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1. Vint gives the greatebL powver per dianctcr and lins the smallcst preiaeo

wastc effort. haebe - lok ccîtgo
Il Vhose tests bv enmade in th ioloetsicfui, iharcr x

cccding 8o, per cent. at Icss than fuilte 1ag~ vrgn

than So pcr cent. froni haif te full gate. telretwiesaeaigmr

111. That will give you the Iargest return for your expenditure ; in otlier words,
compare the herse power with the price.

iWheel whloh fils the above speciloatlons. It la the

LVICORXIOKE TURBINE
factured by . . . S. MORGAN SMITH CO., York, Pa., U.S.A.
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HAND-BOOK
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ELECTRICJTY
170 Pages-illustrated

In Strong Cloth Blncling

The pratory ehaptcrm are devotcj to a mcs
explanation of th~e foundatiort principles or fmahrnatics,
a Ln.,wedgp~ of wl.ich il Aioluely ellcnfai go tire
tudy of Electriity and Jngrnecring. In thre succeed.

ing cha1.îers tire stud1ent il lir. Iy graduai statcet go a
arvc emplete attitAintAnrce with thclý sut.jvct- and il
equil>.il Smith 1crrwledJe %officiet t £0cale rini Ia
pursut it rescarches to any furtirer extent.

PrIce - 60 cents.

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

Publifhers,
TORONTO - CANADA

"aSI"R EýCrocker Improvod Turbins
la Norigeutal Sattl.sg. witél Quarter Tura Elbeu.

W'hcro the nature of
the location %viIl p)er-
mit its u8e this type
has nany advantages.
It is ver>' suitable for
direct connection to
dynamos, and man>'
are in operation in

~,7 4W this class of service.

Notice how complote and compact thia arrangement is, and hùw casily it
may.bo installed. Can you um anything of thié kind ? Your inquiries wilI
roceive prompt attention.

Water Peterse .amlmi * on Rporte mad.
Catimates seubmltted fer Complot* Irqulpm.,ta.

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

l>leabt, Mention 01C~ ELP.CTRICAr. NFv.S when corresponding wath advertisr%.

WE HAVE SOLD THIS YEAR

34 Engines in 47 Days--or*
one E.ngine every 111 days. Could anything speak

1 ~stronger for the superiority of the ..

WHEELOOK A)I IDEAL STEAM ENGINE8 ANioI TaE MODEL CAS ANO CASOLINE ENCINES
MADE ..

The GOLDIE & McCULLOCH
Send for Catalog.

CO., Limitled, GALT
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PULLEYS, SIIAFTIl-;G. IIANSCR, GV.ARING, FRICTION CI.LTTCII PULLEV.S, ETC., SAFES, VAULTS AND VAL-1.1 1)OO(RS.

obbbbê " Ob ---- ---- ---- ---- ---- ---- ---- ----

Mardi, 1900 GRNADIAt4 ELSECTIVCALI ~4EWS
CANADIAN ELIECTIRICAL NEWSMarch, 1900



SPRAGUE ELEOTRIO 00.
NIEW YOIRK

"GIEENFIELD"p FLEXIBLE MET&iLLIG CGONDL)gT
Approved by aitlIending Arcliitects and Electricsd Engincers.
Clienper than plain uninsulated lrosi Tubes, arnd le-%%lobor in installation, owing

ti absence of Elhows aund Couplings. Slîippcd in -lcngtlhs of zoo reet.
Prices and fuzîl particulars on application.

JACK &ROBERTSON
CANADIAN SALES AGENTS - M N R A

Northey Gao o
SGasoline Engin e

Supplies a snmooth running, continuous, casily-con-
trolled forin of power, essential to the operating of
clecttical mnchincry. It is cxtrcrnely simple in con-
struction aud so easily run finat it requires no attention
for hours at a finie. lfs handiness and convenience

èD~7jj *,, ake it specially useful in the case of Isolatcd Plants,
11447such as that in et gentleman's residence or smaIi town.

. 1 iut for uiWock. 1

Und4 for Iaforsatos.

NORTHEY M ,C 00cy.,"IED-TWT

BOIER KEE 0 TLR PURRIG PI80YSE

JOhN V~CDOGALL alodonlan Iron Works, MONTREfIL, QUE.

PITT8BURC TRANSFORMER
TYPE K

We offer the Central Station Trade a
highi grade thoroughly reliable Trans-

former at prices thiat defy competition.
Write for I nformation.

K. JOHN ]FORMAN
ELECTRICAL SUPPLIES . 6o8 and 61o Craig Street, MONTREAL

rlàqNàqlDlj;N IBIàr=c"r]Rlcj4LI ar=ws March, 8900
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NEW OFFICES 0F THE CANADIAN GENERAL
ELECTRIC COMPANY.

0oing t,' the.pml intrea%îing grto%%li et theit
btà..51e.% thlcitia.ian (.ec.icts EIettri. Ctompln) ia-%t
)C,.tt foulld tlîat Ille a,.,Lonînluidittmn ,it their head of1fit.c,
()j lit 7 l'touît %trect webt, Toronto, liîd become inadc-
qisate feîr theim nvceds. The) conequentIy lensed
the crîtire building, Nos. 14 arnd iti King sýrcet
cat. and had it reiliodelicdi te suit tlitir presenit require.
nients anîd aI-so witlî a view to providing future
acommodation. The :îiterations werc comiplctcd about
tiîe. first of Septenmber iast, at whicli date remlovai tu
te iicw preiiie, wa% comnîcnced.

"l'le newv olfices are conveniently situnted in the mentre

electric lîghlt, powe'r and railway material, and general
supplies, incitiding siboidstation and portable
ilca%uring instr ument,.,, niotors, transfor mers, eLoe
arc lamps, fan moît'rs, lcîio utukiîg and iîcating

appliatno-e., and numerous cuîher maie% n) tif whiLl
are showîî in operation. Titose %iîo arc directly or
indirectly connected w itit the tilectricai indutry %vill iind
a v'isit to titis slîow roon of miucit interet.

The warehoi'se ks aise located uiponi the first flaeor and
includes the second floor aînd basernent, \vith a total
fltlor arca Of about i 7,txxo square fect. A large anld
%veil assorted btock of staple supplies and miaterial is
cnrried. Eacli floor of titis; departnient is connected by
a private %warthouse teleptione systelli.

CAs.NAî.S GENER&L ELECTRIC COMîPANY, TORONrO.-GEiRAL ?.5AEfSOFFICE.

of the business district of the city. The building is a
four storv one, with a total floor space.of over 25,000,

square feet. It is equipped throughout with modern
facilities and, a cornplcteness of detail particuiarly suit-
able for tnabling the company to mneet the growing
demand and l'etter serve the wants ot their customeis
througliout tîte Dominion.

On the ground floor are situated the general manager's
office, board rooni, offices of the executive officiais, and
the geiteral officeN % handsome suite of private offices
hus ails- bren rro%;deJ fe'r the convenience of aut-àf-
tou'r cutoniers, to 'uhe'r the company em~end an

etc.
On the first floor is a nicely arranged show-roomn and

a display of %ample-%, representing a wvide range of

The entire third floor is occupied by the engineering
department, and is laid out in general office, designing,
drafting and testing departments.

Mi of the différent departmcnts and floors are rendered
easy of access by nieans of an electric passenger dle-
vator. Aniong other salient features of the establish-
ment niay be mentioned a local telephone sys.tem with a
central office ini tîte building, thus enabling every
department to, have direct communication with each
other as %%ell ab to outbide points. A long distance
tetephione and telegraph office Ithe %,orpaiiý having its
pri'.ate %%;re to the tvorks at reterhoro' jare asoconven-
acatly lotitted in the gencral ulê.s

We miglit go on indefinitely dealing with the innum-
erable details which go to make up the many v'aiuable
appurtenances and converiiences of thuse offices.

CANADIAN ELECTIRICAL, NEWS %farch. igS
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Mention inight be madie, hotvever, of the tact that nhost
ti~f the building is lighted by C. G. E. 5-anipere direct
current enclosed arc lamps. This systcm, which is
genernlly conccdcd ta be onc of' the best mens of arti-
ficiaI light;ng, is most satisfactory.

For the accompanying vieivs, showving the general
mar.ager's office, general offices andi warchouse, wve are
indeb'.cd ta the Canadian General Elcctric Company.

CENTRAL ONTARIO POWER COMPANY.
A ClIARTER lins been granteti by the Ontario legisia-

titre ta the Central Ontario Power Comnpany, Limiteti,
with a capital of £750.000. The objects of this coni-
pan>' are to develop the Burleigh Falls water powcer, to
carry on the business
of an electric light,
lieat andi polvcr com-
Panty in Peterboro',
Lindsay, andi vicinity;
anti, subject ta pro-
visions af the Street
Railway Act, ta con-
struct an electric rail-
ivay in the town of
Peterboro', village of
Ashburnham anti
townships of Smith
and North Mona-
ghan. The incor-
porators, are : J. A.
Culverttell, manag-
ing oivner of the I3ur-
leigh Falls water
power , Ilonotirable
Rich.ird Hlarcourt;
Lugenc ose engi-
neuf , F. W, Bar-
rett , Di. Edward
Adarns, ail of Tor-
ontoa; Robert James
M cLau glilin, of CAD.ADIîA, GF.SERAL ELI

j.ftlt J afil es

I t J. F. l'cle boiij l.

. ttaIile r iit m.1 irtl.

vular. Pete J. N1Irk.t
Lrclîtt, Per.1%mmd ~p

I.'ithl t! it-tihirt an
na.l t'lmtntri tif frlic

Natint Electîuir g

cago t' file 2uiiid by

-~~~'îKw~~~ ri ~AEit1lW. W. J. Clrk. tif
I ouinilti ae api- 

ctit f n~tiliîgthesv~cmwa~la l>~catgilîon o tlic Oiiioo.i.
Mr.janciiVcrîî%u, if cw tir, w'< L.ehiy ire it ti1tIVcr

forwrdin a clîcîw t trn<nu eilt!îit powecr 0it aity fron
Slae rte, a sbIe tî%tnî.h ~ slMinet Ceîntreî bas Dreni

I'owe s Drect'ry f tIî clcîricilgltin ea jrai hati n Ille

thre motUi. Th suserptio, hric ofThe o lits $4 crier

flicVtîcr ublshig Cîîîaay Wflic builydif S'w Vork,
haIvst lacoyf ap rccnîl putuc a orpin o"Cotina

to rk Itoi%tofal sere afctre s arti niit% apn flic total

Slavt rivrntcio l itn olnso hw an conaiwulias beit

dreaonths The inforaioi Tio price of 5 cets.wr i 4le e
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PLAN 0F ELECTRIC BELL SYSTEM.
MtISItitî. 1ebruary Est, aC>o.

Priit SIR. 'flîinkirz finit sait tif Nour sulbstribers
înay hîave~ tic.îsiqnî Ili tise tîrdilîary el'ecIri lieus14 titi ait
clcctric ligie~ circutit, 1 ctlcîtise sketcit and liereitll
tiller I:Nplanatit'n ol j plan ltitînd to work very satis-
lactoril>.

liv ortiinary electric lic11s, 1 reler to iltose %vlucti are
gecneraiy ctillects.vd with' 2 o1r 3 "11% tif oPet circuit
baltery. 1'hersc iie lieIN woutnd to ciperate, 1 believe,
tin it oit 1).., but sanie are liaI Il counoti %tock,''

aînd it tliveatis okiay ta procure ilent. Assumling, there-

IL j
l'1 a ti k E1 li t Traiit fli i.1 S%.%T I.

it. -..- '

ti

fore, that Ive have a bell having ctîil tvltae resistattce
are tran 4 ti 7 (1hms1, anti that the factoir> mianager,
ltaviaîg liad t rouble wvitlî batteries rîtnnitîg down, anJ
wiîiî sitnaii boys amoîîg the help Il motnkeving" wvith
staîine, ut-c ut-h instail mis fier sketclh Irtni the clectric lighit
circuit, D.C.

Expi.înation : Vc uise p, t-oit larnps sinîpiy so ilînt if
there ks a bad grotint! one of the lamps ut-lit re.zeive flic
futi voltage and hurti ont, tiltî opeuîing the unie. The
shunt tamp rnust lie the standard voltage of fthc circuit,
iii titis case i to. The uînly thing requiring any expert.
nient is titis shunt lifa; possibly an 8 or io c.p. n>'
lie fotint! ta act better than 16 c.p. The shunt Ianîp is
connected 10 the pivot supporting the armature and to
the pilar supporting contact screwv back of armature,
the object tif this shunt larnp being to act as a condenser
ant! alisorb the spark which woauld oatherwise ruin the
platinuti contacts in tine.

The switchi (or button) being doubie-polcd, the nmain
part af the circuit is open unless just lit sucli tinie as
fle bell ks in oiperation. If more than one bell is desiret!
ta bce rung, culttltcevire at points sliawn x x and con-
titille the circuit, using beils contîected for single stroke.
Thes: ,S s beas witi, of course, uibratc aisoa in unisian
with lte stroke of the vibrating bell wii contrais them.

No tiew principie ks involved here, but 1 arn not aware
that it hins been uised thus, althougi 1 have seen belis
rting by being put in series wittt onc 16 c.p. tamp (on
one %vire), said iamp being of the standard voltage af
the circuit. It is apparent in titis style titat the spark-
ing of contacts lias flot been provided for, neither his
an>' provision been miade against a ' grotind,' as is done
in method here shown.

Trusting thc aliove n>' b i aiuse to sanie reader, and
if acceptable I nia>' give v'ou inter att arrangement of
nlternating current used with suicces;s.

Vours truily,

N. 13. - Use porcelain insulators and No. 14 eicctric
liglit %vire foir instalting.

Tuecsi-p'iraiat a Oîattt.Ont.. t'sire'. ît'ntlcr% bv Martît

HO1W 1TO CUT A BHLT HOLZ.
Cos-rre.I.in&nent lmt. til, nt-mî- ,îc« I Ili ier Il.%% t' teV iltî0liîg Iloiv t.'

final liait j-' îîfî.'rî tm il aiî boi lheu nI'u a Iloor. Fig. i %iiW- t't

lut in tl, %%In't, li% l f a or it - A .A relire'elit ilit' tîto

1lIift% 'i,'' il l draw tii, ligie, %%it i Ililîliii.iii Il .tt .thij n r
11t0 11011 110il0. alli,îng il lu dot tIlt' finor. wlivre %%e, %i..ml fini, a

lnît' fer th l it' nlIg 1t' go %Nraîi> Wtiw l n t tlt' Il illuîîtîl')

t,î r... *ng <'r of' t fi i%~ nd îiill' tht' loti tr ilu le '. . l'lt-s fls

ac-itr llra. ' 1.1ce «Itt lii ,î..nr silo face' ti Illte ltîWtr ;îîilt% . %%lut .%

1hîiîIiiai tach fltti il a4ns. N Iw tîli nit Ile J'grt- ut Ill mi

luitille)% r.'firetl t- i< o tt'%iit e I lle di%t îî' i t't b t't'l th lt',oiîts if
thei tîti eîîîîîl nl, nu l liie i .t ket E. \V' ilieu nîeà'îrt %l-.

twevt't liiste% C. C ri-f'rt'it-tiiig si'tte tt:rnir eit%iiafi. liv redut -
lui; îht'st lto, nîe.asîîre-nie nîi uartt'rs tif ui iitî'h ut.v (raid t'ill-
gret. of thte tît''t' D, ît.iii %iînnait ili Fig. 2. Set tt'igte t"ew lo

t liki titgar-e. Ilacoî il ton Ilie flltîr whvtre Ille finite ii ti l'O cii, andl

re%î il cin a% it~1 . place a %traiglltt'ge titi Ie face tif hIe putlt'
ýtIi.îwmng tille t-etl tf il ta, rt'ît titi tit' iliir ; liritig it iti tilt, %allte

fliit a% tiuir Ileuti anti It liavt tige~ centt'r tif tilge fale.

The' oc Coril'uîing Iu' lleî 11«11 owf ini l1g. 13 . :i AI -v

îîaiit i-t a saais villa a %allait atiger, a plutrntb à d ligie, .1 %a.tv
lient-it and nit-a%uintg talle. Let lait pllutibi dilt frem Ilte facre
c<î stte upietr puîlI-y, tti tigt' floor, bore a hiol' andt t.i 5  liilbI
finte Ilîrotîgli mit- il ivili %wing t'Iear fatitIll tit ipper I)iîllesy. 'l'
tire ' lie di..t.îîîit fro ei tntt'r tif ttop pitille> ta flotir, thiclt i4 slto%% ît

aistet skiktîtlî a-t filie A. Viîen inea'iîirt' frot %calsier tif top litlle'
tl igiue Ci' r uniîiig tlirtîii; celietr tif bottti ltUlle-. Fiiîaiiy, gtraa-

tirte tigt' tdist antet frein I)iiiiil lisse te fatct tir î.îît.r litlhft', wfîitfî
nitastrtiiittforails Illte C. Nîtiiiily A b% C. .itid thivide tIlie littid&ct

1'..Ii* tiî'hî îihi ie eletigti %if* 1) i-%,ir tanî 1ile, dt'aanct' A i-' S
ft-tst tivit elite 1; i féest'. anJ Jtîitt' C ztî iîilt"t ien-t X tiîtlt-s

lanice frouil illitinli ligie ttî ed'tiof bI'-t 11t010. ý%ftV.1It't 81111't lit.
miadet fer bl't atnd licitîg. If Itlfe twtt litîil-ys art' of tllit %allte Si/t'

tthe -second bli fiotle wtill go ilirtiýigili ' floor I a1 tls rtt e it
ttifr'.t bl'~t tille. cajoil tel ti.? Jiainttr tif Ie ~lalle. If ste liait.

k'>-. are et tfiffereiît sIFC!t, the dia-.tantc ttill fît alitat t'tîîal tti tlt-
%%%Ili tif ilt diaunL'îer% divided liv j. lore %lisait fioites anJ '-irettfî
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C'r'rî~u; FIotîR I Iau~s 1-oit ttt:trs.

Ille plunîib fine laver puulvy face',, to ,.ee if nii!.tîtreinents. are car-
rect , :îid fltii saut- in tuficliever Jirecti Ilte fiole-s mîls, go ttî

gkie tlle tvcit jîlenty of rotni.

rThe Caiiida Atlanitic R.lwa3- Ceî. Isave iiaugîurated a1 syteni
of eietrical clocks at termntal pîoints tit iiei- fine. The clocks
are rmoi by storage batteries, and do aloi reqilire %vindiitg. Tiuîte

N salien froni thi tail ahong tlle lige a: 11 o'lozk a. ni. eacft
day.

The expierts appointed ta examinie tlle applicants for tll' poitioni
of engincer %ifthue new% municipal building iri Toronto liîa'e re-
jîoried that in tiieir tiiittil noue oi th'uî arca,-fîed flic tit-ee'.sary
standard, and il bas becti recomniended liat tlle cotîncil zagaiti
aduortise for ap 1ilicaîît.t for the position. Tfge saiary i% toi be
sI.2ýjm: per V Car.

Martit. [mou
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ELECTRIC LIGHTING AND POWER PLANT,
VICTORIA HOSPITAL, LONDON, ONT.

0q.- oif the tnot ,ntîdern anti efficient ctjuifiptcit- ini-
%tallctl during l.îst year %Vas iliat tif lte Victoria
jubikcc ltit.~hl a-t London, Ontario. .1 rigidi~ei
lication was prepareti by the Gilbert WVilkes Enginver-
ing Coiany, of Detroit, under wlîose %upervision fle
wtirk was instalied and testcd.

The plant, consisting of two direct ccrnnected engines
andi gelleraItIrý ti 041 h.p andi 32 k. w- oapcitY resPect-
ively, were to lie of moiscless ceperation, to have a
regutation within a twtî per cent. limite ant ia capalili.
il), of boiuîg tivcr.itadedl ttwetty-ive per ctuit. for
%everal hours witlîout injuri. The contract wvas
%ectired liy the Electrical Constructioin Company, of
London, LiieJ, wlîo have instalicti the elntiro plant
iwithotî anl objection being raiseti, andi it lias heem iii
use now about five monthls, giving tc very best of
Satisfaction.

lieing a duplicale plant, it bas been customary for the

over-It'bati andti tn..-liltî tef fui t ltîii, no ildjusnÎent tir the
"'rttslec' being tces*îary, no'- wasi ativ speci.îI.,tntu
wlî.tever requireti.

'ri--! enigines, supplicti liv E. I.ennartl & Sns, a
orf Low,'on, are ofi îh&ur I'cerle%Ni %dil.tlilillg lv, illtid
are Itîbricateti autoim:îticîlly in ail Paîrts witlnut atten-
lion. Retnown engine oit ks u%ed for ail licaringsi, and
Cait'lo Renowil for flte cylinder.

The eLluipullent is cecrically cî'nIroll'd h lim îans tif
a lîcautiluil pinkc Tennesc niarlile switcltboarJ, proviti-
ed vith w~e%îomî instrunments, tell liglht circuit switclhcs,
ive ilokîir circuit swvitcllws, main %tWitclivs, piltît liglîts,

grtiund detectors anti rioe%ti-tQ5 making a very conm.
pact ant il iirrantgeti board.

The plant also fusriishe.i power for two dirct con-.
necteti clevator eqtipsiet's- iuista'ied by Malr. .f1
loch & Co., tif London, the vetctric nitors and ti o-
trollers of which were furnishiet hy the Electrical Con.
struction Comîpany, oif London, Ltd., wilti.l%ti installeti
two motors direct belted lu fans, wiclî are use t o

1

ECTIiIC LiGisTiNr. AND POls.le PLNT, VICTOiRIA HOtSPITAiL, LONDONti, ONT.

engineer in charge to run each unit for twenty-four
hours, as light and power are requireti continuously
throughiout the building. However, beginning witil
Saturday, 17th February, one of the geuierating sets
wvas started on a seven day continuous (night anti day)
run, nt the end oi which hemperatures werc taken,
showving the following remarkably lowv temperature risc
of the different parts above the surrounding atmos-
phere:

Commutator, i C centigrade.
Armature core, 17' centigrade.
Crank pin journal, 17* centigrade.
Lot' bearing of engine, 13' centigrade.
Riglit bearing of engine, i i centigrade.
Oul of engine, 16* centigrade.
Field couls of dynamo, 9' centigrade.

Considering that a 'imit is allowed in general engi-
neering practice Of 40* and sometimes So* centigrade,
the above figures are exceptionally satisfactory. During
the week the tond had varied between ici per cent.

exhaust air from the enlire building. In ail, the
Victoria hospital is deservedly proud of its plant, which
is entirely of London mantifacture.

*THE GHNERAL DHMAND FOR EDUCATION.
America li, beconie the work%hop of the wodid. Immiense rc-

sources and ccosiomie niethod% of manufacture crnable lier t, corn-
pete ?,iicce%-fully w3îlî ail ether ninnufîcitering cotintith'q in thvir
own nmarket-;, andi des ing the iicxt few vears the exiati>Ion of lier
trade wiIl become the t.itk qA the worldi.

The great ipettw rccaîuiy given to ail Iechlnical tradc.i and
professionsi by tiie announcenment of a new era of commcil piro...
pcs-ily, fins forcit1y brotiglt to the attecntion tif iiue gî,îbUc ulacgre.41
value of teclînical eduvation, airquireti %iniiIiitaneots-Jy withi prac.
tical experience. The gradu.ite of line ordinary teclînicat univer.
%ity i's obligeti to accept a mntir po4c ion iii hi% ioc<n andi
trust to lus education for rapiti advanceinent. But the ; ..biitiou.i
tuechanic can make inu:îediatca:pîulie.ition of bei% ttechnic. i1ot.
letige and securc, in thc shorlcet 1îos%,ble tinte, aI icr nv oii

The' varions engineering colgsacoîuto but . e. Nighit
bchools arc oniy fouid in 'lie larger cùics. Tiic Jaîernaliona
syst emn of inst ruction by co c r..îîondt.nec foîuy int'ets tute rcquire.
menis of ninely-Çîve lier cent. of the' people, by %tippiving the' edu.
cation for wiîich eniployers are wiliing Io pav, andi pay weil.
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O''i.%t-'sN TIuS TIE1TII OP SERR IOtTIt BW

THE C. H. MORTIMER PUBISHING CO'Y
of Tornto, Lirnited,

O FC':CONFEDERATION LtF 13 B il.1ING,
c,.rnicr V.n 1.s; and Rkihmonsd Strects.

Ni.W VR 1.1tliSSRNP BUILDING, MIONTRFEAL.
IktTelcphone 27»9

ire,. h 55. * 'l, .,f liulscas,m. >4. t.sr lisait the 28th day of the mont immediatct
j.t.s ,Iatc .4 -f iuc %, laîcca in. àdcriwsmct wili bc madie whenet cresrd
.il l_,1 ~.sut, tie adtcts.r. b'ut tu inurt~e r im ustssttsancc Msith tihe istructions

. -f I, Ic's'_t. rnlueitî fý.r .i.asc should icacb the oflice as Carly ai tile i6th day

etUit.qcl> l'i N8.
11, i. 8 Y-r 1 3.IAL Nii wi let =a&W tc stibiabera s ite D)ominion. or the

%wu. . I..s-t l. i.- ter. a-er.um. u-. çen!t fur six months. Theie if
lu,..,ui-J. lL.t e remistted l'y 7urirn.l-. regiuitcdý tetter. or postal order

!ýX% 0.5 'c .. i M-nttsrwr d'cÂe nue scisi .jcqu"c -xn local batiks unkia 15
cgt.. .Lc.t(.r-1. .,f.(.ut. NIftnncy $ent Rnlnct.nrgn cdsi ettcmri wtt Le ai

It..,~1 ulji.-.tt.lb rfu.m çi'c e untrîei emnbeaced in tihe Geteeai Pontai
t't5t.gSÇ5.(15Stu IulscficstotsarceSol-at)lteinadi'ance. Thse icipe wiiI Lie

dwîss. seî5.zcas.e.fmmpi cti .. tptae I.y tis subscaier, but
% licie Y-,, utise tasdinc cxlimi. asI le %onsissued unii instrusctions to dIW
,.Y,tnue art tvg.-eis and. ati arrestralscs l4.

Sx mxnIVr 1e.aLae tic mailing addreis Changes! a. otite. as detired. WIsen~ .].r.gc.al«as» tie tiseolda i%, %les sî ie new addtti&
The Po!,!se shoot.!1 Le .tsiiedusd tihe (allure ûf&%àILs.ribcrs torerei. tiseir paper

C. .re%1sndc'sse i.siatc. .s kai tcpica legiti=steiy c.>nsing wùhtinîbeicepe osf
tLs. j .urral

Thse - Cansdlan% Ettetrical !ew - bsat been appolnted 'the ocdu paper
of file anadfatt Eltctui cal Atiociation.

CANADIAN ELECTRICAL ASSOCIATION.

OFFICIERS:
'A Dl .%N. (;c ral uevsedn Ottawa Eecitsc CO.. Ottawa.

1 F CARY<. ldarulz r liakad iJectric C,,. St. Catismints, Ont.

4""t. CIC'Pt.IIt. T{.yal Eicot'ic Comspany, MsontrentL

t il. MORT1M IR. sXCTXSttAt Naw%. Toronto.
L-xrmzvysila C..is,.ia:K

i 1 WR1ltIT. id.grTrriEeej s~IÀb Comspany. Toronto.
Ie.ilN t ARROI . -ssene F. Plaip lJectecai Woeki, Mossîrcal.

s s'lsNtiltt.MN. iss
1 

ti;cst.ca tn~.ciisesDe mesntcs. Ottawa.

s.i, sit.F iiAC. .N W TctegrupbsCo.. Htamilton, Ont
1' R ;TRFJ.T. Oitassa V.Etik C'.. Ottawa. Ont.

IA, .~.1 IR RS,itel4.,.Lc t.it aid Etet Lgcls Cec.. SistcSoke, Que.
%%il W'. 1*tri s EIteii. & Operasiinr C«.. Ilrnier.l. Onst.

tx. F RFidi't)R. bManàgr Elrcstsî Lie?,: C... Lindsay. Ont.
W Il îWI. aaesRs tdi ospsy b.tra

M .\RITI E ELECTR ICA I. ASSOCIATION.
t'rcs~e s.I A tt'NTESSXian liaiftxxEtec. Tramnway C. Hfalifax. N_ S.

'.~ '..st'. 'R COL.PMT. Caï .,stn
sc.rsat isasue.. T .~CI-1.N.llalitax Tramsway C

O'TARIO ASSOCIATION 0F STATIQNARY'

4. GINEERS

Ne.r.. I s. t'IN. uîon(, e.Trsgt

l.iitZ.i'~~~i.N W o h. LM'Ins. A. F.. F.lkins. J. G .lin. F

rXi-mt eîae.ais.es i! tbc (.srnitsed l-n ai;.Iscaticor se an

CANDIXNASSOCIATI ON OF STATIONA RY
I:NGIN'IERs.

F i't R C I'F TTtsiGEW. Ilasilts<,. Ont.
èp,ý 1 q, .151ý 'RNg.t.gesce. Oit
'. M .' WICI.I .. 'm. Onl.

Cae HA. \V1sSELL. To"wt. Ont
t -.. ~. . W BerCiLsE. ltlint. ibm
Is'-t Krui,4. WILLIAM. IIEAR. Tizisdcm. Ont

A MEETING of the Executive Committee
Thse Canadian Ilec- .shedtOtav rcntywnai

tslca. AsmoaatlOtawon.nty iln i
prelimiinutry arrange tent-, wete made

for flie AnnuaîI Convention. The dates selected arc the
27ti1, 28t1) nnd 2t)th of junle. Thc headquarters during
the Convention wilI be ut the Russel liotise, where the
meetings of the Exectitive and of the Association wilt
take place. A number of suggestions w.ere received
from members relative to subjects for papers, aînd a
conimittee w.as appointed to make a selection oU stb-
jects and authors. A strong commnittee wavs appointed
to mukle the necessary local arrangements, and it is
certain, ini view of the success w.hich attended the
Convention previotisly hield in Ottawa, that the ap-
proaching meeting will be one of the best in the history
of the Association.

Tite Discovery ci Coin. Ttoe article in our last issue referring to
moscial Incandescent the invention of incandescent light-

Llghbing. ing has awakened. considlerable ii'sterest.
The statement w.as omitted from tbis article that M1r.
Edison's first incandescent lamp patent, No. 214616,
w.as issued April 22nd, 1879, and that the basic patent
on high resistance filament w.as issued MaY 4th, 188o.
MIr. Edison filed hîs first application for a patent on a
paper carbon filament December i il 1879. The patent
of April in that ycar w.as really a thermiostatic regulator
for each lamp. The Ottawa journal, in referring to
the article, quotes the remark of a cynical scientist, thilt
Il Mr. Edison bas neyer invented anything, but that a
skilful adaption of the electricul adaptions-for the termn
, invention' whlen electricity is the master is rather an
uncertain term-and a free use of newspaper advertising
has given him bis notoriety." The journal questions
our statewent that the principle ot electric: lighting %.vas
discovered in Toronto prior te Edison's invention, and
dips deep down into the history of electrical science
to prove that the principle was known prior to the
date of the Toronto discovery. Our statement
referreà tu commercial incandescent lighting, ai-
though it w.as flot stated. It is a well known fact
thatathe&use of carbon enclosed in a vacuumn or gas for
the production of continuaus electric light tvas not dis-
covered until the period mentioned. It wvas well
understood, previous to that time, that Iight could be
obtained by heating carbon by means of an electric
current, but the carbon, when thusheated in the atmos-
phere w.as speedily destroyed, and the liglit could only
be maintained for a very brief period. In connection
with this subject the reader is referred to the chapter
reproduced in another column from a Brochure entitled
IlWireless Telegrapby," by Richard Kerr, F. G. S.,
describing experiments made in Scoti.and hy james
Bowman Lindsay, wvho is said te have succeeded in
lighting bis room by electricity, and to have puhlicly ex-
hibiîed an electric lamp in Dundee in the year 1835.

Rcferring te the Nernst metbod of
Tise 111emnt Lamp. electrisc lighting as invented by profes-

sor Walter Nernst, of Gottingen, Ger-
rnany, ive pointed out in a previous issue that a great
drawback tc' the commercial developmnent of the lamp is
the necessity of beating the rod before it w.ill light.
Experience bas proved that Ihis bas been an almost
inçsrmo.untable difflculty. Numerous patents bave been
taicen out in Germany for a quick-acting, rellable auto-
matic heater, and w'hile a measure of success bas been

MNarch, s



attained, the practical difficultics do not yct sem te
have been ovcrcome. WVe have rend a brief accounit of
the irst commrercial application of this lamp, and it is
ditc to the inventer ta state that the clainis of high
eficiency have becn borne out. When Prince Albert of
I>russia visited the University of Gottingen, bis apart-
ments were lighitcd with Nernst lamps, and now the
tamp is being advertised in that city for bouse and store
lighting. The lamps are te bc used on the regular i 10
volt circuits. A 2j c. p. laînp operntes; On 33 watts, Or
1.3 %.atts per candie powcr. This is about double the
economiy which bas; been attaincd by the incandescent
lamp. The Nernst iamps thus far used have the heater
placed in close proxiniîiy to the staff, and consequently
can anlly be uscd for low candle powver. Another
type of Nernst lamp bas beeti invented, however, which
is designed for higlier candle potvers, and wvbicb, it is
thotight, may, overcome the objections above reierred
ta. ht canneî be said that the experiments bave pro-
duccd ;esults wbich give promise of bringing it into
general use. and for the immediate fututre at lenst the
prescrit tormi af vacuum lamp wvîhl continue in use. In
this connection %ve may refer ta some staiisîics; of the
incandescent lamrp submitted by Mr. Barstowv to the
Brooklyn Institute of Arts and Sciences. Mr. Barstotw
pointed out thiat the incandescent lamnp is now in its
twventieth year and that, the total production in the
United States is about :!o,ooo,ooo per yenr. The
différent varieties and forms in wbich tbe lamp appears
nuniber over 147,oo0. The price of the lamp fias been
reduced fram one dollar te eighteen cents each ; and
while the cost today is but one-fiith that of twenty years
aigo, the eficiency bas been increased but tbree times.

18Blcticty TiuE United States Treasury Depart-
fluUb1~? ment bas been asked ta give its de-

cision as te the legality of collecting a
duty on electricity. The Ontario Powver Company pur-
pose generating electric power an the Catndian side of
Niagara Falls and transmitting it across tbe border,
wblere it will be utiiized for ligbt and power. Those
wha desire that a duty should be placed on the
electric current argue that it is a vendable and valuable
product of manufacture, which can be easily and ac-
curately rneasured. On the other band, it is de-
clared that the electric current cannot be regarded as
-in 1«article " ivithin the meftning af the law, that it bas
no power te do wvork but only serves as a means af
transmitting power, and that it is utterly impossible to
import electricity because it instantly returns ta its
source. This question bas alway been a debatable one.
Sorte years ago, tbe Treasury Department of the
United States banded out a decision ta the effect that
no duty could be collectcd. The Dominion Goverrnment
Iin 1893- took an opposite v'iewv, the Controller of Cus-
toms deciding that clectricity brought inta Canada from
the United States should be subject ta a duty af twenty
percent., an the ground, if we remnember rightIy, that
it was an <'unenumerated manufactured article." The
Electrica; Rrview, in support of its contention that no
duîv can bce collected, makes the following original
comparison: . tSuppose twva pulîcys, anc an eacb side
of the Niagara river, witb a relpe or belt connecting
them. This arrangement would transmit power if one
of the pulîcys is lurncd. Similarly, xwhile it was
running there would bc a more or lcss rapid importation
f the belL, and an cxactly similar exportation. And it

could flot bc saaid witu trutli that !stichi ;ui arranlgemtiC
constitutes an importation of powcer, for the pinwer, iii
iLs applicable form, does not exist iii transit, but only
at the driven pulley. Now titis arrangement ký in
exact analogue of îuî clectricai power traunsmission.

IN another COlUM1n %ill be IIndl at
'The Proposed Dodgo letter iromi tîte promioter of the pro-

Telehot Co papsed Dodgc Telephone Comipany In
reply ta the article printed in our February snmber re-
ferring ta tbis company. This letter wlhen rend in con-
nection wvith aur previous article, must be regarded as
being a clever picce et special pleading rallier tlî:i a
dlean cut defense ai aur criticistms of the conmpany 's
business metbods. For example, the promnoter states
that the company lias not decided wvbether ta apply fai
a Provincial or Dominion charter, and that the decision
wvith regard ta tbis matter wvill largely depend tipon the
number of applications which may be rcceived for pre-
ferred stock. In anotber part af bis letter, hovever,
he states that the purpose ai tbe company is ta operate
nt first in tbe provinces af Ontario and Quebec, and
aiftertwards througli the Dominion. Seeing thiat the
coinpany could not operate iii the two provinces men-
tioned without: a Dominion charter, the reason given
for deciding uipon the character af the charter and for tbe
delay in abtaining a charter falîs ta the ground. WVe
deny the contention that iL is a usual practice
for the proinaters of a company ta solicit stock before
a zharter bias been oblained aind a board ai directors
appointed. On the contrary, the usual course is ta
flrst secute a charter, and second ta appoint a strong
board ai directors in whom the public wvill have con-
fidence and wvbo will therefore induce investments in
stock. If as tbe pronloter states a large number ai
applications for stock bave already been rccived, there
should be no difficulty in appointing a board of directors
and in publishing their names. The investing public
have also a right ta know the character ai Mr. Dodge's
patents for wvbich hie is ta be paid thec magnificent sumn
af i $,So,ooo. As the fundamental patents an tele-
phone apparaitus are public property, il: woulâ appear
that Mr. Dodge's patents must bc an subsidiary devices
or combinations wvbich cannet be considered essential
ta the conduct of tbe teleplione business, and the in-
trinsic value of îvhicli is likcly ta be far belotv the sumn
whiclh the campany propose ta pay ta Mlr. Dodge.
Special stress is put upan tbe necessity oi arganizing
tbe company in such a wvay as tbat computitive cani-
panies shaîl nat be able ta secure contraI of the stock,
but the public bave a right ta enquire iç ~ te guar-
antee that Mr. Dodge wvill flot selI out bis stock, aund
thus place the contraI ai the campany i olther hinds.
Our readers wvill observe that the pramaiter allers to
waive the clause in the cornpany's prospectus tci which
special abjection wvas made in the previotus iurticle,
which gives the campany the rigbt ita apply ta expense
accaunit the deposits oi applicant-, for stock, even *I
cases wherc their applications inay noL bave becil grant.
cd. This clause bas evidently been droppcd bccause il
%vas found too hot ta bold, and wve predict fliat otlier
changes will also have ta bc made for tbe -sati%hlction
and security ai the public before thue propocti C,,omp.ny
can successfully establislh itself.

The Catumbla Tclcphonc Ctb., tir Grand t Fa-rks. M. C.. iî.'w
opcrale avcr 500 miles oaine. Thry' l)ft)iw.Nr 10 CXICIId ilicir
systcm this ycar int thc Simittcameen eluniry.
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bELEHAn' EEH
DISCOVERY 0F WIREESS TELEGRAPHY.
Tiai.- foiowitag cliapter. reviewing the life of Janies

Bcawmn Lin&.ay, who ini his day niade wotuderful ex-

perifflents wilh electricity, is taken front a brochure ont

1bVireless Toclcgraphy, " by Richard Kerr, F. R. S
JANMFS 1k.M'~LîIN1SAV.

liu gi'.itag an accouant tir aiay dicn'.cry or iction, il is but
riglit anl Izitelbotter tu isoins lanor is dur. 1'l.crcfure we eaauoai

refrainm frossa pavauig1 airilinte su ue mcînory of tie mars wlin, in
tlase i.aî'is it lc;'.i, wvit.s the fir%î il suggcst a uîcîlîoud ofrgnl

laîaaerss p.î.e ithl i t îterc.iig %vires. Not ouini diti Lid-
.%.-% -;tsggc%t. liceI. carrieti out s'.icc.%,sful experinients ini protif

or hi,, tlictigIei.
l itouti mit bc e.tsy tu namie a grenier geni.a lisait Jamet,

Bonianî ,îda nr a nanire înble cliaracter. Ccrtainily few.
jr an'.. làive. c coiiillilicd %il niulit in a life-tinie of' pcsury. .XII

hli1fé. long lic iiiauSi lia'.e. îinclicd liisire an the tiI mou, limitu in
order Io laiîrcli;îîa. material'. for Isis' moiucrous experinicuts. 1lc
'.i'rkeJ, and '.'.nl<d aloinc. oui tlie borders of strvation. 1lc liail
uni lanusc nly uie riions coulti lic alord, but Iliat one ronli all
in it ,iiorc lisait an18 pamla.ce in ie kiaagdona. It %vas lit n) L'y ant

clcarue lmglit 01f lis, t-bwu iiut.all;iioti ii tie ycar is83.. It is difficuit
10 rcalize ilî.ît %ixi 'tiare y'.ars ago a ron cotild have boern !sO
illumnaaad. Thtt %.t'.anc r-ainai'. %.vas f.'.îna'.a for s.'tl'er reaonaà. Il
'.îu. lierc lie noroir. s'."er.tl tir bis w.orke, and dont potiei of lais
dicaîury iii flii' du fé'eaa l.uîguaîges, whlicla, in lsis own' band-
u'.riting,. lu :'n .- a. c.ise in ii flaadec Nlsun.

MWlil 1 s.î''. talî ià.lliu%crlipa. and Ille îisi.Nn of lois lire %aruigglc
pasieti ian a momenît aartighgli ui'. d, 1 reisiovet ay liat ia ret-er-
once ft%Îth îlc ncuan r ni at ptlor but oriela lillgui of Dundee. A

:hoit :îc-usis of '.l.tlic acconijalislîed uondes- enornîo.a
d.frltie haîca ti.ul c ac.ceptable. ln'.' ilat tclegrapilly wiîliout
watt". i. o'ccîti.afg su mucli attenltioni.

jatiaic4 lln'.'iiii LIIJsndLt WaN b ril ini 8799 it Cariroylic, andi was
taugli aa cv.ilig. aluJ front carmesa % ouill lic etîdcaînuced au educaie

hulif. li 18-- lie ciaîcred Si. Autdrews! as a %aîadcnt. '.vorkiîag
a lai.% tr.tdr duruîag Ille colle.ge rcc-i-. lit i,,., lie .vas appouaied

lectcluer.'.'d taear . thie ".Wua lî'.stituîîo, Dundee. Afier finish,-
isag lsiii :rtN .tluir, lie bee.amnc a du'.ii:y :Sudcîaî, but tîcvcr look
hiccus.c. li t84 à lie wa.%ap.oinsCd acaclier iu Durid.c prison'î ai
a balar. of fila>' 1i'îisd'. lHe %va% a diaigeait studrsut or scuince,
made tian' lu'n''n.. irJ 1uaiblilicd mauy îînýrk%. Il was

lio%%.lile aliat lie '..a the'. lir't an uic ecetcrie liglit. Not oilly
did lic '.uccc'.d 'an ligluig lui% onc ronl inî ài3, fint lie plill
cxhiitrd .îuî v'.'i'.ric labsolu tau sainc ycar inu laudve. lu o$4 lie

subggrcid Ose tifsbîî or xiendiîag tlac clcarie selograplli to
Anieru, .&. ln 1 ~53 Ie nli.'.auiiicd lisal il wt-as% lx.ItI'c Io C!sIublkh
eet trt%:.tl '.ouniti'.îa'tion %%'. .%l esa'' î'.îîîni nncig wires.
lu as;. lie' ttita.' ahi'.mu. uluon. Tlî.îa Veaaier''u lie' condu.î.'ed

cxî'cuuisnastý ina Lotidonanîd i l'oaiiîa '.'.lic lic N.î'.ccsslîill'.
ticgi.ait'J '.iilhoi %i'.ea% aciil%-i aler 5ocb ýarJ1. %%îide. lus iNýqQ
lic tclcgr.t~liad it ii mar'. ine .roi Ilae ruer: Ta' aa GCu.1enta-ae,

'.vbcîe a'. i, abn'.ii hi.îh a mrile n'.de. audtirait a Palier ous alis Nub.
jeai tabelote Ille B;rllitî'Ji .'s..i.ioi t%,.seinbled ai Abecrdeen.

lu îîlr'n'. c tif Ille~ m'.'nitbcr lie Cnau.ctcd exicrinacnî'. ai Aber.

Débriug ilac 1.1'.1 Iti or ilir.". %cal. of' Iii'. la-C lac luati a ten i f
%ne li.auJIrrd pnaisgaicJb-'. dur Quer'cn on tlîc re'. ommculdaan
of L'rit Deuil~ lui 11rlacern'a l. wda % W cr' iCt siçcc.slul
bibt il 8'. a niaiter %-I JiNul' '.'lî''thier loi,' aiggc'.tiot'i t%' Ii %ignflliig

an %mcitc adaî'vtlliai c1- n'ca'.l, it c ei il f.ac:iiis liad
geiro gitatiet lt %hr'. trial.. Ait ste -,%c me i. it a'. lbatilv fair 1.

%cnuidetin the %i.ggc'.t.îai an sio étbîcaîcc efi'lic ruban. Tlie genius
ni' site masif aliat too.ld inîcnt '.r!csalgup auJ die indomi:s.
ableccirg SAli cul '.r"ic 'n aiar àl, la l''riugadcinr

N n iiy Iaîguatgc'.. .aiu.. C'.'aI tic Net 41sîe oIr Ccra dcecmcd iii

criror . '.]i dnos kau,"'.v i.1~ lier oreitutcrs tuait %'.rc blini hIe
'.î.ggezion. Tlaa lif. t'.t%. a î'cicnîru nînd tlii %voit ic ucris an
thc etaskbewr' in'.ereian he adîct.cmcnt annonc -irag ilie. iiýe.ninjz et lii'% 'cinq î'lc lasse'.. '%.'.î.h aî'ri ils Illc
I\andcc ý%.r'.cnr ofl ApTîl tà i ;4 "Hob»u'.--'.td to'.nswa%-li iua
shotit titr tic lîgliteti by ecaldî nead t ni' gxs. andi Iaaed by. it

'antsad~ uit.al. anti ina'.haner '.'ul] bc '.'rcuglis b>' ut inicait of

steai. aIl at a arifluîg cxiieuisc.'* aa;.icy aIl tlii roretolisixi> 'four
>'ear'. ago. Sorte of Lindsay'% Cxuperiicaias î.e iaiade ils ilie

pa'.'sî'ce of a1 aurtikey ni' the gaol andi a y-1.a.'. frae'.d WI'.ti 'a" ait''.' a
vetacruble nId genaleia i, laig Isly re'îI)ected ini Dundlc. lis frictid.

~INar. Lotiden, %r.- tells ritetdont Liidadîy '.'.nld %lition 1 liensî on nuiesitc
tif the Tay, requestiuig tribcgo an.utcla carefublly thîe ticedle lie liud
jîlaced ilsi îmoitiuî, anid an iloie lîow it tiioved. 1 le wvould (lien infl'.rt
lois plates in thai %valer n thi'r sidei of the river, andi cro%siug ose r
to site opaposie sidc, '.'.n'ild comipleie lois arratigeia''ts. I las
butter., conîuiaiig tvenay'fotar Ilusen colis. ivoulti b'. %et in
action. Lutaer n Liud!say would returîi, :asid quest:oii licua
e:agerly as to the beliaviour of' the ncedle. Tflac difTercrît io'.e-
incluas mu the riglia andi left avoulu] bc. îîoted, auj, nut comp~ariuig
alavm '.'.itl the incssagcs lic hll sent frout the otlier bide, lice-a
pcrfécily satisied lie had acconaplisiied telegrapay '.çitlioit coni-

tikio'.s %vires. î le %voulu] aleu rotioana Io lois liai le rousis as hapiîpy
as, l)o'siblc. Il ks coniîtorting an ksiaw that lise %tudiou'. Lisad!,-

ith li Ilolias poveray, got %uie saarirutetnii aud joy ian tua. lofe.
Non'..ls .veceati pu.rcliaac battericsand %v'ires and ait lccacl
apln.uîa'es ai a inoderaie cosi, tad eî'ery detail ready fur

iiiinaediaac service, Il was not so ini Litids.'s day. HeI bail
10 ciaitke loisî lais cel, tid pos!ibly t0 coul and tii'ertv'sc

inoiate lais aires. Mr. Loudeu kn'.s tlil't Liud-.ay hiaut ic mnake
lais o'.'. iiuteiaity couls, and lac tells flic tlat ne paraucularcoul aîscd
isi Isis carli'.r experimnîcls w.a!,41ý (cet long aud coiataincd rive iiiiles
of aire. Tliiuk of il. Tliuk of thec cosa, aud '.larc dtt inaoucy w.as
to coaalc firo.î'. 'l'hiak nf ilt iae pience nof the Iia.' 'xiia prinilae
and lici'ted ajipliauces. Thae mioderna cxpcriunetr ilsa ce.ctriciay,
lias' tn dillicîuiaies cotiiaîaared '.'itla iiose conabateit b>' Ludsy.
Bcsidea, iia L.iudsay's case, maore ivire, mûare acids, more meiies,

mieut lc'.s food, lestn'.. ûtis le!as coniroras ni'ail kînal'.. I;fore
lookang jini ibis remarkable roossi or h'us-wla'c if in'.' exi.tiîag

'.''nîld bc a %acrei spot tnui h s:cieuaifuc naini of to-d.iy-IcI us
refer once more ta fls practicai experiieuas. One ni' the fia-st
denonaraîliois oi' luis ilcorieb took palace ai Earl Gray dock.
Dunîdec. îîi lprcence or mauy nien ni' science. lie iaimere.d

sep)raLratie plaiaes itn caci side or site dock, and irain.uiiaaed îîie,-
sages wtia cai;e and accuracy. Coing to a ivider expaause of
wvater, lie rc.peaated lois experimnaats ticro>s thie Tay ai Duuîdc
aud Woodliaveii, %vlîere the river is aieariy two miles% %vide. Mors."e
wnîîderful expe!rimeuta i'.ere thie chiier aopic of conversatin ut

abat urne in Dundee, boit noîlîîng %v.at, donc tu gi'.' licent a 1aracai-
cal beariiig. Titis wvas flot Lind.sa.y*- f'uut. Thac busness tif the
phlilosopheîr is an find oui thie uîy'.aerinus forces lu Nature, aud
sinîpl'. an iuadicate ilaeir application. Il romiains for nîller,,. '.visu
have thae ucccssatry capital and liracil ability, to atdopt the adeas
and çuggcations anad to .. hape thena to a '.aeciul result. Mie philo-

s.oplacr's% para ab donc anti î'.ell donc. If the ternia "philosophecr-
dcc% ni apph'. an Liîidsay, it ue'.er applie I an y mati. 1 loi. i%
il alia: aliere la no niemoir an doais mnau's lire and doiîgs ? %Ver
is thea statue to i"s ine.mory 'an Oantce ? 1 have Ncen ,-iiuc% ina
large citics to thie nîemory of mon flot worila renienabering-nieu

%'.lici rose lu faie on otlier nîeaa's slieuider-i ; main îîlho, ian point of
iioraiity aud genuine avorala, %voe flot fit to enter lis liîalc r.ois
or i'.- polisha pnnr old Lisidý.a>"s boots. Baît if 1'n,îsi.ilc
coulîl bc a'.ccrauataect, lie wioulit ask for no statuc. Il as nire titan
pîrobable lie '.îould suggcst a large leciture hall, an w.vilai thae publie
could haue fore acces in hear '.aifolded tlae grntd flysterscs of
Nature, to the biudy ni' w''licl lois o'.'.'n giflé voas devotcd. I)aibi-
les% the lime will coure îîhen siae peuple oi' Dundee î'.'ll do liseur
dut>. and linnor tlaemsel'.'e by lîonorîng thue mcmory of Inmdsay.
Pcv. mlen '.îlio ci-e sa%%' ligha on ihese ilands oi' uirs so coinipletel'.
iganret -. efont betînîf ni' science, or '..'th so mnucla caraîcsines of
liurpo..e bave str.agglcd against poî-crty-and.accninplutlicd s0 mîuets
fo-r 'it mrusa bc bonte in tiindti aat "'Lindsay s îî'nrk as% a litagui
%v-.s as remarkablc as foi scieuaafic discove'ries, andi îînui bave
made a rcpusation for laim ri'aling liait of.%ezzof.anti.'

But îîo have flot >'et peeped inmb tîlose famous rotios 4,f lis.
Sir W. C. Long w'.'tCs : -James Linday thue lcarucd Cairmnlic
'.î'aver, dicit '.çhitc 1 u'.as.ir Dundiee, '.6:. -'srniCiv3.-nu
no'.' iat hcliait a licusion> tn a flat rocar the liarbicr, %vore îî'aied
round w..ith bnnks, and liait sltckcta of booka, on tie floor. Ilus
great %vork in manuscript--a dictinry ni' twent>"six* languages,
la- arrestcd by deatil on the sable.

"lie liad go%. a volume oaf pouderous buflk, and bil ileil ia.'n
narro.. liuos across and ;across. si, as Io allow. of tbe cquuiv.aîcna ni'
ecli word be.ing wrattcn ian mari-,- lataguageq. 'an a Nmall biand. on
the %anse fine a'. the original. ier>' pathetie s Sie lc3.timtiny
borne by abat bnnik an site nId mari'. ambition an Icave -socibing
mtinuxunta bhaind film, and silo manner in whichlo is lianit haad
beeon s'.a'pcd in %be miais'.t of' his laboms.
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sut We oserve, îlot wîtlîioaat %orneu clgre or %ati'.fitc.
1,01. olint site~ prti%pectiss tir site 1îro1îo'ed Dolg euîio

Coaaap.aaa of Caliaka. * Laaaah ie, lan% recus calatteaatiosi iat file liaaîcls
o!f votir edaîorm.al deparîaaeît ira tute February sinaaaber tif vaîlar
Jitiarsi.al: t iaaa lu ply <o yotir critici-mit,. vlub ive vvillitîlea VoIr
10 t4ake upl. poinat by point, as. clo'.ly as naaay bc po%%ilile anader
tlu ige 1fste% beg IL. soiîiit Ille flulloaaîîag %tiuaîaelats

'aVt I)lca,ý ut as nuit atal j11 aaîsaal for ccaiapaaiius of a laroi;aally
pliblie chaacîr to %olivit sîabscriptioîas for thedr %tock, prier <o
tire work of orgaaizain beiaag entireiy conaapiuted. .And ilaurc
exita soine excellenat rcaaoîs ilu tlacir partictilar isîlaticu for
Jeferriaag for a lige titis iportant %tepî. lit tie lriplace, Ille
î,roiaci%.t coatajany cati groctare incorpo~rationa utacr ivvo differui
joiit-stoclc comapaaay acta - Ille Domainion aial as Provinacial. Tite
claiaiceus arec erinl>' at pireumt tIl Ir. fasor tir i)onaiaiioaî ihaccr-

1aoralioa bu)lt a good deal %Vili depella Upolu <lle total armoutit of
tilt~ 8 lier cel(. prufcrruci l sotk, vvacla will bc tabcicutif aa nd
.acpted dtiruaag <lae iîuxt dlarce or fotir ationtlîs. Wc Jusite go
proceeJ sîarely aad nt tire saine limea Vury cauitiouisly . :ad if a

su[bcliui q1lanati<y of tlais %teck i% lalacetl wiîlaiaa a Cevv mîaoîlanh
laitte mi lanis lpurtctly %satisf.ctory (0 tige manaagemenuît, a.

D0111i11i01a ClIdsr<cr wall cettaiaaiy bc obîaaiaaeul. Muorcover, wc ;ire
atdvied <bat i niauy bc advisable te appiv ultlier Io Ille Doiniiii.
tir to tlie Local l.cgiblttire-vliich wvill depciîd, of cotisN, tapoi
<lau particulaur :ici lianut vvil bc clioscia for ouir pasrioses-for certahin

siaCCal luaslaion liai niay bu deusirable, if alot absolutely
sioLceN.rýv, in our inturcais.

%Villa regard to tlre issue of tbu p)ro!,pectais before tlae I'rovisionia
Board of Directors was tilleal ut, ave miay siaaaply say that az :arc
cxirunicly asaxioi's <o sclect «a B>olioîl oard lîaving Ille c sr
avîdes< anal iost representative clîaraacier andsilc atit<lis ivork,
has as adt aoi been inialacal ; mill sac lîpe, vvitia a i'cry -,hors
peroal -cf tlle, to bc able <o place before Ille publie a Board

whose conaepo!àtioa %vil] bc caîually satibfactory bottu <o, oaarelvt-b.
-auJ go tire iaîvesîiag puiblic.

Wattsi regard to tie holding back of a vcry large block of, anîd a
coaaîrolling intcrest in, tlie Stock, wc cala give several ruabolis,
xçlaicli we coiasidcr ample jusîll'ietiion for <ie adoption of <laib
po<lic>'.

In tiau fir-,t place, il i% no secret ai atil aniouag tobucnvral
%villa tie mnaniputlation abiat frcqtsently oaccurs in coanciioal avitii tiru
Iluiliig of sicli etiterlprases, <liai sucl an actise coanpeiion as
as initaidual air <lii% s-lîc conaapuii<ion i-; ftirther ct-rt.iiily iii <llu
very be!s< iiterebt-s of (lie guaieral ptib.lc-coild bc preveniccl ln Ille
c.uiu-t p)ossaNble niaîncr b>' tlae simple uxpudicut of scuriaagmiab-
acril)tie-'s for a con<rolling inluresi in tle stock of tic compllany.
TIais plani wvas buccessfuilv edcajitcd a fcw years ago ln Monîrcal,
and <ie principal laroinoater iii <bu present coumpany avas stili more
rccnalv foilcal in Ilis, plans in Scas' Englatia by -i sonicavleaî %ini!,r
subteritige. Anal lie tlîotsght dlas in titis a'cry imntice bu lad
tlau gruatar rcason to conaplaiia. in vicwv of the fact chat lae sas
.oIt 1 oi b>' insimate frienals, avbom lic land bcnelittud, anal m lao
vvoulaI hase been bencliteal in mill grenier dcgrc by <lie coaiiiaiii-
atioa tif tlae %ysteni asiaicl lau fiad baea cliicfly intrunicatat.l ia
calliiag inca active exiatunce.

%ois' ai rnay bc vveîl Io Mte i stars point, andal irela mui en-
plait manner, tiant tlae proano<ua- of <itis eonîpn have but catu
objice an sicav in bningiig tli- qdaims% of <lii projectual selcplaonu
companuy before tlae public- Ille cNlatblihiiieni upoia a pcrmaina
basas of a %îrong independeni icleplione coainpany «a oper.tu., lrami,
inind bc<wccen tie large cesof <lac provinces if Ontario anal
tuchec,atnd afîervvards îiarotaghout tlae remaiiaing %uitable parts of.

<licillominion. W an tina nilirc%!sion prevailing lu somte qtiarters.
<liai at a% an uIl plans of tlre promolcra to %edI Ouit evcn<aally so the
'xisiigcompans-, but ilicre i%.absoluîcly no grountl %vliaitevcr for
sudsi a report, wlicla nia>% vvli finie haccn put iii circulation byý in-
lercsteal parties. ifowcve'r.cnloagia lias laappcllncdclseavlle in Ille
L'ii'd Nties 10 give color leu -.actsb amnrs. ailalitagaliie restit'.
plrt-sc wvibh urqual force <bsaitirla exiting conapa.ny catgcrly takrs :iJ-
sanage of every ta.tilable q.11portni<v foar cfTcciaall' cxs*ingiiiing
oppix-itn b> a purchase. Tire con<roliing intecs %;mply lu<llie
lVirit and New% Sute ' sdcpcndent Telcplione Conapanica, lor

aa.acroecntly coat <lhai organimaulon S,4oo.Tire calai.
iali"ln lu qilestion .anaouinîd to S:,300,00o, ofi salicla someI
S <.400,oo0 vvas paida uap.

Tire cemnion stock lin Ilae pr1poýcd Dodgc Teleplione Comapany-
represeai in addition compensation 1011r. Dodgc for hi'. paicuical
amprovements lu tclephone instruamcnts and practice, wahicli will
bc founal <o bu p)oasessual of unusually greai vaille, white a por-

loti, a% i-4 îloitaIl uii-att ir> la tie case tilf c<aaap.aii dlotationa.
silal lie wiead ira Illeac k ti f p!îromaotiona stoek. 1 li' -st, rabers io

Ille «S lier cenat. art-l«t'rreti lotc vilI ftu-ca <r lie l i ilay rj.
dicda iri regard ta imus ilatters, ;t'. <la> t ill limea lil aiadotibied
Carai( lint t Ille uxicit tif eiglit lie'r centi. lier nilii1,011 otglae

plaîi e.artiid. Anid as vota -irc dlatlst. asa eilliotac paro

1aoaitioas Ila-ve fIela foiti Io lit sur% proftatble itrlrss
Fi.î e a ilkt'y %y aat liii hre j'. tao' li ii0, ait ataiete(r hi

lacei aaiy inateniti, oita <lau part .af tll lau 1aroteirs tif tliq coalaparl>
<o retaan atl paart %sthi.it't r til aisy mlascraipita foi sitouks, wIitcla

subsCril)taoilia', f% lot tauct accelatetl bý <ie flireciorattu. liIota
esur. a% iiaaay lactill alapcar to rendu <lau ÇIkiuie ilsia aîaau' ilsa laa
%iaii.tr ligat. li:ait .1 thlac i% iaous lt) tîuusiii bal sb.tt'vcr ilat

succcssbI'l llotatioa tif tlie coiap.aly %sportah <lau cih de.lrccItu li ie

1arjecctors, WL' have ali <lic- %ligilte.4t objecutioni Io Jrop atogttlar
tii janrticialar clause, vvliacla voatl, tif çotarse, ita chat csa'îi lac
wliolly isilerittisu imiter an> idaiaitle asituser. N"u ha ve
iii' avisia to tgriaag iiaio Illte aitturi> liaçl'itss btlgtaearý, tiaa silaicl

hostile influece-,u avilI ia*tually Neize, aitige <lhloji of doiag soîlie

iiiaîslief, evsun <lotigla <lactit os tataccecd aaa <udcr amain Jesigai
aie coaaaalîlte uxtinicion11 ti aîîo%îm.iii < lae great Ciiaian i.Id.

~And > Oaa vvilI bu rtjoicutî Io licaria, ila ailsver <o tire coiadtiliig
portionatif yoair udatorial criesn, tlait aitay ;appalicationas lkor

bltk haave beeila :lreatlv ru.'crnvet, ltiait ili;t Ille faltire PrONIîects
0f <lie Voaipaay nue :4ll uni al of Ilae allosa ý-aIata0 tJ possible
cliaracter. 1 ;aila,

£ouars a'ury <ril>',
J. A. àNAduINt I(TIty.

THE BELL TELEPHONE COMPANY.
Tl're animtal meetuiing of <ilie ll Tclcîioiie Comanay vts fild ili

Moitre.al oaa February 2ad.A aury'saifctr ailiii tif tire
a'e.r's btusinebs was liresîitl. Thge total ruti uctoia exclaagcs,
lonag distance fines, lîriv;ate llaac, etc., .18îaounted <o Si2,456,68.z.
ana l<lae expeaaittire SI.z..35, %csiagat nut reteantae for tlie s'ear
of S lo.Tire siatendait slioscua <lau plant aid patentis out
Decetiaber 31INt, '&Y), <o. bc valaîcal ail $5.244-43(1-33. VIVa a:aîaaîal
sIateanient vas in liait as followvs .18.i a ubaa'ribera. have becia

atialca duriîag clac )-car, lire total màiaaaber of.-sets of iaaatraaiellts
nota zarniaag reniaIt beiîag 34o., Tiae conany taw% o-ws anad

opcra-tus. .343 uxciankIagus nId .;o ageaais: . rosi) iihsc (if wiru:
lanse beea atalcical to Ille lonag diaace sa'ateaa iîa s899; Of' lese 31S

mailes :are ila <lie Ontario tîlaritalcat «lard a I<« are ili Ilie ensIeri
lcjanrinaeaai. Thec long distanace titaes noue' oau'nci aand tileratiea

b>' tie colanias ctinaprise S tru nite-, of vçireb tili i aîiles of
faioles. Silice <lac labt rupotr, <lae ba.ilaling la li.aaaoîa fias becai
coinîîlctcal, a btiilulisag finas becîa urecteal ila i'arktiale, anad «t biila.
ing for <ie stores delaartînclat laa% ee lcuaecea oh Moaaaaiaiia
atIreut, Maontrent. aIl o!' wlieb lase breii pi for.

ite report aa inaîaalmoulty adopledal:ntl dirciors ulecîcaea
(olloas. CQ. F.' Si7C, Robert Mack:av, jolia E. 1 IaîdNtsî, Robecrt
Archer. %Vna. lZ. Driver, laîigli atmb, Chaarles «%titi, aîu Tios.
Slaersvisa.

SHORT CIRCUITS.
Tire Newv Brunaswick Teleplitoaac Co. liave tlideiJd so luild , flait

next %utner butaveci St. jolaa %iti Si. Sîcîhc'aa N. 8<. Tlt-a 4-oaaa'

pany wall an Ille aprinîg commnce <it' proposed bune bctavr.ia Frcl.
encion an niaICitlrai.

Tire t'assoit Tlc'plaosaîc Ct.. of asjuolbiN. 'S., itt <lacîir
rannulai meeting fm lmolîtil, clccical oflicers as% (ollaaws . 1'resldelit,
Edgar Archiabal ; %saae'<aresaacnt, Jittac Annanîa . aecreiar>'
ireaauarer, Il. C. Taylor.

Tire oa cta Tcelionc Co. arc ctnaadcrnng tlhe csia
bill>' of cxtcualing <îcai long tla1tiace auorsîcc f«111% lialitax <o
Svdney, C. B. 1< us underaîoodta <liai tlc expialtaîre asoaîla bc
about S.;o.ecio, a large paroportionl ef avlaîcla avouild li taient in
nîakiaîg caible connection acroN.' tbu %trait.% tif Cauiso. 31r. C.
Ilarri% of Hllaifax, i-4 m.iuuagcr <'ft be aompalîy.

Th'li animal aaaccing or lie Moraîreail Tceplaone Co. ut.ls hlaId un
Montrenut jansaary t&tal ast. Tite uaant repiort aboaa'ed tlac total
aisseis of <la ceompanny 1o bc S2,2(17,Sîa , dlsîtlcal nsftolloavs3 Telc.

graphu cailes, $33.4'17; Oilices iIelaîaaci ::30 reuaI es'
talc. >.~ anad cashl, <ilier rcal ceie, amnoulis reccis.abhc,
ec., Si:,g8 Thec exces tfaa i vcr abr'îlea calila)

wcre ,.lecbarcd ciuring Ilae vear fictar tlt.aricrlv disidctxada %iftiao lier

ors aaas tananiaotily rcclcîet, anal i a, aaaecing of director%. Nr.
iludreas' AJian '<vas again cleccal <o <tire iireiiiency.
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iMI.oN'rn~AL vs"

lltranlt fe (tbi di~lîe C.%NDi A%. l:ýtxjAt.i Nxw%.
New York tiie tluit.

.%oNTRl.At., Jan. 3rd, i900.

TIlt' RAID ets l.iii cîMIVANt'.
Tiuf, a rinttît iisetiîîîg ol tihre Lachiline Rapids i lydratilie a nu l.and

Co. usa-4 belli abîttt t wo wîeeks iggo. ie report of titi- directors
staled, sîeîonlisîg lut lite local iîres%, Ilbat îiot wiulis taîndutg tire (imci

ilia siue lite last îîtîtuial nîectitg further dicotits tractlaen
zailtiwvei (o ctibitinier4, te coittp;îti v as firntly ctaibiiied oit a
iaNytitg tis I )ttrtitg tite ycar Ilte expendilsîre autîmorizeil oit
Va.811.0 aicîtuiit suas $483-79, titis represcittîing iniîtoieitts ai

the r.upids4 atid îtaciitery ordered but alot yet deltvered. The
tsço i ,otoo gaillon tire piaultas biai] beeti conîicflied, anîd stcanti

1ipe'., with lose, etc., jîrouidetîd irat îulied. Two or Ilte fouir
getieiators ordered it ibgS were dcliuered anti put iii service.

l'hrc ere at 1îresrit oit lite contpa.ny"b circuits 49t3 tra,îsforîtters,

%villt a tolait ea-ll:taitY OfûL-74 0 Nixtetil candie-1touer lairnps. Tire
tics tiicrc'ac iii incanîdescenit laisips connecîci) go tire circuit%
duriîtg lise yvar atitouinted 10 16,î t 1, sluosing a total 0f 56,249
basais% coiieed. Tire totatl amotînit of current sali) as power
atitituiitei) (o î,q.ý horse-power, being an% inercase of t .030 liorse-
pouser duriig Ilte year.

The replort staîcîlt uiut .er.m extensions to tire undergrountd
svsieni vf Ilte cotapla n> liait beci stlade, aîîd iii ihi coinecltioi (lte
direcitor. refrred to IlIte adsv:îutages of Ilte untdergrountd svsteîtt.
since il- itliaiilier v lad to beit a s!,ingle accidetit or inîter-

yc.ar go lisse bectu $164-8,14 ;8. ant) tire uperaiitg exiietises $72.
,9'4. la. Afier payistg isistieets oit buitds,. at profit of $bc, a 8.-

04 wits stowu.
ltie directors wtero reeeid tdtasubbequcnt inieîiig iliie

elected oflicers a% falk ns -G. ILl. Buriani, prcbidet ; Alrxalnder
Fraser. sice.ître'.îulcit; W. Nlci.ea Wa':lhank. îîaîîagiîtg dircelor:

Rtobert %Vitite. ertrtr"îirr

The case tif %%'i. Duvver igaii-st Froiliigltam & Woikntait for
lias iuîg lad lais aria il.arai>'.et ly ati elecîrie wire i'.ýrd for anr

aitciiîi.sciit iîp iii tire f.îcîorv of ture defendaits, and front
iil Ilte globe bts beut retittose), ira% becît amnic;bly seltie)

by te Menitants conentistg Io lia> Stx'o datiges iait cosis.
Tire fir liai to he take. la lire utsitu.uhere «tn opieration was
perfaltîtted on Ilis ai rni.

A '.Ir%. Price aliite.arcd a fese d.p ago before lise %ociely for
the P'rotctîioni of 1%tnten aîîd Clilidrcilt ard salade apiplicationi for
futit)- to cisaie lier sel %ue for cotiieitsali;on oit accorîni of lier
itusl':îi beiitg killed b>' eieî'ricilv. Site suas iitformed by NIs.
Plaisitall. lte %ccrcstrv. ilia titi% (titi not corne suilitin tue scope

of lite Sociiv. Tire ibose tt dote refurs Io a case witicu lîapî
pene) ita tii citv latelv. witere .1tt oper.îtor ai tlle iticinerator wti5
enîite)ca on top) ofa iie.îlî of ruibîtisitb oittdobi s in cleaning o'ut
,.ott' sort of nteiuing pot -. r crstctble witlu tue :uid of a long iroît
rod. Titr edmit nîatever il was, beiîîg evidcntly stubbori
lie rtise) lii rod to take a mire torcill blows, titît site resuit ilia
stt i ,per raid of tite rod cr.&îshcc ittitonait:arc lighl whlicli uas satu.
penche) allos c lard wltclt Stas oi a coitti eutrrenl direct cîîrrcnî
circutit. T'le nin drapjsed ai onîce and wa% siuortly lironotinced
dcad.

Tire lhîremîses being tutils lbv tite Essaie Miclsttyre oit Ilte sute of
(lie tJ t;reeîtshueils vre ît corner of Victoria Square, ait)
svhich Nvere desircyed b>' tire about a yensr ago, are beittg ss'ired
for ettdo'.e t pex aiec lamp%. alst: for seucrai incanîdescent droit
ligluts b>' lte Mîoraieal1 £Icctrie Co. Titis censîirictioti firnu arc
uing f'ot star firi tinte iii Mi tlite CGreenild flexible iciallic
e'ttidi a- iîîant.tctired lty the Sprague Eiecîric Co.. tif News

York. itey initng ut nttl.u Nu'il&le for usec in Ilue prctîhiar floir
co'..tnt'tmn tli.-.r .oli itg 1îiaceJ iii t itis building.

Msr.Fredi. Thoinson & Co. land a smnall tire on ilitr premie
receiitly. .iamage biîtg donc s, Illte exit-ni rai ct50 overe) bv
igt'itr.ce. Asan offise lte daml% plaper,4 I usoul) sle posi-.
tîvrlil Iltlte tare suaN dite io lthe deadiy -slove.- sslticlt got

overli.atd.

Tiie 1B.itliiursl Powuer C-1.. of B.îlliurst, N. B.. i :eeking incor-
plorat,.on. to tatild dan%% and opcrate ricetric and steant ianilson
site Nrpsgii au) Tetegtsst luer ri% ers. in Nets )3rnn.swick.
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GORESPONDENCE.

THE RECENT ACCIDENT [N MONTREAL.
OrrAtt'A, ONT., Marci 3rd, 3900l.

F.dinr A'.sUI~ EtC:titC Ni-st'.:
I)FAit Sîi,-i tite Februsary ruqwber orfyotsrjotiris.al appeared

anr editorial caiîtîneîîting ulii an acc.ident iii Molntreal, resultilig
iii lte deiti or Mir. Ailiotîs1e GtirOLI.rd. Tihis sittatter was brouglit
upf f<ir di-teussioti at lthe la.Iiii eeting of Court Elekiron 1. O. F.,
wlîicl, i a Court of tir% Indejiendetit Order of [Fore.nt;rs iii Ottawa
compo>seds] jt m.ots4 etgaged ira ste eleeîrical business. Tire
ttderig4tied was itstructed t0 write yous cottcerning part of tlire
aforciientiotîed editoriai, wiîich i to the efTeci Iliat IL in carder Io
penis oflthe aecidenit tite iiiside wiring sit have beîti groîtiided.'

Ilw1 lei titi îtnious opinion of drîosse piresent at Ilte above mecet-
ing tat it. the iside %viring been suibject to a good "groîtîtd,"
tire accidesit coulai flot lime ltîppenedl, as lite currelit wouild take
tire matcht casier paîlis nt lite groitdiig oaflthe wircs rallier litais
tîtrotigli Ilte bouiy of deceased.

As %rucla accidenti!i may ma.-teriailly effect a Large portion of thc
electricai bsintess, it i thouglit tîtat titis mîatter s4houid iot be let
droit utîtil tliorotigliiy discused and fui!>' investigaîed, aîîd Io Itis
enîd a fujrîlter argument on tite subject %votaid] flot be amiss.

Vours truiy,

EDIVND J. ORIZUILLFx.
[,%n exp)re!ssion efopiîtioît from tire clectricai fraterîtity oni lite

abos.e stibjeci i olicited. -Ttu E[DîTtR. J

PERSONAL
Mr. A. T. Sînitii, stiîîerintendenli of tite B3ell Telepîtone Cons-

piaît>, lias tratnsrerre!d li-;lieadquîsrîeni front Ktngston Io Torontto.

Mr. Stanîley Shepard, suplerititciîdenl ofilte Valleyfield Eiecirie
Cxinilîtny*s powcer biouse nt Valleyfield, Que., lias acepîed a
ittore lucrative position ini Rio de' jneo, Sothl Aiiteic;.

INr. J. S. Grant. clticfcnigiîtcer tif tire cis'ie cectrie liglît plant
of New Westnminster. BI.C., hia-; tendered tais re'*tittalio. A sale-
ce-,%Li lias baesn apiointesd iii tite persi of Mr. J. J. flcaley.

Mr. Fraiik Jackýo. asitidesit iii lite entgineering departîttent ai
Qîttees .. 'î. iy iigston. lins received -an appointmetit in

tite office of lthe Cansadian Gencrai Ciectrie Comnpany at
Ileterboro.

Mi',. B3lack, iutoilier ofMr. Geo. Black, manager. ai Ilamillern
ofii' Great Norîli.Western 'rclrgrapul Company. <lied iut itat
ch>y a fortniglhî ago. Tie deccabcd %vas bonsinjr Aticîtierar-Jer,
Scoilatd. ard was iliiîiey-one years af age.

Mr. P. llowier. city electrician of New Wecstminster, B.C., ltaN
re'.igicd tais position. and bas been %ucecded by Nir. Thos.
l'roctor, of Fort W~illiasiî. Ont. %Ir. Proctor ssas for a nuniber of
yc.tr- etectriciaît on the steanier Eiiaîtressof 1lrdin, and also acted
in that caîtacity for lise Nortli B3ritisht Railway.

HOW HE WON SUCCESS.
A jirominenl tecltîticir journal in a recclîl issue contaitied a1

pilshy paragraph tn%,vering an castern daily svhich referrcd di%.-
pîaraffing>' 30 corresponditce instruction. A reader wrole a
tetter thanking lite editors for tîteir :tand and stating tihai hc
owed tais tccess% largcly in a course in a correspondence institît-
lion. Titis is lite case of hutndreds of men to-day. Ç-cvcr in te
ltitory ofthe world lias Ilte poot- but anibitionus% man lîad such
oppox-rtunitie%.as arc presentcd le faim to-day. Il is Ille lack of
tectinical trainting liat kecps bright young mcn down. Fcsv cans
attend coliege ;tltey are coimpelled Io wvork cvcry day. Buti now
anyone ca. itavc a private instructer. Tire corresjk'ndencc insti-
tuition gocit Io faim at bli% convcnicncc.

Thcre i. no boy so poor but lie coulai manage t0 pay the
ntcderale chtarge of tite Americans Scîtool of Correspotîdence. %itîs-
aied at Ilte fatnous %cat cifiiartîing, Bolton. A careful inspection
of Ilte sctosattractive instructioni Paliers conit'nce Otte of hIl
pattstaking ilioroigl8ness and accuracy svliclt distinguiblies site
work of sii Ncew Engiaîîd institution. The scîtool i chartercd
hy Ilte Comimonwcaitii of Massacîtuscts, and cnjoys lite respect
andi conf'idece tithouands ofcarnest students tliroughout the
Vniteil Stairs. The insîructlors are alU graduales of lcading

..cientiic scitx-bi'. and have ltad valuabie exc.'pience along engi-
nee.ring fines. Tire ben.t fit zo tire student of titis expert supervision
cannot bc overctimiated.

'-,àqNADIAfi EllECTRICALi N13WS



DOUBLE CURRENT GENERATERS AND ROTARY
CON VERTORS.

ln the operation of %treet railwvay stems,. double cîîrrent
gencralors and rotary convcrters promise Io forai ant important
part of the %tation equipiiieint in the future. The WVcsiîîgliouse
Eleî.iric & bniiriîcttritig Co., of Plitisbtirg, [la., have recently
supplicd scveral nlachine% of UIl above typeq for âtrcet r.iil.vay
work. The double current gencrators installcd by (lie bictropoli.
(ail [ailtvay Co., of Toroino, w.rre described iii a recelat issue of
the ELIVCaCRIC,&L NiEws. On this page we give illustrattions of a
Gon k.w. double.current gencrator installcd for the Quebec bloiît-
nîorency & Charlevoix Railtvay by rtlcssr!o. Aliearn & Soper, of
Ottawa, Canadin agent.; for the WVestinghiouse Co. This nia-
chine is direct conîîectcd toaicrt iel recciving power front
the MoîoeîyFaits, and operates nt a speed ot 286 revoluî;oîîs
per minute. It lias 28 poleS, and delivers direct current nit 550j

coiivertors whoîeievtr dotsiredl. Thi4 i-i donc by cîiltiîîg oil'flic
slîaft andi by3 the adddition of et Martini; niotor. * Theî rtatiîg part
tif the startiig liiotor i4; prebeti uponl the arnmure slîaft of the
rotary.

i t i.; clainit'd i liai Ion gain the best rc.nîtt %ville double cul-reit
generators it i'. tieceswîi.ry tChat tlîcy lie operatcd at a lîiglî specd
tO îîvoid a1 ilultiplicity of jmolt.4. For guis reàsoîi Illy tire eblpecially
well adapted for diret connecticîl 10 waler svtlcs. The greitter
flexibility afford1 Co at %tatit ly the lise (if double curret
generaldi s i% :iniost certaini to brial; Clivai ilîto general uise
for botte railw;îy end ligliting circuits. Since tliey are aîble to
deliver tlîir eîr eoijîta illier diret or alterîîating cuii-
re,ît, orza part of caci et a low voltage, the direct currtîît
is at once availaffle for tise 0l tuie iree %vire %ysîellI4 %Witlout
pa'îsisig throîîgl any aîîxili.îry îîiaclîitcry. aud cte ai tomai îg
current, althougli îot suitable for service jet a distanceu on

volts and two.phiase aicrnating currvnts ai 8,ooo aliernations, and
about 400 volts. It will carry its (titi rate of Ioad on citber end. or
il .vil) ulivide the load rF direct and altcrnaling currcnt in an>' pro-
portioni Chat may bc required. The direct current ii, fcd into the
railtvay fine adjacent ho the station and the aliernating current is
tranmittcd ah a high voltage to a sub-station sorte distance
aWay.

The WVestinghouse Company have siupplied for Ille Tlird Avenue
Railroad at New York, six of the largest rotary converiers ycî
consirticted, liaving ten polles «end opcrating ai 300e revolutions
per- minute. Four of thcsc are ncîw bcing used as double current
generators. They have large over-lond capacities, so that when
workîng uender full load contintiously tiiere is very silight risc in locm-
perature. Tiiese machines are ropc- driven from horizontal stcamr
cegincs, direct current being takcn frott the commutatori ai 5
volts for feeding the railway circuits, and fromr the collector rings
arc talcen alhernating currenis at approximaîely 35o volte. From
Iliis; Pre-sure these latter currenîs arc raised by meians of siep-îip
iranstoruners and frensmiiîed to the i :9îh strect station to operate
a similar machine now used as a i,oo k.w. WVeiingliouse convcr-
ter. Thesc double current gencratoers can bec changed Co roiary

account of its low v oltage, cea bc rai',cd by transforers.
1: is pointed out also tChat storage batteries; ilay bc very :îdvan-

lagcottsly used in connection with double current genterator.%,
citlicr to increaNe direct carrent capacily ai timte of maximum
load, or to %ulbply the entire output of botte direct and aiernating
currents at imne of nsinsimtinî load, and to rcguîlaie the siatiogi
pressures for boit) the direct aînd altcrnating currcnt ait any tond.

At a meeting of thec city couincil of' Moncton, N. B., it svas (le
cided Io te Iop 1 cornjîtl tht' Molicion Strcet Railway Co. 1o
operate il% raad %viihisi six montdes or iake up theral.

Il i.; ;nderstooid Chat aui agrernient li:s heen rcaclied hy 'vhiclî
ain clecirit- railîvay will bc conirmctcd a i tCouvre of %le&oodsIog k,
Ont. à1'. J. C. W~allace, rcprecsîng thie promoiers, mtes tlint
car% will bc rîmnning in %ix montlis.

The J.ulu Jslîand Railivây Co., of New esinicB.C., have
dccidtd lu bîîild an clcîric tramway fronti %rn itrei, Van-
couver, to a point on Ille norîli amai of the 1Fra-.cr river. Il iî al-4o
conttmplaîed Io bîiild a brandli front New Westrniisîetr to the
North Armi False Crck line, nmaking about 13 miles tieW r0ad.
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ENGINEE ING BI6TIai' M EWS .îrlî,tq

TEE GASOLIN'E ENGINE.
iii Il S. Plit,

M% ,,litaalit tittl. t etitg a% ILI brutig betare >'u, ira as praclicui
.&fit ttinifiar a1 w.1Y .1% jasilile, Ilte aman taitureq ut lthe gasuilte
a'aa>ila,' .itld i Iti% itl l.lat tte of Ily audientce wili lai uputtc
if Ih la'ian ri atit les flae '.tatject are il ted. lu flitc firt place, it
aouti li-% b i la ,t oasiîiir lif caceilic ot fli fel tu sed, viz.,

,.ldi tv . gaiitat. r.si aaea %u ait know, k- derived truin
crud iait,' j etrîin dîariatg titi tîrocess ut t ef'iiag. attî bcing une ut
ilte Itgtater % ontitlurtits ot Ilte ptaret ou,. It pussesNe aloi uni>' fic~

oftîltu anlaîîî abt ti~bt i% cxlreiy Volatile, vaporizing li
tl&-iti'.pat aI t tar 1eiealrs h ave lîcre a baiait plaint

t gtiiatte, liaaitil %I sulatile qulunily ik rendiiy oiîservedl by latkit a
%ttt.iii portiott aplloli tite ialm ut lie band , it svili bu licen go evai>.

itr.ii tt' ittatiediat eiy, ait il iq dais ijualit', wvikh tnakes it
,pr, idîli t t itîbi for iiîua'er iiaorpos3es, lis gasoiniti kVirtuîaily

liqîuid gi anîd cat lic rendaiy mixed îvitia a proper proportion of
atr atlait iitaraîed tider %ueil conîditionis as lu produce mottion.

As re'gards ils itiati.biuty, tîcre is a popîtiar impre.4siil tliant
iuîn exlls!ive anid exîremely datigerous Io btaille, but titis

itttlires%iit spritg mure frot a lack of knowicdgc titan tram the
t.îçs ut tflicse As4 i îvii i tw prced lu show yotu, gaboline

bîtrat.d aut liutid forma 1îrouces a slruîîg. quick flame, but docs nlot
gise att exploive effect ias att> encarts, atù iten il is considered

allait sttci a liquîid as gasolitc ietssi f'trsî become a gas, artd furtiter
titst bc tttixed svili a certaini pruportioti Zéfair betore iti cans bc
e5îaioed, il sviil be readil' %eaint oîîiy very simple nfeasttres

;art' nt'ce'.ars' to îiit tre perfect saféty.' viz., iîndling il by day-
taglit uii , atnd kecpitîg it ima air.îigltt receptacies.
1 s. ail Tiow drw ynîtr attentionte lflie drawitg uts gasuline

ettgtati wla,îi 1 ha.ve ut flic pi.tîform, :ttid >'uu viil at once observe
att i ;a %itkitig %imiiarity ln lte urdinary slcsm engine. Butit
ht'..' c', Iittders. sa-ileO, pistotns. cuttectitig rails, cranks and fiy

ssaîi. !as a ater ut tact, tutui arc lient engines, the steamr
engille' etnplliyittg wltat mliglt be lerîncd externat combustion and
lite g.as antd g.îsiie eniglue internai combus4tion. Titere is, ut
cohie. an ettely différent cycle ot operations in the twa
itt.tciaîtitî'. Tite steani ctigitte utilizes ite cnergy of %orne coms-

baîstabi.' wh.ii a% us rattstrred lu sealer and carried lu lthe nigitte
a t ietiforatu tf %teatab. »file g.îs or gasu01lte engine tittilizes lite

estes gý uf fiî'dru.-'.rbotî or oiter gas, b', trtaing il dircctiy in fle
c>.l'uîicr. liait%. c.asing exp);tsioti ut ite «air drawna mbi thc cylinder
oaatIi'e '.uititii %troke. titis imtpartitîg miotion lu tlte piston.

Nieacui .taîed. flic' uxygert ot fle air and flie ltidrogen and
.îrbois ut lthe ga% are lite climetît% whlicia, b>' combuastion, expand

aise ittagentifu lite air aand Ilte '.vaiery vapor prodt:ccd by lte
a,,atuti ut ixygett raid Itydroget, anid aisoi carbon dioxide and car-
littalc aCd ga'. fortîteti b>' lite uttioni ut carboti and oxygeti.

.iusî% coatanteciii etîgittes ulîcrate usn shat is known as flic
"«ott,% c: ci.' * iaici i%. c.trried ouI during issu rcvoiîtions, or fouir

P,19tuu *, ukr ut lthe cettgitîe. WcJ wviii coti,%ider titis cycle as
.alpli'. Ili Itl' ordiî.it«>' %itigie act ing ettgiîie, sud cottîatelucing
'atilt lae uictioni trýkc, 'ave '.'iii burt Ilte tiy 'vîeCI antd caisse flic

gtslab mu'. e a Jift trokr itàtîssatrd. Tite re-staIt i% tiaturaiiy, lu
rrate .î '..îttitii itt flic sjace betwcctî Ilte îlistl and cyiindcr

la.ai. mîîid lu opent rite' aîautnatic iel s aisc A. aliowitg air lu ratsiî
ia it tilt titith c''iitfilr spatci. Titis air ký dra'.t Ilroaagha allie-
'aslt uEtsIltteJ op..tisig. attîl tîet-eforc pa'asýes iruagi (lie e''iitdcr
pi't' t'. caie~r% lte t7% ittaer siitit consideraîblc %elocity,.

's,%il tdtiota.- a littie attetai catî t flie back ut lise cvlittdcr.
lilài% as flici gâsoinei recepciitle. td i%. kel ctstanîl> replerlilted
Ji ' t u.iil iii prîrated by, tuàe caîgiate sud drawaatg ils %itiply
trait die mati g:îsulie tttk. . Aîa tube prcabjccî Iront ili' cîîp
iat iti sh ~at i.iand ait--,'%%i'ly mnitg aîir ctiarent i li k-atp and
attsl:attl> s %.apurlzî' .8 test drt 41fu gasolitie on each iauction
sîroka-o froti tIi'tiak'l. l'lacu.ç atîdcr is itereture filei %Villa a
tiasxtarlu %q.atit.'aspitenc% itid gastianc ga% ailI lte eand ut the stction
sarukt'. atid tiat 'a'. lt.iatg actaotf utlit.air tirrenl effectis civ mixes

tiahe a%, clî'atîî'mtt. lii' opeiang% for :ait and gâ%' are No arranged
tla.uI iti'piropostlions .&Te ablit S paru%. t air to a part ot, gas,

1si.lat' ais aî ttîxtte afTurtlig; lte mosI îuntilete coutsion

'aseitcliiî't Titi' itext îruki' of lthe y i i the cuaipres.tati
eu, .l! z-i 4c T,4,'ý N, at a.aa 'utai'fSta.r)L.a«i

stroke. Comîpression uf Ille gascolis maixtuare gives ai more colis-
pictc infu4ion, quicker firing and farr grenier ~ss .Tihis
cuapres%ion iii cffectcd by flic moistuuu or flic fl' wvliei acting

oui the pistonit Irotagit lise crank andi connectisug rod, antt as boita
flic imîlet valve and tlic exiîaîst valve open inward, thcy atatututti-
ciilly close on te reversai of lte piston. iat fic~ end of flic
compression sîIruke the contents~ oftfic cylitider lire nt et jîremsaîre
of abutI Ou lias. lier square inchlila tlle majority ot commercial
ertgincs, ilhougli bath liiglier atnd losver con rebiun iq îaed in
specittie.cases. Tua pltuitinoiv at ils ext.-etîc mter stroke,aiud

a'eady for the tiird or power sIroke. In ortier ira ulilize lieat eaacrgy
oftlie gas il u4 oftcour.. nccessary tuoignite it, sud thfis is effeccted
ina modlern englunes ira two ways, viz., by flic elecuric spark aud
th flot tube.

By lise tanner niethod, cither a sauait dynîanmo, a storage battery
or a pîrimary battery i uased to pruduace lte aecessary, electrii'
current. W~liere the dynamoc ils usd lase %vires are caraied direct
ta the niake and break appliance iti tic cylinder, but wiaerc a
battery is employed it is siecessa-ry to inaterpose a spark coil into
tite circuit. Tite igniter consisis csscutiaily of two cotîductors,
preferabiy tippcd sviti piatisiuna, whlaih are cauised b>' suitable
mecitanisma t0 break lisc circuit nt ftic proper montent for ignition,
a-id glatis produce s spark. (The pritnary ccll apparatus 1 [lave crn
flte plaîtlorar praduces stacit a spark by suddeniy breaking lise
circuit aç described.) In practice tlle ignitang points are brougit
Ialta lise interior of fiac cylinder and tise spark is prod.tced at fle
bcs-t point to %ecure efficient ignition if the compres!ied gases.
The flot tubc isî muci siaspler tian tlie cectrie;tpparatuis. licols-

position, open at ane end and sealed at tlic allier. Tite open end
is screwed inta the engine cyliaider, aud the tube iasving bcaî
iaed Io a duli rcd by a Bunsen burner, ted by gasoilie troi a
smiall clevated tank, ail is ready for %vork. T1ite tube is, of couarse,
kept canstantiy heatcd by flie Bunsen burnc.r dîtring lise operation
of the englune. Wiaen flie gases are cantpressed intoa tite flt tube
îhey ignite aI a moment whici is contruiied by lte lengla uf ste
tube, lte shortet lte tube the-carlier the iugnition and vice versa
The moment of igntiiont cans be preciseiv deterniined svhcn ciectric
ignitiotn is îtsed, by adjustutg flie sparkitig ascchanîisut, but %villa
thetitnt tube lite aime ut ignition is more or less experimientail, aud
as ignition aIl lise exactiy proper moment is nece.ssry for a cotn-
plete combustion and good econamy, il is cvident that flie elecîrie
spark lias a point uf advantagc in titis p.articular, but whcn the up-
keep ot batteries, aud sparking points, and flte atînuoyittg
stoppages incidentai to the use of cectricity arie considercd, attosu
operalurs uf gasoline enagines in isîy experience prefer lite hot
tube. Tite ignition ai flic gases caisses a sudden attd vigorous
expansion ut flic air braught tnge lte cylinder during lite first or
%uclion sîrake, lthe f.ressure riing tu 2o ibs. or mlore, stccurding
lu lthe amaount of original compression and flie perfection of flic
miixture. This causes tllc piston ta take a pawcrtui strueeutnd
immcidiateiy on the compietion t tbis stroke fli ecxhaatst valve is

opetied b>' a rod -and camr and fle burned producîs ot lte powcer
stroke are swept out outflic cylinder, aaîd ail is agaiti re.-dv fer a
new t4tclion stroke, titus euanpictîng flie cycle of tour sîrokes,
which i agaiin naaîie lin orcer, fit-st, autward inaction stroke;
second, inward compression sîroke ; third, ottward power stroke;
atnd touaith, inward exitausî stroke.

1 wiil i10w procecd tu a briet discussion uf the componient
parts ut the gasuline crngine, uaing flie part ut-swing ut tise

Noulicy gabuline enagine on elle board for ta>' plirpose. In the
f'arbl place, te bced Lpresenîis nu unusuai featres spart traits ils
beiusg extra mass%,ive -and smvtîthigtser iiîSn a mc5m engiate
bied wud bc, owving tu Ilte larger fly svheeis employed. Tite
shaft nins in iteavs' bronzre liait-boxes ptaatcd tu fit flic suekets iti
trame. aaid tacid in placre by casI irorn caps. Tiai.% part ut flie bcd
is Nipcciailly slavotd te rcsisl flie st:ocic ut tire povvcr %troke. Tite
fly svticels are spcciaiiv tiîssis', two are ubcd un each cuigine.
Tite crank bltaft is a steel torgiaîg. Tite crank is furgcd soiid,
and drilt anid slulted ouI, as the best practice demands, and the

wituic s vers' earcfuiiy ninde tu %vifttstattd lte -z.ecre duly il lias tu
perturm. Tte, coaîaacting rod 1, a stecl forging blotîed out at

Ilh. pisons end, and provided ssitha bronze boxes and %vedge aad
screw take.up. Il is provided with marine type brasses ai the
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cran< end, ivilli Icnieci steel btudi, double Iock.,îuts and b.ilt
Pins. 'I'lî piston, i., very deeji, as il frriîs il% owiî guide. Il is

îîrov'idil avili, rq.)Ir or 11%,e rinig- tif file' spriîîg type. Tlt
c>'iiiitir l4 w.ater.jîîuketed ail rounid, alshebcwn, iiîl bernîîg iIcCuYS
%try îu keep %ic teinperaîur tirof flic innter wali Of cyliider clotwn go

Il point .Il whlich hIe speciai cylitîdter iubricatlîîg oiti caio it g
wvork. A iiiiiîcrai oitvii 'ii special qialitie-s muiit bcusd -tg,
Ilîavy '.cgetablo t'il wivlî tlivckcti andt e'.eli char in a g:ts

t ngine c'yliiter, fliis doîig miore liarin ilan gooti. As flic
givioliîîe eliginle la a tient t'ngiîîe, fiais îîussr ooling of Ille

cylintier (or icibricat1ilg purpities l-a '.er> i'.'atL'fil, 4o«;ý. of file tin
geilerateti goiîg ino file %'colisig water. 'rite cytitîder hicat is
siisa jacketed, as tliclîtiet valve face in it îîitist bc protcteti frot
flice rcL hcal. Tite iet v.alve #sa a nubbsroomi bltapeti poppet
valve, vvithi al long -. leti carryiîig at sprtiig '.vuhi ensiMii't1

pîromtpt CIO-siîig. la a-, n auloniatic valve, whîlich la Opelieci wvieni
lccre5sary by hIe vactium) proiuîced i the cylinider. At flic back
i4 tile Uie rceptacle for gaNolitie inctitiotned cariier in iais palier,
andi emteriîig fihu. liitîoi of flic c)-linder ivilI bc scen hIe air faile

'.vitlîftic gascaliiie itiject-.r jîrotuding itho il. On flic hiorizonital

part Of titis% air pipe is a vai'.e ho control file proportionî of air
lascif, wifle fic gasolinuc is v.arieîl in qîîantity by a ned vita
tlic base tif the gaoline receplacle. Theu flot tube andi bunseit
humner :ipparatus are secil at fle toi) tif file cyhinider close to, Ille
b.îck covc'r, anJ flic lîbricatioîî tif (lie cyliîîder is ciTucted by a
biglat feeti drop luîbricator jîlaceti ah tile forw.ard endi of sanie.

Ont the bidet is flic exiiaîîsît caasing, valve anti gear. The casîig
la wa«,cerjacketted to pricet flic valve anti scat, andi the valve is

tic sanie as tic imiiet valve, viz., a iiuslireconi aiapeti poppet
valve. Tite value of a poppet valve in gas andi gaboline eniglues
lie, ici Ibo laci flinit thîey fift sqîîarciy off titir.seats, anti owing
to tue rus of air or gas thirougli ilien, flic zca'ts 'are aiways
kelit clear of gril or diii, wiiiclî socu destroys ai»' valve oftfice
suidig vtrieiy.

Ploppet valves expatit evciiiy anîd keep tiglit untier flicîryilig
circumNtaîiccs nid w.itii iii gas etîgine gîraclice, and Uîey are
eaiiy groutid Ic place avinai %vorn or ieaky. The proper openiilg
of fie exliausît valve ib sectircti by file actioni of al canit operailg
a bide roti. 'rue exlîiii ctitîl i mosinieti on a secoiidary bliait
wliicl i s sel in nion froiii flic nmain alîaft by a flair of gear

wvleeis, of uniecluai aize. The gear oi file mnain aliafi lias onc-hlf
(lie inîrti ciitfiatons) aialai Tiis kicssary
from tlic fact Uiat flic exiiaust valve is opeiied once dcîring thwo
revolîitioii o i le nmaini alafi. wliere elecîrie igition is used,
(lie %eccndary shai aise, oîîeracs a stwiteii or cul-oui, alloviuîg
tiae current to pas oniy ah tlie begiiining oif the polver strolce,
and thus savilig file bahîtLry. Boti iîîiet atid exiaitt valves are
field go lisir scats hy spIirail apriiigs. %%le have nov briefly nmen-
tione fic t sential iparts of tie gas tir gasoline elîgine, for a
gaoline etîgiîîe cani bc easiiy arrangedi to use gas. lIn fact
eilher gas or gasoline cani hc useti al avilI ii flice Norîlîey elîgine.
Wlîere gas is useti a coiniiet air andt gas valve l, ciaployeti,
aviiciiautocmatically adjusîs file bupply cf air anti gas iii proper
proportionis.

WVe wviii now cojisider tile igovcrnisig apparattîs, îakilîg fie
Nortlîey ciigiiie governor as our exataple. Il avili be reaiized
flit tluegovernor is a ver>' important part cf the niccliaiisni, as
is duly is le proportion fluc m'insier of imnpul.ses fliat flic- engilie
avili mtn ai placialIy (lie sanie %peed front no icadto 10 cii lù.td.
The governor avorks on flic avel knoavi principle cof centrifugai
force cpclaiiig Ilîrouigl at Pair cf '.vciglits "e aîtacled to the
main shaft as ici niov.e a bliding coliar aleîîig it. Titis coliar hals
a-lp IiPl s ciller etige aviich enîgages -a pivoti linger, tlle sicel
fil of vliicli is formed i mb a knife or ciblac etige. Thlis fil moves
intçard orcaiuî'.ard in sympaliiy vicii the motion Of flic goverrior
halls, and is so arratîgeti iliat, it avili catch uapon a bimilar chisel
etige fornîed lapon flie exîtatit valve roti. Tite purpose cf ibiis
mechanirl i sasa wiîen hIe eiiginle speeds cap a couple cf lurns
more lisat flic normal blpccd, flic pivotted finger la 1,resscd in far
enough ho catch fie desent on hIe exhautis% valve roti andi hldt lte
exhaissi valve open. Tite motion cf flic exitaubi valve rod also
bring.% a tilin bar cf steel beiinci a collar on file iniet '.alve sment
andt lioltis the vaia, c igiî cloeut. Wlien flic part% aire in fiais
pos.ition flicetilgine caîînoî draw% in a charge of gas or gasoline,
andi caninot conipress becauc tf cli xaubt valve is avide open.
Ail tit eati liappilen, ticrefore, la; filai air is alîernaiy draavn in
anti forei oîît oif flic cylintier, ineiticntally eicartig cut file

-sPent gases. \fier :î few revolutions tlic speed cf fie englue
cornes clown tu normtal, and an, flic governer bala corne togetiier
tic goavernor finger is vithdmaavn anti UIl exliaut valve closes,
wlîilc i mIe le "alve is aiiowccl ho open by tlle avihtirmaa of the

bar. A charge or ga fint ait' l% a, tonc'e air.t'.t aii. l, iîua
lireci andc echiaîîatec, liait tIlle out'Vt 1ih u ttt itîmhlt flt'
gtî'et-lor agitili coiics Inîti aîcticon. S,>ui% ttl ii il i ti ute

11i[ and ui iis. go'.ernior, %a tiiis t> pc la mîiicd, tfit t11)I lc t heti,
pow..er iii aplîlieci Oty every ftil sltrtikt, wt' .urt- tiauif'cei arîiait à
dynatAo anud operate clecirie lîgmis '.vaîlî uiîîai kîit'sh'ttiit
andt avitîtit fle intterveti oli tif %hor,îge ble t

Tu tit itocI of.biarliîîg a gas, tir g.itîîiitt' u'îlgiîc ini tll bic'si.iilt-I

aizes; is (aller lieatitig %lp file tube îvlîurt' îiti,d a'.'ii' t.ikt' il lt-a
iiiiutes) tci give hIe ivlîcul ahe il tupie of fts% h>u bana~iil,
'flîli dr.iws it i charge, ctlre%es îad tires il, aiItr sahuit Ilte

eiigine aîîtoniatk:uhiy îîerfon.iu ftuiletiobus. ii I lite laîi gei
%îzeb a ço.cailiecl self.,tarter is4 useci, colisiliiig tifil. salit fillait

atir coliiprce;sor fîxei to the side of tule etigili' gatvai, agit] .1 >îr
cussiontLrateiut by wikl a itltior capi gives file %1p.tuk.

l'le air ccîlipricaser tlraw.s its ..uîpily iirtitghit a ii'l giacîllic
lielcler filleti avtis coîtio '.ic< andi foirce% a mlixture tif air and
gacîliuie iîîîo tlic cyllîttier cleaî'alicc,, tlic pilsu i beilig lieiti ini

place %villa flie craîik jutI above fle cenitre'. Allietr t lire%%uiretifo
20 Or 30 lb- lias heeti tcaciiet tIlle iiatch tir teci) i% igiile'il liv.%tft'
siiddicî action cf a gluiait plutiger .iid flic g.usecus liixttire tireti.
Tite air exp.inbioii tuas brotîglit about tise% tutc eligîlie ici tiikt'
ai fuw rapiti revoicîticîts, witiciî btiilicc' tcî stirt il. lit aouuit c't't
flic cngine puniips air initier lîreasuire ilîhu a taiik .vliiui avcîrkiiig.
anid titis coniiîressed air is uset i e tar i le eigmit' 'vlieiiIte
sary.

'rite cooliig cf tile cyliitier andt aîdjacenit part% is tltucttcl. .
before sateti, by eirculaîiuîg w.cier ihiroîigh tlit jacketsý girci' icieu
for tlie purpose. Tite '.'.aier aîui l iii moitit e.asc's a lact't
inetaI or asocueit tanîk, avitii coiineliots at top) and Iîcttcîîî. Th'ie
vvater ini titis tanik is kept jiiau above flic level tif ilte siiîuîr u'cîn.
tiecticli, aiiias flhie cylittier of fle eligile îeaît% alla, al t'iî uîlttio1
is t'atabialiedti hrouighlicu coîîîîectiîîg pilt's andit tanîks. 'l'ie
anîcuilt cf avater requtireti ls very urifliiîg. fi lias beeu'rid itat
the besi eceonîmy is obtaiîiuti '.''ieî tile cocîliiig avatt'r is i<eît

iiear te boiliîg Point anti tanîks are iîroptrtiiîec it vtîtIal endc
in view. WVhîcre convcluiult, avater initier lirestîre is tiseti for
cooliîg, clispcns;ig '.viit tankls, atnt scîlietilties a pultip Oit tile

engle dravacooing aale fromi aave or ouivîtiîiî îr l' lice
noise made by tile exitauat lias lîroveti a ifiuit lroblii o

iacke, a a ontrvanc avîtch eflecîtali c lle ut itoise tif tut
exitaust aIso bets up back pressure anditi e(ciett los% of
efficiency. The v'ariccus ixmnnitt [li luis recuiuîî have
finally sifieti dowvit t o tîte llalt nmutlier poct , a Plinî casî trisla

covereti pet avilth i'.vo uîentig% in (lie toi) tlireaciecl i recuive tlic'
exitausi piples. Tite pîîrpttse of thîl ctuirivanet'i l o aiicîw tlle
exhaua to expanti vtere it wviil iliace the leash nittîat, liut tlte
mufler flot fairly effecis ils puirpose.

'Meastireîîiciiti olpower ili a gas or gsuîetîgiuk~rî l
caily identical '.vitla tuaI iii a ateam etîgiîîe, as iii bott tilte itiicc-
calot affords al diagraîît %vlîiei exiiits til'eces. dicta. li a
gas or gasoline engine, bowvver, as Ille power il a pplietl cii'

every fourtit stoke, ant i le eligine la %itigle achinig, cli ill ~îe.
fouîrs cf tlle total, piston speeti can bu c tstrti ;là Ille

ccutiputaioi.
Il avili be noleti titat lthe ptower tif a gasoulîte esîgtie la affetteci

by lavo factors oui>', itanieiy, cyiitder :ireua andt pisîton ieei un.
like (lic %te.tit etîgire la wîich ict factor-, are c'yiutier are:i,
iNton "pecti ant ilue varying p)ressure oif tue taniîi. lit ilet

gasoline cuigiîie tute niean effective îrusulru la pr.uctic.ila % oin.
btant, aç il is produceu b>' tue comîbustiton cf gases % lvitîse a oinuîtc
-and conbtittents are practicaly identlcalinl e.uci charge'. 1h
follow.s. iierefore, titat a gasolini engluie siuouic leit-il (tir tlie
market ai is brake orasctual litra' piouver, ana tItis, i% clîc in fle
case oafutot cligines. l'le cutionier aviit biays a i- ii.p. gac'oliiic
eutgiîie gelta i au igilte avîicIt avili du'.lop ti.t ptî'vur laîit a lies'î
centage over wviti 'uinluiutg ah a itroîter ,jIeed, andt tuhe t.C'ta ;tre:
guaranteeti by (lie maker. Tite ositi, waay iîî wiîicla <ilt' Oftw' ci

lit,! englucecatu bc increascdtisl b>'y etai il ni), sl flic t'iignlîc
slîould aicays bc of anmple' poaver (tir fle tothal Itiat. Oit tlic
oiieritanti, teea large aut etîgine aiîould not bc ciiowau, as 'uîls

rusn lancier po'.aer alto'.. a îarkcd ccrcase ici cllic'iest:a'. Exgieri.
nts '.itu% a 12 11.1m. gaS Citgiuîe blto'.'. a CcIlitioi cii a5 ýjCtbic

feci cf gas per liorse powver fier iitiur ah fieil le.'uu, u5iî 0 i i. 1î..

1654 ah 87 u.p., 18-Il 6 111P., 21 ai 4 11.P., anid 30 ahl 2 ht.jm
Tîte different appii"tions cf flic gauoline eligilit are uîuîuîîc'ritas

andt inleresîing. Tue niarine englue,. for uîîsiIîtfct' lia1s aN> in.an
acivaîtages over flie steail enaglue, îiarticuiarly l'or sîtail hot%.a,
tît as it is perfeete i l nuit evcntualiy take l'irah place un tii dlîr-

ection. It lias no boler uuro'.s off, nmo lient, ned, i tit nug, andl
nets a, nimimum cf attention, bc:ities beiitg comnpact anti cicait
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i s' uarteti degrce. 'ime taregaoln n itt j net rev'ersible,
itu a ettîibt îrewllr. ir re.'r.ugeRr mecin!nmi.q 9uocd.

'Îluis latter a% th %%ril ktitwii "Jtk lu Élie Box -arrangcment anti
wtrk-ilierfrictv. The exiiaum. i-4 varrieti overbnril undctr wnler
aud in nabllittey ,îoer.e; a simili ptamp iluppliIle cootIing
ivaler, and (lie gaoinme lank j'. plat et geîtenraih i ulle bov.' Tite
01k'i tir 4 typ 3e i-t growiîîg into jxsptiiar lavor very rnpidly,
a%' il i'. ilore :'cc,îcttîical ilitan the ixe cycle crigimie, and i iepr-
ted iv safe hev1aua'. il ti.e'. I lle ga.c;ltîe lu lquaid for ni. %Vîle the
lwo cyclec etigine ts'.' a viarturciter tir gascmakitgl aliliatice andi
luti tciTfer ttlygtiriim:taty lor exp)lo..iei.. l'lie twve sîroke cycle'
enîgin(- 1-4 '.tb<iti lecali14c il comîtlete4 il% .I ~i ellean revolulion.
Trie tipw.ird ti rele cf Ille pisou îiraws a charge tif carburelîctl
air ifltotlire iaae i', engin... îiireîgh n chieck valve, wicl, on (lie

cwî%viv;art Mu-cie, i-&.lmarhii.tl cc'ntp)reaa§ed andi forced injto the
cylittr. $îleert, il v.. fired. Th~ie uiward sîrcite, îvltichi diiws te

charge uittb te h a'.,;t'ti comileles lime comipresion of' Ile
cha.rge' in lte v:% Iiiider. 'llie exhaita takes place thîrougit a p>ort

îtsc-,eucJ by (h llt% p~cil sîte endtif 'lus dewut slrcke. Electrie
igîtiitiu a'4 generallv u4'ed in tmarine îvork. l'le automobile
Neccntd ai tie lime te offer a large field for tue hydrc.carbon
,uelor, but lut niy opintion Rit it"in etigiti andti ler in la refineti
foru tii cIer. the tiesi %olution tif lthe proeit. Tuegle cigine

et rouiîlesctte to qIar ndt ut bd! kel cetislttîy lut motion.
Tite specd of a gasolitte etîgitte caîtuel lie varied te te extell
mtccc%%try iu cartiage %vork, witiîeut greal complication, anti
cnnaisl bc reverseti wuiieut iuîrodîtcing Élie sanie ebjectionable

féalure - whte ste sîcani engine lias an infinite varicty ot's 1,eeds,
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1o lt er Iundred Pet f Piston* Speed per M inute.

go s 4O 1 5iù as to es o n 80 s 0

ào 41 l 8 54 a. s .6 a3 .à3 . S 6 ~
3-11 8' 39 a3 1 a r l 3. 3 4

:4 t. l3 ,t ',7 î lt 'i, 1 'a',. 4.
S4 6* 3 4 3, t 4' 44 46 4 î

348 a 393 17 1 3 q 4 a44 4 <0 ¶8 6 5 9 ail

4
8  

E4l 43 9. 39i 9 7
146 4 13.67 ,8 , 89 J. 9 993

l ka167 111 9 » 99 1 la 84 57 3931
as 83 14. 4 1 57 39s 823

, '34 9628 1i a

sa 4 ', ô4 3<8 , l1 1; lb ç4 s? ?5 I b

a93 Il 83. 3q a sa8 43 1"t 871 .09 - i te -*4 3 . 378 -44I';1 .a.0 .. 3,6
1*9 0 1 as. -8 3 4 

3
't 34 37 9.4 94 3 4 3 '%43

.5-0 *38 343 3'ý. 1o w, s5939* 43.9 43 45 471

.. î4 ES P.J. 834 1- 4 6 1' t- <6 4-1 4'5 449 41 1 497 518- %4.4
3bos 314 . i,: 1O us '.6~ 4.9 41 4 4~. $7 98 *~ S $o38 63.4
37S 4133.4u7 e0 4 4* 444 o 1 , 338 , ta. t! 6
4.34 Pt uo. el. 453 4v,3 49 3. .399 94 te 7-8 19 li «t

i5f 48 4? -- > 74.4 777 84 (Ç0

Va 444; as ri 1386 sel 735 91 8 349I 8 .,
> 1 7e 61 j<7.t 74$ 1 Li. 90.9 94431 9 W.8 80 si

074 9 3. i e 
6

.
4

78 95 1 834 a U 33
73.40 bS VI7 c" 1 M, ki. 37I "Q3 1 a C091 lis? 1 .1 37. 34

ils~ rovr'sgi i% exily arranigeti suttil wvil sari l aIllte loucît et'a
ie'.er. lThe rngÏite-b uised fosr te purpose aire bcautiful rcfltw
tîtetîl- of tue ordiutanr %teamt cuiue w'.ili jubular frates, %le

c>liiltlde nd 'uti nrl<istg pt'-tltey are usualiy îwin cylinder
tgine'.. Tite boilets arc copp31er pip1 e boitera (mcd by gasolmîtc8

andt ettreiv a.titiaic a%. te iiring, %leanî antd %vaier regulatiorta.
l'ime gaseimte engluer llmtds a breati field. liewever, for ntining,

agricralture andi otltcr mt~%,al te uses are beittg round for
il cotiisuatiy.

PRODUCTS 0F COAL-
rt.'ntittltsiiy Openmi i..cling cif t Ilantilton bratîcît of Statioon-

vn 1.ttguiens ivas lielti oit Tuc.%dny, February 2olii. Tue
lîitincip;8 e'.enl of te evetlttg wfts an adtdres% by Mr. J. Mý.
WVilliant'. of)J. WVmttcr & Cil., oil te âubject oflireducîs thaI coutît
bc kibtaitteti frets' cc-ii. Tite addrcss was illutraîti îiiouglbost
13V nieatil ctf blacklbeard drawviig'. antd spciniens cf tîte varioti%
aubstatîiccoi tanted 9'vers titi exibition for te inspection of Élie
ntentl>c!rs pre%t'mtt.

Il w~as desiitt.tied ilit after Élie finatl product, witicî %va%
lien%. lthe tîext 1w'' of greatebi impotanlce iere gas and coke.
Frainithîe coker ie caiti cecrie liglit carbons andi carbide of
citleiusit u'.ed in the pre'.ucîloit ct'acelylecmt gas. Ceai car was%
the tiexi i9roduiuoet, and a%. the mitistatîce' obtniniet froint Élie (lis.
tmliaîtti's tif ti tar arc lir.icticaiiy itînunierable, the principal
pi3'li.ct$ omll w.'SC t083d8d ami.

VWe tirai ott.isi freit calai t.în a substance caileti benzol, wiîiclî,
tottiied wt'.mtiîtrme a.cd. fori% siitrti.bcnzol, iiiii i u'.ed ex-
leti'.,çely 'î v ihie ;trt cf penfumtntg ap.Next we produce carbolie
acmd. Zhen c.rco'.ele, a1 '.ubaane u'.ed for l~irccvng railwaiy tics,
wvh.r'. ', îc T:mît'Iws îalhalim3e. used in the mntufaclture of
campiter balls; in exceptionaliv colt emtperalurc Ibis sutbstaînce

sorritlitttes blocku u) Ille gris Pp3'4 We. tltcn oblain slid par.
aliis, priucipaily l Ilte fon of ivaxes. Tue Iuist lîredîie oblauuei
ilir<tgi the tiistiIiing processofet ceai tan is tilclt.

l wast Ilen !ite Wt3i lacw Ilte airticles antd ptrodutciomt' meutioattet
were applie in lthe mantufaclture of mtodermn coutîîtoties cf every-
day ube. T.e explosives tt$Cd inminoierî îvarefore ire cottipo.ied
a jgeiy of' îttteriîtl- obtaitieti frot coai, suctelias carbolic nt-id,
etc., ttap3iltiite gecs ittle sentie ofilitent tutt i4 tuttet in sote ot' te
cartritige e' the piresetl day. Tite speaker exiiibiteti samttles of
corte andt elther exîilo.ivCs, nti explaltetci iicw %mokelcas3
iowder duicred fremtt tiimtary gtimn.powvder. Il wvas blte9vt ltow
naturai articles cf cotittîterce 3'.ere beitig itîiittetd by Itrotiluelionb
frntm ceai tar, suctu as cil cf ti3trgce . bîîtted froint carbelie
aciti ; iu'k ; sacchairimte. wicit -, 500 tintes sweelcr 1liamit cenct
sugatr; andt alac artiitciai perfume reseilntg flcwer cf liIac. In
caises tf sickness4 sac.chaitne clin sonieiiinc bcue tisei ere sugar
couiti not. Guni.beîtzoies atluîritily obiittieti fromtt the jiee cfa
Ire growvn lu eastern curtries, a -jubslttice.wiils itas becmt uscti
froîti canli titîîes l% makitig itt3ctt$, andi in ail probability uti(t-
ied in3 Ilte ltnCaCrvatiet cf ttutttiis, is iow artificially mtade in
tue fonit of benzoie aciti. M1r. N'iIiamis liat ot exhmibition a piece
of guutî-bezoie wticit watt over two iîundred years oid. A sub-
stance is alsoýobîtaited fromn ceai tarwiclii is ;tracticaiv.lthe .4ame
as quinitne.

At the conclusion of lthe îddiessq ut litarîy vote or Itamks watt
tendencd NIr. WVilia.-ms for his trouble ii l3reparing sucli .111 intter-
esttg antd exhtautive tîtires on the %ubject. Mr. L B. Mlatin,
of ilcalon, oue of the promnttent stfltiolierv engitteerN ot (lie tliter

bide, addressed the mteetintg
ER MINUTE IN CUBIC FF.ET before it cioseti, andt ait-

81dam Pressure lis Pounide. ~ '> nouncet ilit lie woult ie

Dg 100 110 120 180 140 Jan Z present ai saine meeling in
.1 st iecnr futtre anti address
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4934 i 4&.6 si. 48. 3 9 CONDENSER CAPA-
1.esbs 'J cs 14 CITIES.

1-À 'mq gis~ b' 98$% IE. A. Aller, writittg in
9$698 an40 230 ~

IAJ t 330e a3 :8;3S96 les Je Peî%vr, givc. Ilte ticcent-
47 3 381.1 330. 36 137 447 337 44. ., .
97.3 3>. 3. 30489450; Il6 4 panyttîg luesiw i

;î, 0, 9 " q .6 9gg 3..2 li cuWtc feet the quantity et

uendensiîtg wvatr nequireci
lier minute, cettceriîing wviiclt lie says :Tib table uttables aay
uitgitteer te easily deteriiitie the condensing walter reqtired. for a
mîcnnt ungimie or steami puitîp. For iiîslamtce, if lthe rondeniser is

requireti forant euîgine, say diarnier cf piston 2o incte4, ctîgth
of' stroke 48 incites, speuti of piNtott 6oo fdc, cul-off 14, initial
stcamn pressutre Se potittis, by referimtg Io table, 2o intcite* diam-
eter et' piston ai go usountis stcam ptressures for tce fect of' piston
51>eeti per mntenat full btreke requiies 19.4 ctibic fel of uvater
lier ntinute, anti at 6oo feu piston speeti would bc 116.4 cutbic
feeî, atîd wltcn divideti by !4~ strci<e îvould equal :9. t cîmbie (cet
cf water, or 2t8 gallotns cf condensing water pcer miutes anti
wlien contdenser is requireti fer pump it is necessary te know liot'

ttamiy gallons, of w.ater 1 ils itcargeti rcgulariy by pumîîp ai a
given pres!sure. Fer instance :If liuttp is tiisciangittg 500

gallons pier miînute agutinst toc pountis pressure Or 230 fect l'eati.
As one horse 1l3OWur 15 requîred for every. 2.500i gallons of waler
clevateti one foot itiglier mtinute, SoO galions et' watcr ceuvatid
23o feet ligh wouid requirte 46 horse powevr. Thtus by îliis simîple
table the quantity cf condensitîg 'valer requireti is easiiy aseer-
tained, as titlable is applicable for any style cf condenser useti
for sean engines or bleani pîtnips. Y-au w.ill notice otn tble in
luit utant coluittt lte horse poaner gaincti fer every ac fel cf
piston %tpecdi lxr ntinute.

Tite officcrs and mmemîber.s of the Monîreai Asseciation cf
Stationary Engincers recently pre.cmied MIr. J. J. Vork, nie-
clianical sitpertii endenî o th e Catiatia Suga r Refiittig Cc., wili
a han dqome $il 'ert ta set a nt îray, appnoprnaly eîtgravcti. Tite
presentation 'vas ntade by Mnr. Thos. Ryani, anti 'vas intendeti as
a small token cr recogniution fr Ille efficient ser'.ices rendereti by

in as president cf the association. The nîcuibers wverc aller-
wards inviteti ta a sumptucus repast at Ir. Vonlc*s residence.

bnrt-ii. igw
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INTERIOR CONDUITS.
Wlicn interiar condit watt firéà plazed %ipon tite utîarketi ils

recelition wvas by no nienlas ait catitisiatiC 0one. Titere scemcd

to lie a slrosig prejuidice against tai mode of %wiritîg. and it %vas

îioîtglît uinnecewary anti objcctioriable b>' nany clecîricai eagi-

lacer%,. Tire Interior Condiît anJ Iiitnlitgioit Con;stmîy, witicha lins

tliuce becn absorbed hy Thte Sîrstguît Etectrie Co., was, liotvever,

coitvined of lite tlccesi.ity for better ittu.tiad ai wiring ditat itad

existedti tilth Ilitlue,.atd p)erseveriiigly deîn)oîîsgrated beyo,îd

ail doubt lite desirability aîtd itecesuuity of -îtii a .-ysteni. Front

ils tlrst stcp) in offeritig in glte publie %tmîrmored aspitaitic pîaper

conduit, itis caînpaîy laini 10 have met ail lite varying conditions

.tiiîo-sel i tlite rapid imtpre-vceit in thie art of modernt buiiling

caîtstruction. Tire introductionî ofiinariltortd conîduit was followeti

h>' tat ni trasm araiored, and Iater by iroît artîared. Ils latest

produict is tlle flexible nîctailie conduit, ttow miade agi rail sizes ard

Iîosscqsitig nitan>' iatures oi excelieîtcc. A few of tie îttany

adv.inttges clnied for titis conduit arc: By reason of ils4 )rct

flt.xibiiity as wvelI as ils perféckly stîtooti aitd aimost frietiatie-s

igterior, il i'u entirci>' fcabibie o -string il over beauts ard arottnd

comtparalivelv sharp construtionts, eqiiivalent ta ntany more

e[It>%v% Iliat atighît bc used in (lie rigid piple systeai ina tie saine

.iltiation, and yet regaitire tvire frecdout so essentitti 10 drawitig

ini or ilrahg

The desigtn of tie conduit is %uclt tiat wlile affordi:tg tire

greatest eabe in bendigig ta a crme forîttation, il tbolutely

preventy tie possibiliiy of flatcning. Tire interior is gittus ilivari-
ably) of titîtiorîni Jiameter auJ symîttetridai proportions.

Tire surface presented 1 tire insulation of a canductar iri

'dratviitg ira Il is iess titan 20 per cent, afi ls entire lctîgth, wliile

tat portion ofiatle insulation in acînai contact wlthîlite conduit

afier il lias seitlied t0 ils position can never exceed 2s per cent. ai
the whlole, ieavinig lite balance practically sttspendcd in frea air.

Anotiter important fature oi Ilte cons-tructian oi this conduit

that tvili appeai especiaiiy ta arcitils aîîd buiders is tbat the

ouler sýurface is strcla tduit piaster or oadter surfacing nialerial %vili

rigidly aditere 10 it, thîereby ealireiy eliminaling lite ttnsigily

"plaster cracks" so freqttenîiy ira evidence where rigid conduit
litas been covered by a comparativel>' tii layer or Il skini coat."'

Il is gencraily admilled lhi tlite best wire insulatiotis require

either to bc kept dry or to be compietel>' and cantiatiautiy
immersed il% waîer. Since ta effect. lte latter is impracticable,
lite problem is t0 acîtieve tire former as neariy as is consistcent
wilth practical metiîods. It is wcii known (lit condensation or
"swe.iting*' takes place wili great freedom in unlincd metal

pipes, and asoa tat tite water Sa condensed will be regained wilhin
a piple systein ittdcflaily, resuiîing in kceping the %vires moist

witliaut comlpleteiy subnîergiag giîem, thus absoiuîeiy guarantcciag
tire ultimate destrution of licir insuilagion. Note, cvere tire saine

piple îtorougitiy ventilaged glirotîgliut cvery uînit of il-, lengtli and
ils dianiteter, il: is apparent Iliat Ilte producîs of condensation
would not bc retaiaed. In facî, there wauid nol bc any condensa-
tion.

Flexible metaie conduit is just sucb a veaîiiated pipe; b>'
rcason of its spiral formation itere is no unit Of its lengilit or of ils

diameger without its vent. WVires placed in sucît a conduit are ai

necessily nîainlaiiîed in a condition as irc from maisture as is
pîtysical>' possible short oi hermelically seaiing liîem, tvhicis, as

is 110w kttawn front long experience, is Praclicaily impossible.

TUe destructive action ai a short circuit in unliied rigicl tube is
boa weli undersiaod b>' electricai enagineurs and oathers la require

extcnded discussion lhere; il bas been demaonsîrated, however, by
actual experiateal, that sttch destruction canimo occur in lite

flex.ible ineîaliic conduit an accourai oi ils perfect ventilation,
wlticit aliows tlie cnergy ai a Ilshort circuit l ta bc dissipated
througliout evcry unit tai the conduit section la whici il develops,
Ieaving the inlerior of the conduit as perfect a!, before lte
occureace of the Il'shart circuit."

Expcriments with nails, itammers, saws and ather toals have
clearly demn'iantrated that flexible metallic conduit lias mccitanical
strongîbi superiar ta commercial gas piple Oi the saine %val] thick-
ness and af approxinîatcIr the same interior dianteter, thlerefare
as a satisfactoty protecîing envelope for insulied canductors il is

more desirable than an>' form of conduit ai preseal maaufaclured;
the formation ai sipn aiter mectal ribbon prcsenting an almast
imnpenetrahle .)ur.acc bo nails, etc.

TUe coals rcqutired for instailiing Qrenfifld flexible conduit are
fcw and simple. An tdjustable vise is provided for holding tlle

tube while it is cu %villa an ordinary back saw. A reaming laol,
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sîjîtilar to liat used witit iron pipes, rctnves lite %liglil bure
caused b>' tite s

Aut additiosiai protectioni ngain%t.tt powbl ioiiijtt rv go in%'ulatioli
whiile lire wvire iii being drasvn iii, lt pravitled 'y a smn.ai, ifi site ieg
btishingg tvltIcltla in sericd ira thle enid tif (lie itinue andti heiirt.tl
perninsienlly b>' anl expjtuiiiig tool. Whiîeo Ile 1111îslîig is

inserted in tie end ardtirgle expanîdiieg t ti apîpliehi l'y
sîronig pressure or tire Itandt il forces tire meitai 11110 tie spirall
formantion of Ille cube, îîîakieig a .smiooli) andiiîliis titit
tire end.

Tire National LîdrrirsAsbticiation lias decided' that con-
clucîor% used ina t iii. conduit ,ioi have iii4umirlion eual to g bat
requii'et for conductars inlaited ira ttîtsla d etul conduit, as
%hotwn ira ig heu Rule No. 4ti, Clasi. j), andi abt (lie conduit wviii Uc

approved uttder lire %;lai! contionîîs iitltnîpos liv iteni t'i any
agiter unînsulaied pipe.

As il is maîîufactured ira lenigtli-i of soo feet, andi as the circuit
divsions ina iterior %viritig rarel>' execi Ihad tita ist.ance, it follows
thaIt' Poecessity exisis for at break ira tire continuit> of :t ivliii

iromn jontution box to ongl et. But t lit grva g gain is ira t lie s;uving
of lime, labor anti cost of conslrutiomî, as il is ob)Vi111 tat tirea
-ire no elbows wigli their claimiisled cross section, no treads to
cnt, ani conscqueiitly nio burtien of tool-, t0 coniutet a work-
inan's equiptient. Again, wliule man>' rontractors have tliîotgit
on accotant of its; nany ativantagcs liht il va-s more u'xpeltsive

tir;te plain rigiti iron pilîe,.tiiis k glaitre a ittîscoticelitioi, as ira
addition 10 tire saving il effects in eibows, raid coupliutgs, anti
labor in instaullation, te conduit itelf is soilcwltat.t elicaper. Tire
use of titis condutit titerefore salves tite probiei (if îetcitriing an
unigtsuiated Il plainaI nteg:t conduit titorouîgiîy reliatile, salle, atnd
in ail respects a satisfactory protecting iiîvelojîe for tire iwtsilated
'vire il encloses.

Tire Sprague Company stili maitains ics posiiioît as tire pioncer
in ilbi!deptrttnent ai ciccîrical fields. Ail ils mantufactuires ire
approvcd by tlle Nationnl Board af Fire anducwrges ami ::y
titerefare withiouî liesitatioti be reconînentîct for every kiîîd of
intcriar wiring.

Pe-soîîs intercsled nîay obtaiît furtiter particuîlars or catalogues
from the Canadian sales agents, à*eIssrs. Jack & IZObertsian, 7 St.
Helen St., Miontreal.

MOONUGHT SCHEDULE FOR MARCH-.

Day of
M.onth.

9i....

26....

3(a....

'0...

22....
23l....

28....
34 ....

31 . ..

Lighu. Erîinguiish.

P. . 0.2

6.20
0'(.20
9.00

1O.20

At.12.20

2.00
2.30

No Ligit.
No Ligit.
Ni, Ligl.

P.u.().40
(1.40
6.40

,'6.4a

" 6.40

6.40

6. ja
t'6.,ja

6.ý%o

6. ;j

1.50

tg. -,i.

No uigli5.4

5..240
1 .40
2.30
3'5.10

n .0
4.30

5. i0

No of

t 1-510

7.10

2 .04

4- 0

0.00

7.50

u).1ta
940

1 0.4010. 10
80.10

:t0.1030."0

Total ......... îb9.o

The owners of te Veivet Minle ina Britisbi Colutmbia purpose con-
strttcting a raiiwav from Rossiand 10 tire mitle. Il iI probable
that electricit>' wlvi bc lite motive pawcer. lpon lii5 point a Uai-
reclor ai the Britisb Electrit- Co. %viil -ilioriv> mtake a report go tire

ownttrs.

1
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SPARCS
1liq- Liuiih.rg FIes <i , '.tr andîîl Povr Co.. af Lotîisburg,

IL. B, -% ec'<kia<g <<~<îîrli~

1 lhe ti \V'lisp U.., tir Rlsk Istarid, Que., Entenîd erctiîîg a
il,'% rtu 3., is 1w.,îcirate <<Jhy steain povver.

lsI l'ît ,a Sîns's t slway Coi. have I'itted uîs club rons
I,<, Il l,'I r Encrau .< I lisV co'rnesr or Ctec and Vil te si rect m.

l'lsî ivivi .'sla,:s pplviuîg for charters <o build an electrie
rs<stIgii 01t.îu.s <lrougliItle Wistttcester district ta a point1

tn<iti t. i.îs ss ris <r lî.,so anialgautiatcd.

Mr. %V. 1". Si'warl, elctrical enilîer, of Toronto, lias beco
<'ig,tgs'l o <.rî'p.<rs.q an e%itriie of Ill coCst oI' a y.%tcni oI' strect

and iitîl er s Lat i d ighiti:îg for Torontoa Jumet ion, Osit.

N',îaî'iar ' .idJ tsI ho in prt'grcss for tlic location ai
ltn.,,ill,îl, 0lit., ti' a vscIl l<notwn <inni oI' Imanîsiffcturcrs of

î'l'îru.î .i<l.i.î<Is slis~litdsqiirters arc 10in the Uited

l'lie t'lî'î-is,. huglit l11<<ant nt liittoos'ille, Ont., ties complctely
ileir,»et bJ Cnire oit 1I"cbriar>' îfflii. Tlîc plant vvas uscd for

lliglsig Ille' ton n tfir 1a niptoli, four mîilca distanit, :and ws 19iîct
foii $ýj.în'î.

A~ gi'sile'nis<i liaq inade a propositijoli o th ltown c'outicil of
Ciîluuîss o nt O., <o estatili snclting works an<d rolling nais

ilieie. lie %grcs Io expc'sd $1,300,000 on hIe plant. It is tais
intetîioniî go tatilies tire blasI fût-rnacc g..%cs for aihe production of

<to s olterat <lie tlowviig etigiit and clc<rie plant <liai sill
lie' itn%ta llî'îl frir îlrisiig <lic mnaçliery.

.Nr. 'Iil K. Greeui lia-4 entered tipon Wi.s dutieai as traile otan-
.îgîr tif Ilie* cls'îirn railwai> %3ytiii of' tîte Catannect Power Co.,
ofl 1 .1 niili'. an NiMr. J. 13. Grifitih, rate Ennager osi liceI latiiilton
s: mev'i. It i lia s t:eeuî insîalleiJ as purchasung aget of tlie

'%%tii.its'. MN. Il. <t. Ley'oîî lias succossced )Ilr. Gorlon J.
I Iî'îdersîsn '&- iîZIAiîgsr tif lie flatiîlon Eleciric Liglit & Il>wer

Co. M. un IlendensanI vvill h.pp~oinied in aother Position in
q'lmîCi liOn 4181ili Iiit- coliîpaîti> ' plant.

'l'lie a In..i ilicet .g tif <lie la.lîiCtlI tt s Tran:isvay 4o.b
I toi ,tsCJ, naliîl aillf;ix ont Feb-îatrs itlî. l<'lie stntengent

of tlie iirectors Iliowcd a net pirofit Of $()1,7Q$, as cornîs.red veilla
$54,748.54 for the prcsioîîs )-car. The pce~nage of opeirating
expcuîss wvai rcjîoried <o be lower <hant ii an>' liret'iî ) car,
slîowing a dcerca-se Of 3.91 lier centt. as conîtîared %villa *$qo

4

The car siilcage iinecaictd dîmring tlic > car bY 20,334 car illile',
and 2.6s6,23s paissengers 'ivre carried, Et" illerte.îsc tif '))Q
ovcr <lie <trevioi ycar. Thlî total isistt.inctît of' incaiidewet'i
lanîIPs tlIrOtîghlOtt tie citY wa"s givcn7as 37,267. Tlîc poter statioli
cquipncîît wvas increasi'd by a constant current altcratimig ar'
Inini) tranîsformecr of' aoo lanlips caliacilv, a1 line transfornier of'

.50,000 capacity, and 1liicter%. claîia tkrî'r placcd
tioider elle boiler.

iNtssrs. Wright & ?ileKiEiley, of' Seaforîli, Ont., tire stili neoa
tiating witlî Dr. Norton for tlic purchase of <lie cîcetrie lighît plat
nt Slîolburnc. If an agreemnt i reaclîod thcy sîgrce ta simpply
liglits ntai îiefollowitng rates oit a ive ycar coîitr;ict : For lighiig
litreels front duisk itil rnidntiglît, aînd eleyen o'cloek on Stindays,
%villa 2(J arc latiîî,, mun i iloosnliglît sclîcdtîlc, Soo ; for ligliîg
towt hall anod public lihrary willî 2o incanîdescent liglits of 16
candle povver, $S. Rates ta lîrivale takers would be : 1 <o 3
liglits, 16 c. P., 40c. a Imontli ; 4 tu 'io ligllts, 16 C. p., 35%c a itl11
si to îa -. lt,<e.p,3Ca nilat ; ovcr a 5 lighîts, 86 c. P., 30C.

a inonili. Bcd groom lamps, 8 c. p., Sz lier vear ; <0 c.p., $2..2S
per ycar; 16 c. P., $22.77 per year. <<ilis and clîurclîc's, $i.50 lier
16 c. P. fier ycar. Cicat wVSiing, $t per lanip. Concealed wiring,
Si.zaî peorlm

ELEOTRICAL REPAIRS
ln the large anud mel equipped factoie where the manufacture oif etcrical

apparatus Lr.cà%rrirsI out under îLe piece work %)sîem, tbey find <at tepair sork or
apiaracus sent in a.> bc repaire.! or reuouin. intefkreas m t h ibis sysiem, and tri masy
cases they wosId <'reter nat su do tbis Iuind of work. as ili, almoas imixos.s:blc <o do
it wiib dispatch and ai a reasonable puice. Enoeing the abtoie to bc a lacs,

MESSRS. FRED THOMSON & CO.
774 Cralg Street, MONTREAL, P.Q.

bave am.nged iir wostk-s for repair worlc only Tuies Iep arm.sîsres cf neart ail
maires of dynamo% in stcck. wbicla <bey geant shile repaira arc besng m.sde Theu
ractozy itsu arrangesl ihat tbey catn rua night and day, and! worc can t- tinislîed in
the sbortest possible aimre. Telepbone hUln 3t49.

Westinghouse
Rotary Couverters

I

et Give Satisfaction
for ail kinds of
Service

Ahearn & Sôper -Ottawa

AGENTS ]FOIR CANADA.»£
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The'lk Victoria Telepliomie CO-, of Woodiville, Ont., ait a r-Cent
i lleeltillg, tiocideti tu extecd tileir Uine tu Lindsay.

ie flriîi%lh Colunibia Eiectric Railway Co. intend to do con-
%iter.tble dtouble.îrnackitig in Ille City or Victoria.

* ~Ji is %aid tirai the Molre..i Street ltniltwny Co. have docided 10

i. prOVide0 41peiia cars for (lie 4orvenience of suiokerq.

A ilew building wvill bc crecteel in Montrent for tihe Cataiani
*l'acitic Telegr.tishs, the plans ror wli arc now beisng IprepCrced

bliy xwl & Siruttuc<, arclîltects.

Tite lowmr counacil of Richmîond, Que., hrave given a five year
contract for Street ligliring ta tihe oIectrie Iighting conmpany tif
il.ît place, ai thre price of $i,oac pur year.

Tie corporation et tile village of Beauritge, Que., is %cellg
power front thre Quebee I.egi%l.aîure tu Colntrtset an electrie rail-
wiay witiint aile gliunlicritv anal eontîecting %vill tIlle ci( tico Moin
trerul.

Moa.l'eler [Ry.tn aud Jouin 'tirielJs, tif Toroiitti, lmah u

nrittîed t tihe couii ti f l<niopI.L., a lpr-illt%iliofl t%, e-.
tabli-iri elctnic liit andi waterworkcs %VtCem'. Costing u0O,
lirovided Iiey are giveur a franchise for îlrirty year-i.

Tite trangport whI~tke,~iicir was cirarteredti bi carry

Ille Cirnatlian cavéiry tu SourlrAs1a wa.; filted %villa electne
liglit s. Tie irl%.liitioti inciuides a au k.w. nulîiptilar tlynramîrot
atic switciboartf, wimici i4 being supplii by Ille IZ> i)t Eieetriv
Ce. Thris ia tihe sconrd transport for whieli liais coirrpany li.ve
quppliel aile clectrical appzrratus.

Jo llN l. liAIZîEf, lregitel. ORO. N1. 0)14 LL.11g, «Ser.. Treet.

TRE CYCLONE GRATE BAR
SIMPLICITY

DURABILITY
ECONOMY

Ilurns tire Chevapest Vuel %villa
tihe Blest Rzestlt%.

A Boy Can
Operate It

Senti for Iliescript ive Circula,..

Wheu installat new Botter$
specrfy Cyclone Bhsking Grate.

We turnlah plans and apecifica-

lions for setting Boliers try irait
modela metirod. to enaure economy
of fuel.

WC aise trmodel old plante to
enautre thre best econonay lu con-
necttou witb aur Grate Bats.

We mire Onec daim that wc
&£tee to evaporate more water per
pound of coal thait any other device
in Amierica.

Tai Cvci,Nz GicvrtE mlit cMirAv ToaeoNro Ju. iD.'.. Ont., Ja>n, 2<11, qcý
(Iimited). Toronto.

Gr \I'r q .- %Vc take much pleasure in glt'ing you Ourt estimonial M Orate Bals. iei t you P.it Lai for us is givng ptrfect satifactiosi They ire% ery toit.
senient t0 op-rate. hava ample ait space. and are very ecorromical regardint fuel.

To ecrcy irrttrding psrrchaser sec wouli adsure to adopt the Cyclone Gratte lBar ln prefèrerce to any otiier Icind. WVishing you cvery succesot, se rare,

MANUFACTURED BY. orînî.

Cyclone Grate Baie Co., Limîted
Telephone 1108. Office: 10 King Street West, TORONTO, CAN.

NEW
OATECHISM
0F
ELECTRICITY
A
PRACTICAL
TREATISE

PRICE
$2.00

SENI) ORDERS TO .

TltI2O0. PW(DE. & 0.
PUBLISàERS

63 Flfth Avenue (corner 13th Street) -NEW YORK

FOR ENCINEERS
AND DYNAMO TENDERS

Fnginters ceesling a practicel bookc on cety.day electrical pracice seill finit that tit,. o Iý ili, ait
reqiemelt ast i relatai fillIf' tipoig Iynamoýs, M.otors, Itirinç Electrir J.irghiuz ltfll.t*lltirg. lilec.

ireBateres Teepoae.E eire levatorm1 Ilanp% antd Raitwa)-. Il is alsar jh an sisf r
oflccîrcal %V0.au Terais. The solume ist.oir.dilu landy puýceeiboni fofn. ted Iruhler. gilt

etiges an ld ti ihie. 1 a has %5o pages or upîo date information, andi i% fgàlly Ilrstrat ed %e jîl, sýo
cul,

This wori. sili b- 'eut j-Aopaiti pon reccipt ,r$2.-otatiyaddretin mnyparts.£the w0nl.'.î
patron% of the EuCîe, M%1 Nxial% il willîbc upplied.,ifdcired. on casy ternim tyment. i .

wilhl order andi r1.S ln oJiy' Senti reuiuta.ce bit Poil Office or Lxiprms Iltnc> Order. 14As.
twill bec sent on firît puy.tlt.?.t.

SPEBOiRL PROPOSITION

CA TA LO G (I E

SENTs

MU

.1

z,

<2

o

I.-

o
t.>

c

G

1899.
TIIEO. A UDEL & CO.,

New Yoik City:
Send me. postpaid. *'Hawkin~s Nrw Catochisni of

Electricity.'
Enclosedflnd One Dollar to couarfirst paynent. If

the book proues as adeertiscd I herebg agrec to sond
you the remainlng dollar v-ithin 30 d iye.

Naine
Address

.............

OaNADIAIY _.ÊLIECTRICAU NEWSMarcil, tqoo
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SPARKS.
Tric si igt. ougic il qit E.gstt Toronîto i-4 iookirîg m[o hIe question

of ,nst allîng ani eicet iric lîglît ptili.

Varagg su %le-&hu t- hê., Ig, im ' liv tige Cit y Ccar il of Hlifax,
N.'-'., whtich lt.%% dc'. idd t o v'.tt~îa mcunicipal dcc tric lighit
piant.

Tut. Viîed ElectriLca. of Toragîto, 1irio.4o cret ting ,îec
fatiory I)lîuulduugq, iiicre..ed tiggcssý iîavimmg niadc. larger works
icc%sary.

dl hy- lw cviii likely bti sigligit ted t> tlie raleîîavers ofY.argnotil,
N. S., gno tide tIlle qumm orSg3 0for a lse i gî iuiîpilîg planit
for the~ rsaterwotrksi ..ystemm

Mcsq-ru W.. AN. Dclen '. Rhlgîandi otîger,, have bren
igieorporucas 11-4, IleVaIlkertom Elct ric Liglît & I>awer Costîipîîgîy,
of w.alkcrtogî, Ont., will a Capital of S3,o.0

Il is xtated glial the Domgiinionî gtserîloiett Ilia, decided ta, igi-
t ailla storage tittery plant at I laggil ton beaciî, and Io liglit Igle

liier-o and anprocics ta tlle canial by elctricity.
At very altraclise bookiet ,icscr,1îtivetiof [lie .Juuitii gioter lia.

be,.gî rcteivc fratîî M,..r.J.ck & Roiecrtsogi, of Maîgîrical,
Caugaithlgi agenit% for tlle spîraguec leiclric Comnî1 .y.

Thie Ciiîigi.ii Geilcral Elrc'tric Cnnii.cny) aire in mîecti of ad.
dit iogi.d factory accogîgmodctiog. anud it i4 probable tgliat theîy cviii
crect a large atdîgiogita ttîelir w1vaîks «l 1'eterboro, Ont.

The E. Bl. Eddiy Co,., (!if Hll, Quge., liave awardc.d tule cogîtract
fo)r elect.ie iiotors for operatisig tigeir fitlry igi lmil ta Alîcari &
Solier, Cagiadiagi agent-. foîr tlle WVesigouse Comniamy.

l'le gîîayar of %Vimnîîeieg lias aîîgîounced tlîat lie cviii intr-odgce
a by-law tn gîrovuie s3toooo for Ille ignstallatiogn ol a mnunicipal
yzas plant, aisci timat lie cviii talie steps ta secîgre tlle franchise for
privatti ,,celric Iighiling.

Tue Crow's N'es.t Vi'as Electric Liglit nnd I'ower Co. bas been
igicorporated by tule Govcrnnctît of B3ritishi Columbia. It ib pro-
pomed ta devclop svater powers; and suppiy electrie light -and
power go tuie town of Fergue and vicioitv.

Soie idca niay bc g.ained of tlie ouîtpuit of tue Goldie & Mtc-
Culiocli Co., Limnited, of Galt, Ont., Mien il is ktîown tliat tlîey

siold 34 engincs the first 47 iiay% of flic present ycar. Tliey are
byis I their ollier departînents as w~eli.

Mýcqsrq. W. Il. Snowvbail, R. A. SnowiaII, GCet. E. Fiqher, I.A.
i.stîvlcir anîd D. G. Sithii are qeckiîîg inîcorp'oration, ni% tle chat-

lIani Electric Liglit Co,., capital Sýjo,ooo, go carry on an ectric
liglit itg business iii t he vicinit y of Chath.un., N. 13.

MNr. MN. Kyle, or Rat Pottage, ont'. whiei in Toronîto recently,
..taicd ilht as seon nu tlic mines o ai lie Gold Paie Mg,'nitgg
Companîy werc cstabtiied on a irm blt.o.. a w,îter power would
be uâtilized and the entirc plant uipcrtd h> elet, iity.

Oîîe for the New àiidland EIClevatr Cti., ole for tlle Denver
poartland Cenient Comnpany, Marlbailli, aud thirc for the
Linde Brttit Rcfrigerator Co., of Monircal, aiec aîwiogig recent
--ades of Wlielock engincs made by the Goldic & MîcCulloclî Co.,
Liii cci, cyaît, Ont.

Tue C.1t. Tciegraph Company have dccided to purcigase the
building now occupicd at the corner oui-ositiai aitd Si. Francois-
Xavier streets, Montreai, and in tic %pring lu crect on Ille site
tagercof netv building so jîlauîed as ta miet tlle requirenîents tir
thecir rapuclly growiuîg bus~iness.

A commiiiec of tie council of St. àlary's, Ont., visited tlie
tawns af Goderieli and Scaforta to %eccîre iniformation regarding
tige operatison of waterwork% anîd ciectric lighit plante. This coîîî.
mitie has reconinîended tiîat tlie rawn ksinie controi of ail
lîrivate eiectric Iigliinig auîd tliat addition%, bc umade go the plant.

Aniong recent 4itles this year of Ideal higli p.eed etigmnes nmade
by tic Goidie & à1cCuilacii Co., I.imited, of Galt, is one for St.
Fraîîcois-Xavier CoUllge, Antigonibl, N. S., two for Canadian
Gecrai Electrie Comp-iy. aid one for Vm. Cowagi & Co., Prince
Albert. N. W. T. These engines are iii demand ail over the
Dominion, as tfie aboya orderi' show.

The T. Eaton Company have decidcd to remove their entire
engineering depat-tment from its prebent location in the main
building ton new building recentiy erected on tlic nortb side of
Albert et., Toronto. As thie is onecf the iargest isolated electrie
and steam plants in tile Dominion, guis change wili involve a vast
amouint of labor. The chief enginer of this plant is htr. E. J
Philips.

S. ANUFAOTURED DY THE ..

SIEMENS & HALSKE ELECTRIC GO. 0F AMER/CA

To Officers and managers of Central Stations8:
The Duncan lntegrating Wattrneters manufactured by the Siemens à Haleke

Electric Company of America are constructed afier my design and under my personal
s9upervision.

The great facilities of this Company haue enabled me to complete many improue-
ments heretofore contemplated but neuer un tif to-day accomplished.

CANADIAN AGENTS...,.m

MUNDERLOH & cou MONTREAL
Wri e for Catalogue and Discounts.

CANADIAN ELECTIRIGAU NEWS blarcit, 19M
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Head Office : NEWARK9 M.]. Canadian OffiCe:' Temple Bldg., TORONTO, CAN,

MÂANHÂTTÂN
Âlterlnitinig Ourrent Arc Lamps

You arc invited to mnves-

tigatc. our A. C. Sei s En-

closcd Arc Sy stenm

"léRACTNCE Col['N
jto provide for any percentage

of circuit.

C2 R Loss constant at ail
S-ryt.F No. 2~o.

D. 13 Trim. H3rts. loads=200o watts.

At 6.6 amip. î72 v'olts

arc=430 watts.
Total loss in lanp=.s

watts.

Y i Power factor î
Scornplete cir-AM

cuit of Lamps

anci Regulat-STL .10;

D. B. Trini. iron or=.89.C*..

Ilanbattan Gonoral Collstruction Col

I
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SPARKS.
Thet Camiadî.i t.t',terai hiet trio Goli:patll% Ita e .. Iib-;ril>edi S i ,0o

III the National l>itriotit Fliîtd.

Mr. R. A. iL. Graty, electricai enginsIer «and contractor, Toronto,
lbas re.ito'.ed to iîew anid niore eonve,îieit ollices ii Illte Ro'.sii

It ils undersîoo(ýd lItai .î conipany w iii appiy for a1 harter to
cipiratea tar'et rali.>in tIlle mîipa te of Fairv'ilk and
Cai leton, ttljoigittîg tIlle city of Si. joulit, N.B1.

Il ils reported îiii.t the Paaatlower Coinpaîty. of I l:mniiton,
aii exteîîd ttîeir iradial ri-lay .V to b .akviIIe ai ait early
date. Il isais>taltI iî.t tliiToroîtto Street IZ.milway Coitpaty
%V;11 iltiida road wve't to Illte sisir point, tttiu. cotiietit:g atn elc.

trie raiwav ..vstq-c belweeiîTrot aîîtdiailtoni.

The cily tif Nltlitîrc.td tlle ~motra ictR.itway Co. bave
agreed toN tithie coiirt%. ho deuide tlle proportion of coNt to bc
btorne hy ratils for lte reinoai of s.tow frotthle stresduriîtg the
winter. Thei %treet ramiwa', t)nfltnft lia%, in Ille pasi, Ixaid lwo-

t)i"srds of thicont.., fint lte oid conitr.îet lia'.iig expired. the cont.
pan>' wvi..h a te% agrecîtienit enterrai mbi ou itle liaif cost b.iS.

MNessrs. Wallace & Little iil-ia.kc application nt the =eoiTng
qe.sioit of thle Ontarico Lcgi..lattirc for the incorporation of #bc
WVood-%tock, Vilaines %Valicy & Ingersol Eleetrie R iwaV to
contrtiet an cectrie railway ilirotigi l tihe lown of w qk

.anti of WVet Oxrord ta Iigersoil, witlt branceIus Io otite

MOllIS 80I11R C8IIN_ f~~~ NE 0 141f
Lubricating Ols and Greases, Flue
Cleaners, Cotton Waste, Pipe Couering,
Asbestos Coods, Rubber Pacldngs,
Bt-ass Goods, Beltîng and Lace Leather

W'e Baty the llest andi Seli a the 1'lt Price. If Vols want
in Save Moîtey antd Gel Stàiperior Goood.. W~rile L's.

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

Victor Turbines
OPERÂTING DYNAMOS

That there are more Victor Turbines in use supplying powver for
clectric gencrators than any other, is dite to the rnany points of
superiority posscssedl by titis Turbine.

FEATURES WORTH REMEMBERING

Tiçfili. specd, Clos-e Regithit ion, Grecat GpC(i)Iity
Hligi. Eliicrieiiry, Perfect C!lli7udei Gate, Stcad?,1Motion

RECENT PLANTS INSTALLED: -Lachine Rapid.s liv- Eloctrie Light & Power Co., Dolgeville. N.Y.; lionk Fails Power
draislie & Land Co.. onmiQue., I .otlt.î.; C baiu ) la ans. Co..,Ienik N.V.; Hiudoni River Power Transmission Co.$
facîuring Co., onrt.Que., o.ob..;We..t Kottensay Mechaniesville, N.'a.; Cataract Powcr Go., Hamilton, Ont.
Plower & i.gliî Go.. R.'In.1..,300i.. ogvl

CORRESPONDENCE SOLICITED.

The StiIwcII=Bierce & SmithJa«iile Co. DA 1TON, OHIO.

ELECTRICAL STORACE
on new LUes.

Ail conitaiing celis ;and eNcessive acid omnitted;

Piles (if any voluige, ziny capacity, in one unit;

1-ess space, less weighit, less prîce.

Volta E1ecti je Storage Go.
HAMILTON, CANADA.

scien tiff Amnerican, Oct 14, 1899.

lia%. .t lasI corne t.1 lt.mnd alld i..

fli-Jt niosi iveoroîtgi. %cî.fîîris

lt .ny lttsg.Itage on Ille .îi~el
Il as of'regIlii.i îi.;îe'ie.n
lia%.l ai 11..ge'.. Th Fl.t'st qîIîî Ille
article% 8-4 %Cr% Iigla .nd tabc il-

one whlo IN i aIl il itel l ailebb
autottibde i mii fini soniriiiîng in
ster new mla.znc 1, villIin-
tercliiltinu. F%~t eti. lle .ie , 
tAr Irons IwtIIg tt d'et.b t tiCFt

i..an arti.le on il.,' seecit ilor.ti
paei ti N s 'r i, .tIlle

.Aîlcoibc CI.. ' r.tn a. e. 110i
Ansloio'! inie.1i. .î-p,
sottCr Iint'pge.t e.x. h. u1
las% lxscn eetîctd. iln tht'tith
',Ir n>aig.t.7ilte 1 .1 inesNI I...îtisb
torv one.

SUBSCRIBE TO

TUE 1 ATMObilE MAGAiNE
31 State Street,

.NEW YORK.

$ 3.00 I YERR.

N. Y. Evcning Poat, Oct. 9. 1899.
Tlhe ncw iiu.traicd AT»o

rli.E MAG.AZINE (New York : V'.
S. 1indutsîrial Publiliing Co.) lias
a Vcr attrncti-cappcarancc,.Iid
il % varied in conîtnts, w-itltout

tîndtîe pa-dding, tat one wonders
itow sale editlor tan fll fais pages
litrcaltier. Stili, Illi% ii npg
toi ,.itiw.. ilitl iltere ik a consider-.
aille Il üreigra automobile press-"
andi what forcigner.s cars dIo in litse
%Va'. tif fîîrni'.lti.g Ilcolly to the
pitner. Antcrican.. cat. The sc-

cicly feature oir tlle new veiticic ik
iirougl Io Itle front %villt ncw.s
frotta Rte Newsport fc..ivai-:itc
driver. bw ilir 'va>. not always
llitting on te Ictî. Ttere arc
coimpcient.secming bok revicw%.
art! sonar «%ncr..sivonsarc malie Io
tile genierai rradcr ini t-omicaliiîa

ý,f pencit ant! verse. The iaigs.
zinc scems frire fromn biais.

GAIYADIAN r2L'BCTRICAII lyllWS
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A Series Alternating
Street System

WHICHIS SUCCESSFUL

Our Constanit Current Transformer

can be operateci on any Potential, or anY

periodicity, and on one, txvo or thrce cir-

cuits without additional constanit Potential

Transformer as re(1Lired wlien so II1

-- regulator" is used.

Power factor arid efficiency highest

attamnable.

No destructive gyrounids or short

circuits with other Iunes where our Tranis-

former is used.

If you contemplate a change we can

showv you resuits which HAVE NOT and '

GANNOT be attained with any other systcîu.

WRIT:E US FOR INFORMATION

CANADIAN GENERAL ELEUTRIC CO'Y
The Largest Manufacturers of Efectrical Apparatus uncler the British Flag.

HIEAD OFFICE: FACTOII 1%1-

TORONTO, ONT. PETERBO0RO', ONT.
3RA\Ci OFrCpS

HALI FAX M.NONTREAL WlINNI PEG ROSSLAND VANCOUVER

CRI4,RI)IAZi ElLEIGTRICAL NEWS,Nfarcil, igS
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SPARKS.
'titttA ii. jt ut lîcei î.ken for Iigilng Ille '.3reels o f thle

town tif Na1't, riv, Ont-l. ncr .t jiriod of leu years*.

'llie Roy.ai Electrie g.ompnI)t . Il il fileelitig of Ille dîreclors
liedd a fortiliglt ago. d5". i.red a sîuarteriy du'. IdCtiti of îi'.o per

*File corporation (if Ilîtill. Que., '.'iil '.itlilv let Ille cotîtract for
Ianps,4 %%'ire% atid IIlturt'. for the~ lew ;ire iigititig sv%teti.

?sIr. L. E. Cs,îiilîîer, tif Nliiilre;tl. is preparing fflanst for a boot
and %litot filtitry 10 bc erVCIVd aii Hiti Qlle. iniiI biblCrO wvil

Tite Nltsirt-.t -Street R.sîlway Ciitiiiî.snv pr0iopsC go place its
'.vires underground. Thissmtatt.ger. Mr. F. *L. %Wanklyn, btlt#es
lthat il hia% ,eti devdd tsi expeild ',"00.000n 0t> a conîduit sY!ittii

FIRSTBROOK BROS.
Killy st. Ea.q4t, - 2'OR<NT<>.

O AN IT2KS S

NV'RITE FOR< tA<TIO v1AR%.

q ON'T STAND STILL!
jýe e lnt.1 ~ 5

l r 5'8 t . e.I e.u...s.r

Sýqstferiafic Hornc8tuduy
cieus- e, Al).

V5.bAN( I 1 tT. 1 e -NR.'1

BLEeCTaICALE?îGIBBRING
Taught by EMA,).

AMERICAN SCHOOL 0F
I CORRESPONDENCE

tCh55ne,i Ly L.se.ete

Boston. Mass. * U.S-A.

If you want to. ...

SELL
ANYTHING

to the wholmsle and retail hard-
ware merchants and mnanufac-
turers

ANYWHERE
ln Canada, you can reach them
through

TRE CANADIAN

HARDWARE AND METAL MERCHANT
MOFTRL'L ad TORO2ÇTO

%viiicbi bas becorne neces'.ary o'..ing to fle large numlbL'r of cars
on t1ue str 1ets. Tire %v'ori, '.'.ii lasi about nitre niontits.

Tire Chantilly WValer IL Plowcr Comtpany htavet conitaenced rte
con.iruction of a ne.v lait racp ai Chatnby in order t0 develop tire
entire wvatcr power. Tite conitr:'et libs beeti give'n in P. LyaII &
sons.

M~r. Geo. C. Robb, of the Boier Inîspection & Iiisuira'nce Co.,
lbas recotnrncndcd itat tîço ne'. horizotntal tubular boilers of
>2r5 li.p. bc jn'.talied in ltir Maclîinery liall of tige Toronto lit-
dustrial Exhiitiîon.

Titîe Utîdurfed Stoker Compîany of Atnrica, was incotiioritcd
lasi inotîitl iti Ne'.v Jersey, with a capital of S, ,ooo.ooo, (0 imallu-
facture at atttaîi %toker. Tire incorporaiers incitide Messrs.
Geo. Goodet bain, W. R. Brocic, T. Rowain, J. L. Ross, Elias
Rogers, L.loyd llarri,;, aud J. Bl. Diii, of Torotuto.

111 fM[RI6fN TOKER

Ilbolograffl of a Cbitaney REFORE rite

.Xtnerican Stoker iwas iinstaicd.
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nmRi<1fl!qtfKRPifl Broadwaya&Y Liberty. tet
MONTREàL, CANADA: W. F.. GCIWER. %laar5gcr. STsLsKT R.%11-WAV coli M52R%

Ilicase mention rte E~LECTttk.At. NF.ws whien corres-pondîang %vibh advcrtiscrs.

FORSAE~u
()o K.W. iVsi~os ooo V. Aiternatin- Genterator, wvit1i

Exciter, bohii in good condition.

Electrie Repafir & Coutracting Co.
617-619 Lagatnehetiere Street MONTREAL

IMPERIAL PORDELAIN
HICU POTENTIAL RD _

, ~Tr.t'.nln,,sson tif Potvor Lio ':West Kootenay lPovier & Light Co.. Bonning-
tp1 ton Falls to Rossland ; Catarac. Power Co., of Hamilton, DeCow Falls to

Hamilton . Chambly Nanufacturing Co., Chambly to Montreal:. Llght, HeatI l Power Co.. or Lindsay, Fenclon Falls to Lindsay; Town of Orilia, Ragged

.~Jdre'.'. ail
Cor cIArtundeike

Goieeai Agent, 7 ARcH STREET. BOSTO#, MASS.

CANADIAN EllECTRICAli NEWS àýinreti, igoo
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JOHN STRRR, SON & GO0., Limlted.
ftiàLI"X, 14.8.

Agent for Onitarioand Quetaec:
JOHN FORNAN. - XONTREAL

Picase mention the ELECTRICAL Nitws
%'hcn corresponding with advertisers.

ESTAIILISHED g
CIICLES P. CLICÂx nt. JAttI.D uitiTTREHOKHcr

Preudeut Tresue.

BRAtKDSMUIMEE:'
Capital and Surplus, $t.sooomo

Office. riarolighaut flica CiS0lizrd IWoqci
Ettecotive Offices:-

NMs 346 and 348 Broadway, Nmw VYnsK CirY. U.S.A.
THE 33RADSTREET COMPANY gathers infor-

mation that reflects, the fincial condlition and sthe cea
troIin~drctnunce cfesey jnce ofmercantile

ay.ttise ilrhat, for tie me its. luprc= t;
oerlng ana ponltating inforatino e sorit~r a Dnot resnblcaue n onüiderta ton, great,

t thelis syjtify lis aitias an suthonty 0~
ul uraffecaing coummercial afair and ce cntile

a eit. Ita offcsa colnion s ve i eem sseadily
extendea!, aud it furnishes information conceruing muer-
cantile posons thirougiout ste civilizua! wortd.

Su b~ip~r a sseel on ite service furnisitedansd
only by reputaitie wsolesalc joitbing and

tnanufascturing concerna. and by reaPousîitl'e and wrtehy
finandial. fiduciary aud btusiness corporations. Speciftc
terras usay bc obtainea! b>' addresuitss the c.>upauv as
a cf ils oilices. Correapondtnce invitea!.

THE BRADSTREET COXPAlY.
Toronto Offic: Cor. Alelinds aud Jordan Streets.
Hanilton Office:- NO. 39james Street Sour b.
London Office. No. 3t55 icitutona Street.
1Vtie Office: No. 39S Main Street.

V covrOffice: Cor. liaetingaradliauiltn Streeus.
Yicsorm Ofice: BSoad of Trade lXuilJirg.

Tai. C laYast, Gen. Mfgr. Wesxert, Canada,
ToxomaTo, ON,4T
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EBLBETFR1GITY
By
Wiffiam
Thompson

In StrongaCoth Binding

T HE preparatory chaptrs are devoted to, aconcise explanation of the foundation prin.
ciplcs or Mat hemnatics, a know>Iedgp oE vhich is
absoltitely nccessary to the study of Ekectricity
and Engineering. In the succeeding chaptcrs
thc student is led by graduai stages to a miore
comiplete acquaintance with these subjects, and
is equipped with IcnowvIcdge to enable him to
pursuc bis rescarches to any further extcnt.

Price - 50 Cents

THE

C.- H. MORITMR PUBLIS}fflNG CO.
of TORONTO, Limnited

TORONTO - CANADA

Send for Table of Conients.

The Packard Electrie Go., Limnited
MAKERS OF

Lamps,, Transformers
SOLE AGENTS FOR. .. .

Ssheeffer Recording Watt Meters

eee4oeee ST. CATHARINE S, ONT.

WdE ST ON [LECTRICAL INSTRUMENT 60.
114-120 William atree4

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

W ESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,
MILLIAMMETERS, GROUNO DETE CTORS AND

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVAN01NETERS

Our Portable Instn,,,,ots are rcnize a, THE STANDARD the world over.
WetnPortable Galvanto- Ou,- STATION %-,bIFTERS"nudMVOLT.',ETERS arc unsurp&ued in point

meter-for Btidge Work. ofeXtrenat acctacy and lowest consumOtion of energy.

The ELECTRICAL NEvs is the best mcedium through wlakch to rencs tisers of
elecîrical zind engineering appliances. %Vrite for advertiscmrnt mtes.

170 Pages
lllustrated

Ikinrch, 1900



SOLE AET

~..7, Mildê Microphine.
ilfebbti TRANSMMTER

PER 1 Op'~

-1-- . QUEBLC AGENTS

TELEGRAPH INSTRUMENTS .<,

E. J. BIJOWN Ej.qginleering Gofltract G)ompariY
ELECTRICÂL Mîainrc"QCndanOfc

lrINIR lýlIWiS4, 71 llIN(^uWAv, NE.W' YORK< TRuIPL BulLlwmsc. TORONTO. ONT.
REPARIN îINRV' F. DUCK. MANAIRx l'Ou CAN.ADA-

'lrtsres,.lî.rsadI>î~îî~ BRIDGE SUB-STPIICTURES, WATER POlWER DMCANAL WORKD

72 Coiborne St. -BRANTFORD and CAISSON FOUNDATIONS a Specialty

ELEOTRIIIAL SUPPLIES
Induction Alternators (No 1\ov'ing, Wires) Transformers

Watt Meters, Lamp and Ampere Hour Meters
Wiring Supplies, Etc., Etc.

d MUNDERLQH & 000
SI St. S~1ieStireet 1wMOnTIýAL

"Our Oak Leather is Tanneci and Curried in the
"&good olci way and made into Belting, with the
"daccumulative experience of 43 years. "EXTRA"
"brand.

THE JaC. McLARÉN BELTINC GO.
FAcToRY: MONTREAL. TORONTO. VANCOU VER.

lIe., fniila hIe t*.s ,%1)L.\ li.i Rhu N s Ieni e iti l ,d~'î

The ELEOTRICAL CONSTRUCTION COMPANY of London, Liniited
1 LONDON - CANAD>A

"Perfection" Type Engine Generator
Mdanulacturc4d in any site, or voltage wIth any StaDdzaad cegino.

Direct Connected flM If~ for lsolated Lîgbtinz .1 Slow Speed. Ulf~
and~ ~ Bemt D NMOS Plants a Specîzat>. 1,1 8igb hmciency Muauaw

~ £..lie. ~ î~ be.rd aJ C:nnîuaîr~ a ii Sto k.

Repairs to Any Systeln on Short Notice.

Office and Factory: 90 YokSti'eýet, ILCrIdon»
AGENCIES. *Wnnipeg, Vancouver Hltifax.

Toronto. Miontral:i Kingeton.
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