontî ils former owir, R. C.
1E.rvii, b>' Johni CiriNt je, Of D)artlIitl.

Ttire Ottawa Soburbati EIectric Conmpany, of wilîi INr. Geo.
E. Ki~dd is solicitor, ks askiiig for a charter tu bujld ai electric
railway ho Sliead's Milis aiid Wiîîderiiiere.

Messrs. Citiliffe & Abîcît, of Rossland, B. C., haîve pIacedl an
order witlà tire Catiadia,, Gecral Electrie Coipaiiy for two of
thijr standuard ýqo lh. p. i lirc phiase inductijoli iiotors.

Tite I)epartitient o! Railways anîd Caniais lias purcliased front
tire Casiadami Ocral Elcctrjc Coiîp.îy additional gcnieratiiîg
apîparaîîis for tlicir ittitrovetietis oit tire Sautt caniat a Sault Ste.
Marie, Oni.

Tire Private Bijlls Conîiiîmîe af tire Onîtario Legishatuire lias
passed the bill aothioriziîig tire towi or Godericli, Ont., ta issue
$2-5.000 of' debcitures lo coilete tire waier works and clectrie
liglit plant.

'lie aniiual ineeting of he Guelph I.iglit & Power Conmpany
was iield recently, «ai wliiclî Mr. D). Guathirie wîas re.elected prcsi-
denit, Mr. Richard bljîcliell vice-prcsideiît, aîîd Mr. Joht Voule

he anîial sîateîîîe,î of' tire Hlifax Elechric Rajlway shows
tiil te gi'osl eariiîngs ii ige~ were $197,830, anl inlcrease Of
$4,450. Tue olwrating expelîses were $a s3,o8t, agauiist $i i2,570,
an ilecasc of $58 1.

Tfite cil>' cotiticil of' Montreat have accepied tire tender or Julin
Macdoigalh, of tire Caledoîfli trou Worky, for furijhiinga boilcr
for tire wvater works, at tire price of $i,97î. Otiier icndcrers
wcru Gea. Brush, $5,68o ; 3-tbcock A Wilcox Ca., $6,4 b.-

Tfire towi c',)ticjl of' ienîtîroke, Out., nid tire Pleiiîbroke Ehcc-
tric l.Iglit Coniîjauy have nal reaclied ai% tgreteieît regarding
electrie ligliiig, anid il is possible thiat a by.law inay yet bie
'.îbinijtted to tire ralepayers to raise inoie to iistaIl a muicipîal
filantl.

Tfire Liglit, Ileat & Power Co., or Ljidsay, Ont., ks nîaking
sotie extenNive additjoîîs to thiir ilc lant, anîd haepurchiased

a arge po0 %,ot nînlijînar pîower ge'irrainr front rie C.ail.djail
Gerieral'Elect rje Compîjany for tire îîuriîose o! Mieetinîg tire many
deiands for power.

'lie Richelieu & Ontario ZNavigation Comîpany are eqtiipplinic
t licjr iiew boats j,, t le niost nioderii nianiier, anîd have purclîased
front tire Caiîadanî Ocierai Etectric Coumpany two o! ilîcir
standard djrect coîîncted S00 liglit generators, wiîli Ideal
eligines aîîd nille swjtcliboarJs.

Tiite eiy of Shîerbrooke, Que., recenîly inî'jtcd tender% for
electrie liglintg, and lias awarded the contract for five vears tu
rte Shierbirooke Gas & Water Comîpany. Tfire price for are

laip,7>< anipures, is $.6o pur lanîup tat lo, aîîd Sio per lanilp
for ail over diit iiibcr, four jncanidescent lanips tu coutil as one
airc lanmp.

'rite annual nîeciing of tire Cataract Power Comîpany o! flam-
ilioni was field last nionîrl, :ut whilih tire followisng oflicers were
re-eiected : Presideuit, lion. J. Nt. Gibsonl ; v'icc.p)residetnt, Jarnes
Dmx-os treautrer, joint Moodje; secretary, Johlumi aterson. Tfire
coisipany is ,iow delîvering ,00oo 11.1. in Hiamjlton, and contracts
atrc abouti 10be closedwblti will double Iliat anunit.

,%s exaniples of ut,îsucce,,ssi nmunicipal plants, il is lwintsed out
thaal Xenia, O., iid $35.000 for ils lighting plant, and soid il for
Sia,o6o, and ruade a caîlîrnet %vigli a p)ri-ate conipaiiy ; Graves.
enîd, I.. I., paie $120,ooo, for ils pîlanît, soid il for $30,000, and muade
a1 commtret utitt a tivate conîpaîîy aiso ; Grenîville, S. C., found
il could bolier afford tu pîay a private caunipaîiy Sioo a Uhit titain
10 awîi ils. owîl filanît.

Tfire town coiiiicii of Gt.avenliturst, Ont., is cansidcring a
propobtoi ta raise 520o,o00 for a waterworks %ystenm and Sîu,ooo
for ant ectric liglitiiig filant, anid in resplouse ta a request,
Orillia-. townl cotincil lias ofl'ered Io suippiy Graivetnlitrbt with ioo
flor->'! pbower for tire surgi ofS $,o(O lier venr, tire formîer inuicipality
to pazy the C051 (If lile conlrllctiniî ta; lRagged Rapids, about ten
toiles distant. Tinis Iîrec us for power deljvcred *ail Ragged
Rapids.

Tfire BritishIg Columbia Electric Railways Co., Vancouver, B.C.,
:ure îiiakuîig vasî iniproveiiemîis inii lîeir raîlway developnrieni, and
for tire putrp)o%c of carryiiig Out iliis work have piirciascd front tire
Caliadusat Generat Elctrue compaiî1Y ibirce C.G. E. i ,ooo twa.
muilortcumîîcîs and four C.G;.E. four-nioior etitlpnicnîts, corn.
luiee willi coîitrollers, re.Nistauîces, etc. Tliey have also, for their
liglittig plant, placed anl order for a large soo kilowatt alteriiator
of tire Caiiadjiîi Gecral Electric Comnl.nY's type.
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j osephi Kniox, EStj., or Staymîcr, lias purchased front the Cania-
diati Generai Etect rie Commî1lanY -a 700 liglît $anîgle plise alterna-
iiig current dynamio.

Tite raitway conîmîîissinmîcrs of the town of Port Arthmur, Ont.,
havac jurciîased a new Goldie & MeCullocti boiter, for operatiîîg
the elecrtc railway.

M~r. Thos. Toinpikins, of llrockvitte, Ont. lins Ia lmsp
p~areil for a niew linîci t bc ercled imn tliat toWmî, tait WliCl Wvitt
bc lequiîpped withlita electrie liglit pîlant.

Tite Momntrent Novel>, Co. arc liglitimîg tlîeir I'actories ai L.ouise-
v'ille, .Qanîd have just imîtalled ant clectrie plant for titis pur-
pose, îîurclmabed frontî thc Canadian Genevrat Eteccîri Company.

The cily couineil of Winnipeg scmns to bc iii fmvor of a civie
elctlrie lighitimîg plant., and it is probable thIat tIlle question %vill
again bc sibilitted to the ratepayers, nioîwitlitstninig thai il WaS
deféated a few muomttis ago.

A dispatcli frontî Buffalo suates iliat the Niagara FaIls and
Lewiston raiiroad, otlierwise knlown as the Gorge Rond, lias
passed into the hands of a receiver. Thmis iN %nid to bCc ie0
tlie limavy fosses front damiage suits.

Tite towmî of iiroekviite, Ont., is cnmsidriiîg the question oif
iimstalig a municipal elect rie light phlanti. IL is muot expeeted timat
any derinite action witt bc taken during the presemît ycar beyond
obtainig ebtiniatcs of the probabte cost.

The Alberta Railway & Coal Co., of Lcetlilbridge, N.W.T., is
instaliing an eiectric outflî, andt lias îîurcliased front tIme Cailadian
Generai Jiiectric Conipany a a 5o light direct imrrétit genitrator,
witlî the nccessary supplies, fori iiguîting tlieir mines.

M~r. joint Mulini, formierly connected wiîii the Ottawa liteetrie
Railway Comipany, is now in Port Elizabeth, Southi Afriea, wilierc
lie is inaugurating a new rond tander the auspices of lime Britishi
Catiadian ElLetric Company, of London, Eng.

Tite Guelphi Street Railway Co. have rccemîtly purchased front
the Canadian Gemerai Electric Coinmany one of their standard
aIto kilowatt 6 pole tailway gencrators. This lias been installed,
and is said tu bc muet) admired by ail wiîo visis the power lioîse.

The town of WViîitby, Omt., is about to niakc arrangemnents for
ils clectrie iiglmting. Il i'i reportcd that a contract for five ),cars
with Madili Bros. wiil bc rconmended by tlme Fire and Liglît
Conitee.

Thte Canadian Gencral Electrie Conmpany have cio.ied a contract
wilh time London Elctric Co. for one of Ilîcir standard 300 kilo.
watt revolving field type single plhsse gcncrators, wliicii is tIme
second machmine of this type recentty purelîased by tIme Lonidon
Conmpanly.

Thîis is not thie seasomi for mmosquiloes, but au imvenlor of
Angoulenie, Franîce, is ready to weleonie tliem wiîh -a novel thrill.
le lin% invented a mosqîlil ç nettimîg, wlîieli is eiarged willi cc-
triciîy, and lime montent ail insecl toumches il (iowm tue insect drops,
sliocked t0 dealli. Next

The Canadian Getieral Electric Conmpany have receivcd ai
order fromu tic Toronto Railway Co. for a third large genierator;
this wiii be of the direct comnecled type, siiilar [o lime lwo,
alreacty iii operation, sud wili have a capacmîy of 85o kilowats
operaling aI 85 revoluttionb lier minute.

IL is anmîotnced that a Toronto symîdicate have iiistrmîcted Messrs.
Bond & Smithî, arcliilects, 10 prepare plans for a large offire
building to bc erected on Terauley street, opposite the ilew city
hall. The building wili eoîtaji a private ileflimone systena, nad
wvilI be equipped wit h ail elcct rie ligiling planit.

Tite Lake Erie and Detroit River Railway, of Walkervillc,
Omît., are equipping îlîeir niagnificent steamer "lFlora " elecîri-
cally, and liae contracted witm the Canadian General Electrie
Company for a ligiîliîîg generamor, imi cominectiomi .villaian Ideal
engine, marble panels, and the wiring of tie steamer tliroumgliut.

The various local associations of marimne engimieers in Canada
have decided t0 amalgamnate, tînder tlie nanie of lte National As-
sociation of Canadian Marine Engineers. Tmis stelp was decided
upou at a meeting field in Toronto on Mardi c11i. Tite first con-
vention will be held ini Montreat shortly aflier tue close of maviga-
lion.

%Ir. A. A. Dion recenîiy delivcred a public lecture iii Ottawa
on IlElectricity as Apphied ho Arc and Incamndescent Lmghiiîmg* "
àlr. Diont siîowed hîow eieetricity was gener.tted in a dymmatmio amîd
iiow tramîsfornied iii distribution by mucans of tran.%fornmers,.tmud ex-
plaimmed the construction and operation of arc and icamndescemnt
liglits.

Tite Montreal Street Railway Company are now tesîing a
strecl car recorder, similar imi primîciple to he tieker msed iii the
brokers' offices to record tlie fluictuations of tic stock miarket.
By attaclîing lime inîstrumment 10n ami>'lle a record ks slowu at tlie
sîîperintendent's ostie, and il eau Mien be seen lîow mamîy cars-

pasa given poinît in a given lime.
Tite Peterborongh I.iglît & Power Couîpany hiave subiiued to

the Couicil of Asiimburiiamati, Ont., a propmosition for ligiiitig Ilme
village, iii which îlîcy agrcc to funrmisli p>ower and liglît for the
eleven are ligimts uow in use for a teni of five years at tîme price
of $.jo eaci Pîer year, buruing front lîsif anl lîour before dark Lait
nîiidniil for at icast timree lîuindred niglils a yecar.

A bill to imcorporate tlie Nova Scotia Electrie Liglit snd tient
Company lias passcd tîme legislatuire of iliat provinice. l'le coinî-
pamiy propose to liglît lu> elecîricit' ltme wlîole Atinapolis. v:liey
frout a power station ho bc situaîed on (lie Ga%lpcre.ttm river. Tme
estinatcd cxpenditure is placed at S4oo,ooo. Tite incorporators

-are: Dr. F. %V.'lBordieti, Mlimister of Militia, Ottawa , Dr. ieni
hiale>', M.P., Windsor, N.S.; J. W. Beekwitli, C. O. Roisq, F. WV.
Clarkeu id F. B3. W~ade, of hlridgewster, N.S.

l'le Ketville Electrie Liglit & Power Co., Kemilville, N.S.,
fitid tuatI lle demiamds lapon ttein for liglit aimd pîower have been
so greal dmritug lime 1151 )-ear tîmat îiey hmave baenm coîtipeild tO iti-
eremsc tuicir céipacity, anîd fair tîmis îurîuîse have puircliaseu two-
.1. ki!owatt direct emrretît gemîcrators froi the Ca-ii.idl.itî Gemi-
eral Electrie Company, of tmeir latest mîmntipiolar type.

Tite Qumebee District Raiiway, I.igit & lowei Couîiiî.irny wiii
this slmriiig bmîild a tîew lise of railway to comiiect witi Ilme old
Qiiebec, Monitmorenicy & Cliarlevois route aI Motilo relie), Faits.
Whe thme syslmi of l'lis commpami> ax comîmpietedl about 6o miiles
of electrie rondi will tic iti operatiomi. New cars for lte cotipa)imy
are iow mîmder comîtructioi b' the Ottawa Car Compiîany.

A. S. l3owetî, Esq., of lime Kemipîtville &ihlinIF Co., Kemipville,
Omit., lins puurclîased tue illaut of Ilme K(etvlleII Eleetrie Liglil
Co., amid ix mîîakimîg soutme mîateriai chianges iii îiodermiizitîg tîme
apmparatms. For carrying otit tîmis work, lime lias puîrcliased fromît
Ilue Camiadiati Getîcral Electrie Companiy otie of timeir standard
ucew type 6o kilowatt simîgIe phase alterimators, wvitii mecessar>'
switciiboard :amd imnstrumments.

Thie towmî couticii of Plictomi, Omit., lias engaged NMr. Roderick J.
l 1srke, E. E., of Toronito, bo pîrcjare planis laitd specificatiois; for
imiprovemuîctils and extenmsionîs 10 the imnicipal elecîric liglît-
ing pîlant. Temnders for ai aitermmator of i2o kilowatts caps-
cil>', îramîsforniîers of a total capacity of iooo liglîts, slow speed
emigimie of m 2. li.p., and geieral supplies, sutet as weatlierproof
wire, imî%,tluhtors, cross iatis, ece., arc iîmvitcd lamp to April 411h.

T1ite corporationi of lime towii of Barrie advertised for
temnders for aitersmatimg eurremît apparattis. Tite cottract for 120
k.w. "lS.K.C." two phlase alteruaimug emmrremit getierator for pîower
atd îgltmtîmg apparatus wvas awardvi 10 lime Royal Elecîrie Coni-
panm>, of Motitresi. Tite entire iiglîtiîîg atnd steaimi pianmi, wliici
lias hmeemi takiet over by lime corporation front tue Barrie Gas &
Electrie Company', ks being rebuiit anmd tue capaciiy eiiiarged.

Tite Edisoni Electric Ligiî & Power Co., of Sprimmglili, N.S.,
areý about 10 îndertake tîme developmeut of a water power, aind
invite tenider% up) to Aarcm 315t for (lime supiy of g-eneramors,
switciiboard equiîmemit, transmiissionmfine, exenmsionî of file iii mew
district, wiriimg and nccxsary niaterial for timrce liiouisand imomse
ligmts, imydramuie muaciimery, suad the construction of powcr bouise.
Tite gemieralors are Io~ comisist of two adtcruators Of 7j k.w. cacti,
witli suificieut transform'ers. Tute presidetit of the commîpany is
iMhr. J. E. Simmpsomn.

Tue Camadian Generai Eiectric Coimipiany hmave received an
order from the T. Eaîoîî Co. for otie of imeir standard i3 kilo-
watt direct coîînected generators. Tiin makes tue fournii gemmer-
ator cf timis size wimich tule '1'. Eaton Co. hmave purcmasc<l from
lime Camadiami General Electnie Coiiaiy, iti additionti 1 OiiC 75
kilowatt aimd (une 2.j kilowatt getierator or lime saine type. 'lite
T. Entlon Co. are fuinisiiig power front limeir electrical apparatils
for opcratiiig ail timeir mnîmufact uring nmaciner%, sud the iigitimig
tlirougmout tue wiioie of timeir tîreulises. Tite plant wiîen fially
compieied will be lime iargesl aud îîîost mîodermi iolateJ plant iii
Canada.

fI is reported in Buffalo lImai dcslmasbeen consmmmmated forlime
pîmrciiase by a New York aimd Pimiadeiphia syndicale of the
enlire -,treet raitroati systeni of Buffalo and s iuniber of subtirban
files. 'Tite comnpaîie.s involved are given as :Tite Buffatoa Rail-
way Conmpany. tue Buffalo Tractionu Coimpany, tue BuffTalo, Belle-
vuie & Lanicaster Railway Comipany, lIme Buffalo & Niagara Fais
Railway Comupany', lime Buffiaho sund Lockîîort Railway Company>,
tue Niagara Fats P1ark aud River Electric Raihway Conmpany
(runimg along the river batik on the Caimadiau side), the Niagara
Faits and Clîflomi Bridge Comnîîy, aîîd time Lewiston & Qîmeen-
s10h lieights Bridge Compiany. Tme caplital of Ilme syndicale is
esimatud at $:.5,000,000.

Ir. joit R. Booth, of Ottawa, lias cnlered int a comtract wi*tm
lime Caimadian Ocîmeral Eleet rie Comnipy for a large power trans-
nmissionî plant to bu ued iii conmecîomî %villa railway siîops ai Ot-
lawa. Tite power witl be transmmilîed a distance of fromt darce to
fouir miles, at a pîressuîre of 4,ooo volts. Tite generalimg plantu
wvili consi4t of two 150 kilowatt revolvinmg field tiîrce puhase
generalors, mogelimer wiîi lime muiitipoiar exciters aind uiarbie
panels, with Iatest type inîstrmumenîts. At Ilme reeeiving enîd for
operatiomi of lime difféerenit deparîmeuils, there wvill bc imstalled Iiîree
zoo kilotv'i re vol ving fieffd type jooo voh thrace ~isesn
clironui niotors. Tite pulant wiîcn commmfleed will lue at muodel in
ever>' p;urticuiar, aimd Mr. Bhoothm deserves adiliratiml for beimug
one of tîbe fir&t te recogmize lime advamtagcs to uic derived front
a pîower transumission of tuis kind, wiiere tue pîower to tue traits-
nmiîted wiil bc whiolly for luis owm uise.

A syîidicaîe of Torontto capiîais, liiadcd b>' Mn. J. A. Cîmiver-
weil, ehectriral and imecianicat iumaimial troker, is reîuorted to
have puireiased lime Burleigli Faits watcr power, mmmar Ileterboro'.
Tite îuirpose is te develot ie powcr and lramsiuiit il to P'eteriioro'
aimd Lindsay, andut id tlmirty utiltes distanit nespectively. Tlicre
is a imead of îwciity-five fect, and ai esttii.mted pîower cf tuetwcemî
thure simd ive fiuimdred hmorse power. Tite dam amnd power bmouse
%viil bc hocatcd at lime foot of Pcrry's Creek, at a point wviere lime
ehammuel is so marrow that a comîcrete daui for tue iurpose cau be
balt a I st cosh of abonut So.Tite goverumîmemî canual dami wili
Lake tue overflow of lime'sprimmg frestiits, wiie il is Said timat Ile
peemuliar situation reio%,es atl puossibule chamges of interruiption front
anmciior or frazih ice. At Limmdsay Mr. Ctmvcrwchll lias scumred the
towti liguîtuîîg eonmracl for test yesrs, aud revenmue for poîwer aimd
iiglmimung aiiouumîing to sonie S,ooo liersimuni. 'frlc coumpauy
will be caîiitalized ai Szon,ooo.

àlarch, t&» CRNADIAN JELECTRICAI, NEWS
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CONSOLIDATION OF ELECTRIC MANUFACTURING
INTHRESTS IN TORONTO.

lite ~ ~ ~ 1;t atagtîto Ias aln p1lce.sitice Outr I:tsi issue of the
W. A. joittisoti Electrie Coit.tand ut the Toronîto Élecirie

~iloitîr Compunt&ty. i.ititeti, of T1oronîto. %but nue yeair go Ilte
Ibttsttte!s of lte Toronto) Electrie Miotor Cosslttjtîîvwa reorg.tuizeti

s a joint stock cotnpaîty. Mr. J. IV. Tltoittîî..on«t iita litte pur-
clttî.ing fil ittrestu nti cotttbitîinf; %villa il lise t-nrctig

neN form~dera rrkti 0it iii Illintiltot uiiter lise style of tlle
Trîoitîpsvri Electrie cotilp:uiy. Recently Mtr. Tlioit 1 son sectireti
control (if lite etîtire bîîsitess of lise *forcatto Eltectrie Motor

Unis, ltîn..anti now iltis otpnatIllUe W. AN. Jolnn'.n Elc.
trte Snimany tinte titlgnii.iti tieir îîatfeu Iiîg lsess
unîder tIle style of the,'Unted Electric Conaiy .iiiteci, wvitl

lieati oflices «it 8.14 l<inig.qtreet wcest, Toronto. loti facetorles
<viii bc ciperatcd fi piresent, :îttd art-.tgE11CItIS are beiitg ittatie

foa cott..ider.tble exten-%iciî of titeir tnîaurgplt.
1*1te ofliceri. of lite îîew cottnpaîîsy arc as foilowV-i: %V. A. Jolin.

Non, p)residet; J. W. Tlîotni.totsecelr at treatîtrer: J. Nor-
tmaits Smsith, rngitteer iii clutrge of wvork'.. Thte official st.iff of lthe
ccrnpany hàave lad a long :tnd extensive cxpierivîtrc in elec-ric.tl
eiig.iteerstg saitt itîaîtîtif;tçîuritg,.anti bcing 1nr.tca.,l latid tecliiclet
exigerts, tlic bucce,.'.of ih lie ca eottîpny wvoutidseetit tobe.tssîtreti.
INr. Jolitinott is ie SSz.ictcJ in flic cajîacity.as supieritiletideit

:ani elcrietnl etîgincer, laid for iitnv Ve.trs generi-a nriinager
of lise hltl Electrir Lighît Comtpany. Lintîtet. flie fir.si electric.1l

tunantufactturing bt..iiti*.. estabbisiec it Canai.da, :înd for tise Il:îsl
rive yaspropr cr or tile taniif.;îciurisig bîî..iite.s of tlic W.
A. Jolinson Electrie Cotiiîîsy. Mur. Ttonipsoit w.is %I%.o osa the
st.iff cf lite 11ail Coutitsy. azuinlter itti entire smn:getîtent of
lte Rclhtncc Electric fg Ccntps.ny. ?aIr. J. Norittatt Smitit
wns rmer-î> superintendent of tite 11t11 Cotpat. .- d for lite

patsI ive ycatrs. en *ec for tise IV. A1. Joiittot 1icctric Contîty.
lthe ttiited 1.ltecie Cotmpany svill hanve a, capitail %teck of

St,o,tioo. or %vitici Stco,oo i% ritti> lxii in, :aid 53ýo.ooo 1reas-
tir; stock. Tue comn>n ilal titnifatLitire a %er) coittite lisse
of apaauincluciing autoniatic are dyntanos idt univcrsa.l.arc
Iatts of etteliseti nnti opeti typtes, direct drivcn :tnd belicti direct
curreitt stitliiol:tr tiiattsatiittors, hipolair ntotora atn dy-
n.iîncna. îinuîcior tltersi.ator% <htinvîn initercit regulation) for
ligliiingnti long dlistantce power traLitîstission Uv 1pol-vplstse cîtr-
retits, iîttitction totors. etc. To itese otiet fine% %vil, bc aiddced
nat iterctofore ttttufatcittred Il) tite re%pectsive ottatesii Ilte

ccn.aidtin.The Torofilo 1-lctrik Moikor Comntpanv It%' e clotte
-t large Ci.tdîain busjîte.s ait iiolar dircLl t urrett itoof Cilit

''le '.aritî, agtI-f1r1c of titilla comtp iîtîes %%îl bc iiaitîttcd 
ageitii.. %vil] ho -tiiointedti hr cicr iie .i. siiv t., to regpre.

,entled. Mils flic' cili.'.geJfd i,. for dointg bîtsînes.. flitc coint.
îi:lgy %% iii bc t t 1to0%.,01 st' <.tcr for .îll olls. cf letrîcal
î<cik.

A ttt:îît:tger i%. wwited for flic St. Tti6%titN. Street 1R:îlw:it. At p.
lilie.ititin%.art' si. bc itii - I lite M~.,~t Mr. J. il. Stîli.

Tii îV.aî 1lus :it., le. , %)ftCot1.it..o IlC.tr Ruer. ..
hxw.' de< idtiît b ectentî itler s seutl to DiatiUv ,ht.h %%Il'..%tl iece.-

sitte. aîtcrcea.î1î.t îpît.l
~hs...Il.sî h,,ti: l."~.f îl,îîc L ève j;isîissie a1 itew

ct.lgî let ritl;ll s o f uIl sîîî'Cî;tl tachîtilles wvitcisilthev
nit-o.*iLî,iitrc. tid lor %nic !ti tlie. ire %oie ngeitis î.in tili

lieter. ai.- Nl00t'e stiti puintp. tit.-Mrs '.îl'.e ret-ýVig tin-
deltr ttlul tlle 'Ntrcillerg g.'<crftir.

SPARKS.
ikessrs. llrown & hoggs, ntanttfatelurers, tif I laîtilton Ot.,

bave decid tice1 operate titeir factory by eteettic Ilcwa±r, nsud a-rie
iglttiiig at 30-11.1t. two lititase ' S. K. C. "iittr. IPowcr for Ile
saisie avili lie fîtisilcd by Ilte Catttraet Pouer Colitaty.

The liralttforci G.ts Cotîat of Ilmraitfori. Ont1., lins a1 bill b-
j fort! lite Ottrio l.egisiltre provitiing for ait iicreaise of capital

%teck to S2oo,ooo. It ias utîderstoid thmt the ccttt.aiy litve in
viciev ait aittagigttttott %vitlt Cite of fle locail eiccîrie ligit coit

rThe Catt:;ttli.a De)e'lCpttet Contpaîîv, of %ictori.t. 13. C., liave
buen bu;liiig.a sieataer on L.ake lienneti Yuîkont Territory, aitid
exprei t 80 ie il re:îdy for ils triail trip by Altril it. The lio:t
is liglitteci t htrotîgiètiut )>y clect riîyt thle pItitt ieiitg ftritiseti lty
lite Royal 1Elecît ic Contny, of Monttreal, lait consistiig or Cite
et thîcir C. W. uittitioliar ilytatinos. direct conticteti tona hori-
zotta ideatl etigitte, itis itakitg a very coîîîîtc atnd coinpiete

Thie Wiîtti 1tieg Street Ra%.ilwaty CCîlittîy have becti sîtpplying
lite electric liglit sudttitoiorservices frtît fle saute %vires, but finali-
iigt itlea I.t aptc i idequu.îte, sîiliouutin t aite&[ &atteniiton of làittg-

iitg tîte %y-,tettt ait substittuting siav ittotors, 1jtiacitg tite witole
service iti a ittore.-satisfaictory conitiont. ige cosî of sitw niCtors

was giveti as followvs :.' zit .p. itotor, $30 ;2 iî.ît$ ; -, 11.1t.
S42.50; .; 1t.1. i5a làh.p. $60 .G lt.p. $-, a -, it.p. s8co. 12 11.p.

$100. Tlteir cuiottters, iîowever, liave ftot takeit kindiv tai lite
nt<~<sl iul ai a reeit ittcetiîtg pzasseci a resolutiolnagatiist uly

citutge beiitg ade.
Tite Metropolitaîtal'v> Ctittp)ttty- s0l ereet a1 supplentent-

ary Ipower itouse a:l Vork Milîs ta assist lise geieration tîtlie

large s.Ittist I ondis Laike. coitccrning fle imtprovctttctts nte
lteing salade b) tise compiv, flite ca:tsulittg ettgitteer. à1îr. W. T.
jennitgs, satys "Consid erable addi tions tare bcisig stlade t0 flte
tolling stock. Alitougli fite company lbas lite riglit to use ste.1m,
il ivill depenti etmrely lapon clectest, powver. lThe d n.-ittos, te
gitatr>, auit ite rest of flie machtinery- ivi;i le c s-ca. in evezy

1).articttlair. A %Ipeciail class cf istavily equtptcc ftcigit cars sell
bc xveti, suitabile fl only for cairrviitg very foiieai ondis
thteitelees, but tîlço for dirasving othter loatis. If bui;siess %vat-

ratnis i.. ai electric locomotive of ortitodox type seUl be litrclîased.
Tîtese locttotives aire of lite imii-~etitlots :terni, :are

capabntle of tirawistg imtmentse lond%, anti segit frott zlt :.;
ton%. rlic. passý;elger cairs seull bc cf lite lesnd best descrip-
tion, -nid of lite ý,i le mtost sîsît.ble fotr tlle Itustttess of lite 'ietro-
lxilitatn l'va. lie ittentionit 1 iittk flic roatnd rt-la.
tlî0181oîitt for ltntit1 passýeitgcr anti freigîti ittisites'. Il t..fisi

Ille tii t iutî î %vilt flic Granud Trttk Ralea i cvtr
ket or .Airora knt illa lite C.în.atia.n l'aictri 1Railseaty ai North
Torontto seUll bc mâtde, but titi%. seul depeitt îtpon lite Itrob.ibie te.-

PERSONAL.
.%r. Gea. Whtite ]Fras-er. of Toronto, ists licen tlpociited Rt>

Ille l):t.îio i ositteit 1 utr% r% tlte itouiittrv Ibctsvecn Brit-
iNs Coliihitttia ait :ie la"tkct dastrici.

?.\ e . Moi'nt nu iiti tt< '.eI.c i i antfcltîirer of
engaites .ttî ttorlers ilt Il'liattttn, (lied in 118.1t eilv ltl ntolth.
Soît ea1 aiules.t îs'u.îc <silt Mdr. J. Il. kilîe.

.Nit. j. C. >lLi.it. 'io rect-itll clasjtoet tif hts ilterest agi
lite Torenîo IEh1Ie. sric Metor Coatpanv.y us reporîcl a.% lltviîgt de.

c int 10 ng.ige fît flic ti.îtt.tîr f gacît-ataatsfor

Victor Turbines
OPERATING DYNAMOS

Tit:ît ilicre ère affaire Victor Turbines in use suîpplving power for
clectrie generators th.tan any oiler, is due Io flic rnny points or

stipcrictritv posscssed by thiq Turbinc.

FEATURES WORTH REMEMBERING
Iif/l Sjwccl, Close Ràey tli t ion, Great Capacityj.

Il igh .Eficien<y, 1>er-fect Ciiiimler Gale. Sta<ù M1otion.
RECENT PLAN~TS INSTALLED: -. Itiine R.-piîs Ilv- EIectrie Il.i e. l'otver Co.. I)ti.tcville. N.;. Ilonk- Fait%'qwer

dratîlte & t.tn<l Ci,.. Mtltnirc.ii. Qur.. 1z)t :,oo .l.: iab an. Co.. Etlesiville. \.V.-. I ludisn Rxivcr mitver »rran!,ni..sion Co.,
faci:tttrisg C'o.. 'tical u.. l h.p., wc,<î Xootcnny ÇXh:i.saic .; C.ta.racti lotwer Co., liatmiltn, Ont.

CORRESPONDENCE SOLICITED.

The StiIweil,=Biercc & Smith=VaiIc Co. J)YOY OHIO,

Feir our frcc book entittcd IlClin I Become An Electrical Engineer ?" Ilddress

The Eleetrical Engineer Institute of Correspondence Instruction
(ÇCcmoued îindr the îuicts o<»Ttit ELu-TxsxL.:sAt

UKI<Ma .4.. S=Ausci, r-. IL. <eea £asge.:o LIBERTY STREET, NEW YORK, U.S.A

4NIarcli, 1899



Mard, 199 AYADIAIY EILIPCT1îlGAhk IYBWS

CANADIAN GENERAL ELECTRIE CO'Y
(LIMITED)

I-tead Offices: TO[<ONTO, ONT.

MONTREAL, P.Q. HIALIFAX, N.S.
VANCOUVER, 1B.C. ROSSLAND, 1.C.

\VINNIPEG, MAN.

WORKS:

PETERBORO', ONT.

The Greatest Electrical Railway Stations in the
World are equipped with our type

of apparatus.

ONF.0Fi TUVE So0' EILI.OATT CAN.flIA*% C1iNFRA1. El.EcTRIC IlrFr.r CONNFCTFI> tEIw..Nrt~sr. T CAlW, \Mi',V N

Our Beit-Driven or Direct Connected

RÂILWAY GENERATORS
Embody Every Element Necessary to Perfect Operation.

ELEOTRIC RAILWAY MOTORS CAR CONTROLIERS
CENERAL RAILWAY SUPPLIES +SWITGH BOARDS

COFRE8FONDENCE 80LOITED
Pl aso mention tho CANADIAN ELECTRICAL NEWS when corre8pondinirwith Advortisers
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TRADE NOTES.
ailr. Il. 1). S) agitit!%e, oi. st. C.tlia.riiie... lias% reeîtily qiîtatied one

cli Ilie Royal Etectrîic Cotiliy) . ligli, fous IîOle. direct erreîît

Tise C.îîî.îdliaiî ( eîîer.i 1-1- lait, LiiaIv : e received ai order
fronît UIle oî<tî Stret .îla c. for tell G. E. t ,ooü Iwo-
:8108 or elipiet%

le Caiaidiami 0-eieral V-Ietil rie Colivlîa Iîy ave j îi% reeeiv-ed :iî
sarder froi UIl tiie. i f Nii Itrîiitiwiek for adirect eîîrr.,ît
liglitiig gliteratoi tudî initisr.

TIige %,Icillier%(its Slite Csiîîiv.of i Iaiin, are iîistallisig iii
thliir woî k% ont- cf ailie Rota I Hectric Coiitp.i o> s 50 s. p. -S. K.
C. - Iwo ibli;te inmcors. Tîmîsi i% go refflace tlicir ibre%eilt %teal
planit.

A. WiX. llîîtîîri, tif L'icn. is futing &ait lais Nteaniîer wiffi elec.
t rie;ity. Theî garder foir :& i2 '-: k.tv. geiîerat or lial beeii plaîeti

wit hi Ille otiEleci rie coip:i îy. a ii ký 80 be iiist:îllet .1t
onice.

*I.ie 'Moliteat Coîtot c., of va1lîevÇield, Que.. litwe jtlsî pt1aeed
anr ortier wiîî aise C:î:daîGie:IElceiric Ci ni). y for tirce
:iditiîiî:il ÎlIidiiutoi IliOtOlrs of si) h1îP, 50 11.11. -and 7; 11.1). re-

he Eag le kîdît sîîg filli% tif filuil toi. Ofit.. are îîow~ operat :ng
îh&tr ~ ~ ~ ~ ~ b cl~oi' Iioî.îîtIv ectri.tiy. 'Iliîy lhave inta.IIll

otie tif Ille IRo>:îl 1hiccirie Co4%1iî~ 11 .1. - S. K.C. t wc
Ils;u'.u iziotor%. auJt liate faîîîid aile rt:siilî very at sitryhIe

powter liaig ver' Ntacady :icd tige itî:iiiiitsîi:i at teti on reequit cd.

TePort l>ecrry Eleti glit .\- Ploter Co. hlave givenIllei
Royal 1EIecîtrc Ctîaiii).iy an curder for onîe or iliit 2h k.w. four
pole exciter-4 go replaee site excitera:t 1îroetitî inst:ulled Iliere.

'l'lie I lawllorîî woollen uililsa cf Carletoit Place, Ontario, are
iiiereasîuig Viilictandeseent ligiîtiitg lîlatît. and lgave fflaed ail
oider for a zoo lighît machine %villa tue Royal Electrie Comipanîy

'fl'le Royal Elevtrie Coluupanvlý of liontreal hIl.Ie juit coiîleted
tIlie int.illatmii tif a i co li.i .KC.sieirci mitri iii
lte I rou t.Mak quue ai Rosslaud * l. C., to Illraetlie liîslig
Ilnadîlisery and air colilîrcssors.

l'ie 1Eehilîse Wlsiitetear Cosiilîaîîy of' Toronîto hiave becît cliang-
ilug tleir miveiîcjoîer antd itiîre.Jng ilhîir faclory. Tiîey havte
îliacel ilieir order %%,agit aile Royal EVictrie Coisîîpauîy for oite of
îliei- go k.w. four lioio 5 voltinmotors.

Thie Plillîtai Mfg. Co., of Pari', Onit.. Ilave liîîrehiased a io
liglit direct etirreili geiieralor fronit aile Canadiait Geîîeral Elecîrie
Coîtîpaîîiv for aile ohilîs f liglitiîîg giîir iiew faciory ai Paris.
T~ie colO raet iîîeluidets Ille wiriuig installation &îS tîcI .

Tite Kt)oteiiîav Stanîdard l>îblisliiiig Coniî:îy, of Rosland, le.
C. ire li;.vlîiîg Illaeul in tîteir liruiîtitîg Iiouse otîe or the Royal
El"Ieîrie Ccîîî1,a,îv's Il S.K.C.- inîduction silotor., Io oîîer:îe tlieir
lîrilitiug thes e Ui loîer beiîig fîîrgiisled froua th8e Kootency
lonîg di:iuîee ligie.

Mesrs.l.arvsons, & Co. of Hlamîilton. pork pacecrs. are
chagin frntteati n e crct fo piower. and have placea -tu

oarder %villa aile Roy'al 1Eectrie Collipaliv for a Io li.jî. twvo lîase
S. K.C. -inuictionî inotor. rîîey are also fighiig ilîcir fiîetory

t irt)igllgliit lîy elect rîerny.

BARBER'S CANADIAN TURBINE
As 4a ICLECTRICAL DlRIVER as ziving thec Very

Seat Satisfaction.

WCart ... nfn n- c.,,t t..sriu 1 %sata

stai. ta iata, tdaN sit il.I cî . 1-ai .1ad) ltta

C. BARBER - Meaford. Ont.

SELUVdG AGENTS:
ROGERS ELECTRIC CO.

SfLtlao&tioei Witedl
Situation scinîcil la)- Enr~gicar taiil 12 yclr xi-cii.

larme fau8,ng cctiice. Iuricî8Ikc.I sobt,< liait te

fezuacd 'slcrc lac ai act aai 'aia1 to Jynianitn letuc «
1--,, la:d 1io yezam cxlerience as engtmnecr in ccti

1 ,00010.

FPOR SALIIIE

ie 7 1 i ai of f97 IiC lauir a Ar à is ~ilt lci

nmtSc i , s»n.uinfacture . 8.nglit, jutent No.
se, aile, il Ad.Irc,,. ltu1iil & Co.. Coaqpazy llromot-
cm~ 91 Ilirl 1 Iltirn. L.ondon. E.8rl caticaddrsi.
tVarlaickuec. londeso.

ELECTRIC REPAIR & CONTRACTING CO.
Refll these and aill olher %ystens.e " Write for Prices ..

GEORGE E. NATrHEWS, Manager,
4t621 Lagauchettere St., - ONTREAL

t1int iliL STORAGE BATTERY s-avcs vota
16 percent. of coî tif opcr:îhing an EletricDO YOU KNOW liltl.ii. ....

The Croftan Storage Battery Companiy
eau*îî~i> ~u ~tI Iuîîrîs o ay dsied ap T ic~ hir STORAGE BATTEIRIES

-ire 1.iglis Elfiicilaiid Clicalî. Oflie and %Works:
22 Shespard Street. - TORONTO. ONT.

wrte UJs E %or iFnrices.

SW1ITHS, DYNAMOS AND MOTIRS, RUTOMATI MOTO STARTERS
and ali Electrical Devices and Repairs

T. & H. ELECTRJC GO.
2.55-7 James St. North, HAMILTON f 114 Bay St., TORONTO

SUTTON..S BOILER -COMPOUNO
PE VENTS

. ~ Blter 1 xplosiosis. 1-oss of Lifi: and Property.

EVERY BOILER SHOULO SE KEPI FREE FRON SCALE ill Canmosiau
P AC lllivcý,SAVES FUEL, TIME AND REPAIS

The Wm. Sutton Compound Co.
.5j9V#ft<~of Toronto, Limited, Consultint Engineems

206 Queen Street East, TORONTO, CANADA

QW&» mention the CANADrbiAN r-LECTRICAL NEWS whon rorrespondlnîg wIUi Advertlsru

CANADIRN BLECTRICAli t4EWS bi.ircli, 1899
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ALEX. BARRIE & CO.

- RflBBER IÎSIJIATEÊ O ELFiýRIG WIRES
and CARI-ES

TeL zo7# * 489 St. PAul Street, MOItTkEIL

Send for our Illustmted Ctalccue and
Ptice List uf

"Unique"
Telephones

For Nain Line and Warehouse Use.

Only Te'ep>.ot.e =ude that dc.es no% get
tut cf IdjusamnLn

Satisfaction Gu2ranteed.
Sold Outright at I-oi Pices.
No Exorbitant Poyalîes.

8oke lnufactura....

JOIiN-STRR, SON & GO., LIMfted.
P.O. BoIx 448 - HALIFAX, N.S.

If you want to .

SELL
ANYTHING

ta the wholesale and retail biard-
ware mnerehants and manurac-
turers

ANYWHERE
In Canada, you- eau reah them
through

TIuE CAMADIAN

HARDWARE AND MElAL MERCHANT
XONqTRIL and TORON~TO

MONET
BAM<.eflCL OfTIt.SCIO~. mOOU~MtUSE AI ,lWALthan aIwaysb~ e~Igbre

STEAM ENCINEERINCbuZiS.I 

umdge. ro Kl e .t I le s kii agnrn fab
RS1-,a ^)uig fiYy 1. P lti, Arebi-«IJy ourna oftrca 

orvnc 
informa 

Etgntstmue à1Ca Patetf Dafnc l lspectn:
lon muid puUc icora Esooik*kreibilng. Shorlband. Entllab Branche$
dac rnediuul for advertce. <'frc.t., fmi. itt.taue t n...to t . A-"

Ditnu for 'Tendere fl.t.. IMI. 43.Ooeasci u aui,
* *9 -L, Ilratul tormp#M4mc &*s

à=. ae 2004 %muae. P. Menti

The Packard Electric Go., Limited

eMAKItRS (11

Lampsaud Transformers'
SOLE AGEN4TS FOR ....

Ssheeffer Rccording Watt Meters

ST. CATHARINIES, ONT.

WAESTON [[6CILR INSTlRUmENT GO.
114-120 Ilfliam Street.

NEWARK, N.J., U.S.A.

VVESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, M1LLIVOLTMETERS,
VOLTAIMMETERS, AMMETERS,
MILLIAMMIETERS, GROUN D DETECTORS AND

CIRCUIT TESTERS,
OHMIMETERS, PORTABLE GALVANOMETERS

Our portable lnstunmens ae rreogrired m. VIE STANDARD ate worMd over.
Vestoli portable Galvanto- Our STATION ANI NETERS and VOLTNMEHTERS arc unsurpasicd in point
meter-for BîidieWotr. ofextrerne accurncy and lowcst consurion cf cnrefly.

An.idvcrlisement.in thec ELECTRICAL NEws brings prompt returns.

JUST IpluBIdIlsillED

Tfi-E

GfýNfiDIMN
HfiND -100K
OF
8BTEfýM
fiND
BLBEGTFRICITY

By
Wiiam
Thompson

In Strong Qoth Binding

o

4k~

T HE preparatory chapters are devoted to aconcise explanation of the foundation prin-
ciples of Mathematics, a knowledge of :which is
absolutely -necessary ta the *study of Electricity
and Engineering. ln the succeeding chapters
the student* is led by graduai stages ta a more
complete acquaintance with -these subjects, -and
is. equippcei with knowiedge ta enable him ta
pursue bis researches ta any further extent.

Price - 50 Cents

THE

C H. MORTIMER PUBLISHING GO.
of TORONTO, L=mted

TORONTO - CANADA

(Sée Table of Contents in Februepy Issue.)

Pisas. mention -the CANADIAN PLKCTRICAL N.WS when oorrs>crclint with Adv*rtlsre

170 Pages
Elustrated

M.marcil, l&» GANADIAri BIIECTRICAU NEWS
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' dCor.FIRE ALARM APPARATUS and MOt4TRBAfL

I TELEGRAPH INSTRUMENTS djhno.:.

ELEOTRICAL SUPPLIES
0F' .&L ~Iz1.

Induction Alternators (No î\oving1% Wircs) Transformers
Watt Meters, Lamp and Ampere Hour Meters

Wiring Supplies, Etc., Etc.

MUNDERLOH
SIL St. Sxilpiqceq St1r4et -

& Co.
WMMOTREA

*AK
A ÀNIE

TORbN TO
22 FRONT k3TREET E-A6T THE J. 0. MCLAREN BELTINC GO., MONTREAL

TilE OTTAWA PORCELAIN & CARDON CO., Limnited.

Carbon for ail kinds of Arc Lamps, including coredP oints and solid carbon for incandescent circuits.

-*AXLS0. .
otor Brushies and Specialties Mn r orceain hisulators. Cleats, Door Knobs,I\1Carbon for Telegrapli, TFelephone S jand ail kinds of Pressed Porcelain for

''anid Electric Lighit Suipplies . .. E lectrical and Hardware Lines.
fLL, 000DS OURRANTEED TO GIVE SfTI8F"GTION

jThe Electrical Construction Co'y
of London, Limnited

LONDON, CANADA

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

>8A!«VFACTL1RERS OF.

7 ELECTR.ICAlv
MACINIRY

A ND

SUPPLIES
liep<urg toa nuy syastern on Short Notice at Rcaona bic Rates

OTTAWA,
ONT..
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