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FORT WAYNE ELEOTRIO C0.

WOOD ARC & SLATTERY INDUCTION SYSTEM
FOR LONG DISTANCE INCANDESCENT ELECTRIC LICNTINC.
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GANADIAN ASSOCIATION
STATIONARY ENCINEERS.
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11111 Patent Frictioil Pulleys

AND OUI OFF COUPLINOS
For Electric Liîghx Stations nnd ill purposes where intermittent powcer is rcquircd.

MYILLER ]BROS. & T oMs,
(.lurressors go >to

Toronto Off ice ».14 York Street.
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rREAL, QUE.
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THOMSON-HOUSTON INTERNATIONAL ELECTRIC COMPANY,
BJOSTON, JIASS.

BosTON, NOVCIIIber 2, 1891.

WCe beg to informi yau flint Ive have appointcd the TORONTO CONSTRUCTION & ELECTRICAL
SUPPLY COMPANY, LIMITED, or Taoto, Ontario, oui exclusive selling agents for thec D)ominion of Canada.

rthe roronta Coiînpa.ny hîave their niain offices and showl room11s at 63-69 Front Strcct, Toronto, whcre niay bc sccn a
3pecinien iiv: or olir apparatus. consisting of Dynamios for Arc Ligiting oi the cciebra.tctd WOOD SYSTEM, whicb wve ex.
ciusivcly contrai for the Can:îdian territary, I>ynunos andti Transfornmgrs for Aitcrnating-Current Liglting, Dynamos for
Direct Current Ligliitin>g, RZersîrocaîting Rock Drills, P'umps, ani athcr Mining Machincry, the Thomnson Rtecordin-R %at-t
INctcr,_norcxtcnsi% clyubedanth ccircuits af ail Systcms of Liglting and I>owcr, andi aiso a full iinc af the suppiy matcriai
m.-nufatcturcdl or dealt in by tîsCipîy

lni rccrro>g you _ta the Toronto Company, wc c:in assuic you at their h.încs inost courtcous trcatrocot and the fuilest
attention Ia your requircmcents.

rîîcy 'viii have a coinpetent corps oi cnigincers in thecirnpioy iliorotigiiy conversant iviti, aur Systcms, miiil il bc pre-
pared ta iiake stutics and underiake cengineering~ %îork for centrai station or isoi.îtcd iiiting, strcet raiiways, and ining work.

Tiîanking yau for thec courtcsics %%c have rcceivcd at your hancis in thec past, and bespcaking the saine for aur newv re-
piesntaive inthefuture, %ve remnain,

Vaurs f.iitlifuiiy,

THOMSON-HOUSTON INTERNATIONAL ELECTRIC CO&

KAY ELECTRIO WORK8'
NO. 263 JAMES ST. N. - HAMILTON, ONT.

ig,%?UIVACTURKKS OF

DYNAMOS
For Arc anid iachz»dc8ceilt IÀ(11#ttIng.

KOTOIRS
mm .Zroui 1-8 -11. P. to ep0 M. P.

ELECTRO I'LTIN( NltCiINES% ANI) GELHI. FH-CTRICAL
Al'PiIA -SI. SI ECIAI AITENTION TO MtILI.

WARITL FOR CIRCULARS.

A.W. BRICE & CO.
E LECTRICAL MqACHINISTS.

Dynamos,,

Motors,

130 JOliN ST-. woftwM,

"ýqIYILTON.

TELEPHONES.
14/, eflsiificttuC, fo2' both.

ltail iaii raate ZIL",fls
cZass thoirotighdj irella bi tele-
Iphoeies, equal to the cetzlitte

" el. <n1 d theaîî offitfriIht
st reuxon «bic peljces.

1Wc colitsalc Io f1uInisk Coti-
3>letc Exclist»ges, fl'lephoIie

IiatructsSuitch boa r(dî
Dire, Sf dc )iraccts, lissilla-
tor.4  VC

('orrcspondencc -olicited (rom towns con-
Icme1ain - arting a irlephone sysîcm, or
pr:urtcs incendiog puiting up p~riralic lincs.

T. I. NBESS,
644CraIg Street, - MONTREAL.

CA~0IA~ IKA)QVRTKSFUR

ELECTIZICAL SUPPLIES.
pl-nate. ýllotorr. Ifacvelo estdnc Rlis.

ln,uadei.renf Lmps. sSkefs. Cul-OUI. &c.

Our T.W.N. «ISwiss ",Incandscent
Lam1p gives satisfaction.
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1) R S I It



C AN ADI AN

ELECTRICAL NEWS
AND

STEAM ENGINEERING JOURNAL.

lx)RONrO AND! MONT4'Al., ÇANAPA, 01vEEBllR, isoi. N (. i:!

THE WINDSOR AND SANDWICH ELECTRIC RAILWAY.
I N .1 recmit issue or (lie EI.I 1 i j. m s brier îeferente

%vas mnade Io the coinpletion of the above enterprise. Ily the
couirîesy of the manager, Nilr- willis C. lner. WL ;re slow
clalld 10 prcsenr tb our rcadersa: description and illustrations--
or Ille rond.

The Company Coîîsisîs of M r. Jamtes M. Clrc,;resileuît
Catrl. E. %V'arncre secrelar> tre4,îturer , %Viti;. C *1u,,r. '.)Per-
i tiendenit of Construction andi mnager.

liteeonpan ~vs oganzedas above, and the construct i

of the sandwich
briticli Colillnec
eci On May ist of
uIl picsCflt ycftr.
Oit Atigust 171
the iwork. on ibis
brancb %vas Coins-
pîceti, andi( a sat-
isfiicîory trial trip
was ma1.de.
llie powerhousc

is Situaiecl on
l'ondon Street and
adcjatcent Wo Ille
Michigan Central

aiaybridge.
Il i of brick :înd
ctit StoneC, wîîhi
steel trusseti Sup
po~rts and corru-
gatcd iron roof,
cectec il the cost
o1$12,ooO. Its di-
mnirsions are t47
\ 50 réel, -dividcd
mnio 'wvo portions.
lThe boiler rootu
ail thc rear iS on
1112 level of the
Mlichigan Central

Raiwayandcon- ~mîsn ~ISsn
nectcd tlbcrevitii
by a side tract, for uIl purpose of e:îrryinit Co.-l for tilt lise
of thc Conmpany. IThe main floor is occupieti by the crigines
.îîîcl dynamios, anit i IS Sx 5o fcet, wvbile tc second àtoi-5 is tiçecl
a, a c.ar storage mont. This latter blas four tracks :i w fect long~,
capable of holding len cars. l'le stearn plant is froi thc
"vorks of the l'oison tron Works Conmpany, Toronto . Ont., andi
comprises two steel tutlal.r boilers, 6o incises in diaincter andl
96 fcct long, and one Crown auitonmaîic engiiie. -2o0 horse-power.

The Westinghouse Electric Cnmp.-ny, of Ilitbbtirg, l'a., sup.
plied the clcîric plant useci in opcrating the roati. Thie
dynamo is of tco horse-power and capable of operauing ttclî'c
Cars. *There are also cight 20 horse-p)ower singl1e reduction
%iicet railway niotors. the gcaxing of which is sealeci in a hcavy
iron case filied with a hecavy grade of oit which prevents an>
noise and rcduccs the ivearing of the gcar Io a minimlum.

The present tract, consists of one and a quarter miles of fifty-
'irvo pound girdler rails, anid four andi a hlair miles of thirty-fivc
pouni I'V" rails, the wholc constructeti on hetvy ontk tics.
lite girder rails aie used uipon the pavcd strcels, and b) -agrec.

Rl

mlent %%;Ili Ille roli'îl, as fast v, the' siret-is are paved uIlcIT'
rails gîre to he tori t»an :îic141(er rails subsitutet. l'ie roiil in
operationti o-day is tlie Sandwich brandi andi the' e\tei.iiit 0o
\Vyandnule sîreut. 'l'ie Sanidwichî su cet andi lougall avenue
lolp andI tlie \Vý.tndotte strei branrhinr Walkerville are not
yct uin.er way, alîliougl Ille franchises blave becit obtaîniec.
Tiiese portion-; %ill be Itusîteto 10ComîIeîion with aIl1 poïsible

'l'lie thiflicultv exlperîeîilcd b) nî.în> iîi,îcIb ii ninauî

the cintiict hein cen the' trolley andi the %viîe re, bas

by aî new %Vile

listure inivenieti

wviit ille over-
licac %vire lti-

pl;înncd by Mn.

ma;de in 'akr
Ville. For tilt:
oveemiu % i re

vX iles orf NQk.
o liard drarwi
coppen wile ib
liset.

*lThe rollîng
stock consists or
Si\ closeti paîlace
cars, two double
mlosors, foursmj-
gle inotors andmi
four open ca,-,
nanurtuîre t
by tilt L.:tclecde
Car c omipaîîi,
St. l.oums, andt

iîIîdiii iit-
liral dcrry andi
lindenl. E;t Il

it E'~î-ruc IA11.Av. loseti car is fit-
ted lip with litsli.

ionedisas bevellcd snirmors anti clectric liglibs. Thesc laitter.arc
inc:îndesccni, aînd rive in nunînber, ilirc c hing in the centre or
thec ar andi one i :ctit endi autsicle. licre are aiso two oil
tamils, shoulti anvibing go -trong %vth the clectrie liglit. iThe
Comnpany is construcing frendî-lt cars Io operaite Ibeîven
Sandwich andi Windsor, andti'lkcrville andi Windisor.

It is stattd tbat since thie new mail coiicnccd operauions
thc traffic lias doubccl. Thet' own of Amîhiersîurg is negotiat-
ing with uic Com>pany to bouc! a siînilar rand ror th;îî place, andi
connect il tt hc Windsor rondi by menus of a sîcalli raîlway.
Anotbcr resuit is the formation of syndicalîes for tlie pîîrpose of
iniprov'ing propeny adong ilhe river.

In short, tlie resulîs are those whicli tiuaIIy follua- in Ile
wake or clecitic traction. The conipany are wvorîby of the
highiest coînulincbtion foir the entcrprise antd encrgy 'vhich they
have displayed in connection wvith ibis .undcrtaking. IL. is
siuicerely blopcd tha I îhey wvili rcceive saîisfictory rewarc!, andi
that ini tany oiller towns andi cities in Canida t4 elcctrc trect
railw;ty wvill bc given the opportuniuy îc. prove ils ~"atgs

\oii.. 1.



GAI4RP11UI ~1iECTI~iG>4h ?4EWS Dccenîber, *1

TOROMIO aDRANCH NO. Il C. A. S. E.
AT the tast regular meceting, whicit wns Weil itttendedi, Li.

president, INIr. A. E. Edkiis6, itslcd ste nîcmibcrs t0 accepi hi
resignation awisng t0 flic fact isai wisen tir- ntercd tqwus lii
duties Witis the Itoiicr 1nburancc & Ispection Co., aboli
I)ccnibcr ist, lit wouid neccsstrily bc abisent froin fige cil

-'*iich ni tise finie. Many ofih Iiàsî cxîsrcssed a wisîs that th
prcà,oilent wouid rcnnsi in oirie untîl flic end ni lis î>rcscil
terni. Finaiiy flic i\s!oci;ttiosi ticcidcd not to accelit tic rcsmgsîa
tion.

i)ring flic cvcning cosssidicrable discussion took piace on lt
ihcenry ani siglit oi fly wiseis, tlic tumsber, site and strngtil
of cylincier limczd stusîs for differenit dinsieters ar cylinciers, &ci
A vecry ptrofitable evcssisg %vas spcrs. and wlisen lise sticetifl
adjounci as 10.30 ilier wcnr. sevcral ijuestuons il tlisc bo>
whsch wrc e it over util uîcxt meecting nigit.

Two propnsitinns for tssetsberslii) %vere reccivcd.

EXCHANGE 0F IDEAS, CEITIFICATES, ETC.
EdiiSa C.Aws)iA ELg.CTIICAL Nt.*

DEAit Six,-As a subscriber ta the NFWS iront its first issut
i take the liberty gota~yn a ew wvords ini regard to tile ',Qucstiot,
and Answers » coi:smn. i have secn witis surprise isow litie s
1, made use ai
by cngineers.
Every day en-
gineers msect.
with probicnis
on which they
requirc unfoiaî-

would oniy jat *

them dawn and ~x
sendthercn to tige ~
N FEWS, cvery en-*
pincer ainong
your rcaders

Elîcd as weii as

the ont asking
the questions.
EverydCay engi. . ,I I

which ilhey cars.
flot find. Zlost
af us are unablc
to buy every
book that cornes
aui, and i.tck
lime ta look
araund for what -105 X A TTO.~s

we need. The POt 1 sir N A TTOt l

only way to se-
cure it is ta write ta a niechanicai paper suds *a.s tht NE~WS.

WVhen wc hast noa paper printed in the interest of cnginecrini
in Canada, engincers wcrc wons ta say that îhcy did flot earc ti
write ta joumnals on the othcr side, but womsid wri' c if they had c
papier published here Now that we have sucs a paper, it is,
shame that more interest is flot taken in it. If cvcry on,
would tend a hand ta hcip to build Up thc papier, assisî ta mai
il oi intercst ta ail cnginccrs ta widen its circulation and tc
of111 its column%. we wouid have a paper that tvotild bc of inestirn
able value ta ui.
% 1 would aiso like ta say a few, words, if 1 arn not laking ul

to'much af your valuaibler space, on the subject af certificates
The éngineers have tlwtys been clamoring for a licence liew
and no%ç tisat wc hiave one, and cans get certificates, the mcs
Wha did the mast talkissg are tile tlost baclcward in coming ul
for acertificate. Ccrtinly wetare natcoinpciled taget a ccnlifi
c ae, as the- law is flot compuisory, but that is ail the mon
reason for Setting ont, ae. utdcr such vircurnstances il is al

nor ta, hoid ont.
~1belteve %we wi. have .ia canspulsory la* in tise near future
it\% >~htwcwnand w~hat tht catuntry necedi, bus if wve sic

nat ta\e ad%-IYMe ai the lawM as it stands, it will neyer bc madc
cornPu1%*f- Let evr>r engîneer go uit for exatnin.ation and gci

ns good c: certificate as lie cat andt rit goad as lit desers s;
wilix be btcr for us ail ifluic shicar future.

Vaurs, in tise intcrcst ai caîginters,
1- j il1.

RESOLUTION 0F CONDOLENCE.
43 tirant St., 15OitNT'o, Nov. 24115, u4j

c E.ligoi Euclcà NswIs.
t Sist,-At a rcgttiatr mieting ofiToronto No. i, C.A.S.E., lu-id

Nov. s3lh, t foliowvissg resoittouts wcre unnnisîsotil)ad..tti
64Whecr;s il lias piensed amn ilt Wise Providence ta

e froin our nidst, Saralt, belovcd cltughitcr ai Diroitier F. Mîils,
thlercore bc it

4ResoIvd-that ths Associastion tender its hcatrickts il
thytteflcbrcaved father ansd nioather ii titis ileir sati hour

1'Revo/vi,-that itis rcsoiutîon bc sprcad an tlie ininir~s ci
titis Assoctation, and that a copy bc scnt ta lirotiser and \irs,
iis, and ta tist EI.EcTRICAI. NFWS At>fl STEýA> EIcuffNt IIsyG

J W. G. BLs .AC;OVE,
J. A. WitLs, i Cmstte

A GOOD SUGGESTION.
t IILRstAt', the iaiiowing suggestion snaybe ai use ta sois: Whso

have tht ditrc o<

wlrpow'tr. il
~~±ç7 ~ is gîve n t the

* lVapit. Vorkrby

Miorse, ]Ensuis,
Y., wî'it write-,

Sotsîe:hitsig isait
than six ycara.go,
1 w-is arotssî:d
abotit îsidtsigis,
by tise.anstcnce.

higil, tuttIt il i"as
raining furiotis.lyi
a dami ;botc liait
given way, atnd
it Wouid be ilispos.

~"-A *f --e sible ta savc tîsy
- ~ ~ . dyke and d;ssu. i

rising r.tpidly, mnd
tiai every effort
ta stop the break
in tige dykt wish
stasîts, îlank and
sod lhad proved
usces. A bit

MONK ANPf SAXNiwscii Eiacu RAiLwAY. %vashaut scmied
inlevitabie, and

that great damage 'vauld be dont ta the village beiow. 13y ant
oi those inspirations that wili sometilfies camle in great emcer-

igencies, 1 rerembered the plan pu-ssued ta prote<: the levoe ai
t the Mississippi. 1 hurricd a mrts off for ail tise grain bags is

icouid bc fornd. Thms wec irapidiy filled wiîh sand and ptiied,
upon thc break and icaic places& In an haur the danger wats

2 aver and no grearî damage donc.
>Again : A few weeks ago 1 was niaking soins repatirs in sny
dam, andi found great diflicukty in holding back the water long
enough to do the work. The sandbags were once mare resortcd

>ta, anld they madle a chtcap and effective coffer dam.
* Thest hints rnay help somgeoste on a dlark, stormy nigist, whcrt
isigh waîer has aimait go: the rnastcry, and onty the isost

i prompt and vigilant isseasures wiil avert a catastrophe.

PRERSONAL
Mr. P. G. Leigh, masAger af thse Kinios I.oconiotive & Engine (o.& s

works. was nsanied on tise 2Mti af Oct. tu Nliu.% Iad Wilson. Mr. LciSb
anid bis bride spent their honcy-moon in Doston.

CoL C. F. Site. of Mortrea, Prcidcuî, and Nfr. Ch&as fls-own. Supenn-
tentdent ai ise Ddtl Telephasse Ca. of Canadas. and Mr. Ws. J. Itonnison,
.Vent of t Fort WVayne Eectrie Co.. werc 'isi:ors 10 New York iast Montt.

1 Kji u tl have an àlI.nlght elcctic ligisi ierviS acier. Jinssary 1s.

Deceniber, iFt),CANADIAN ELECTRICAI., r4EWS



flot .'mhcr, 1891 GJit4P~PIi~]4 BLtEG1MICAII ~4EWS
CANADIAN ELECTRICAL ASSOCIATION.

/,x îi LIINU; of persons intcrcstcd ini the formnation of a Cana-
Ia.imilectricai Association, tri reccivo the report of thîc Commtit-

tee ell Orgamizatiom i ppoimîed by (lie îretiiîg lîeld in SepitoîtberO
labt, ,,icedin the Auditorium building, Qucon street %veste,
TtirtiIit%%, aIl 10.30 o'clock, on Tlmîrsday, Nov. 26th.a

folwngi vro erc prescrit :- e
E. . Edonson, Elciric Lig1îî Co., Oshawa, Ont.; W. A.

I,,lîri,1Iîm, mnager Ihuil Electrie Liglit Co.; Frederic Nicholîs,
înî,grTorontto Incandescent E. L. Co., Jamnes Corbeti, cc-

uic,îim. Iluglii Neilson, KJ. l>utistan, tiell Tephono ca., Johnt
('uî .E., Hly. S. Tlmornbcrry, J. J. Wright, mtarnger Toronto ti

Fleciiit, Light Co., C. H. Mortinter, Toronto; T. WV. WVhiting,a
j dmVîth, Guelphi ; A. A. %Vriglît, Rerifren' ; H1. O. Fisk, J. W.S

maiinager Brouks Mig. Cri., l>ctcrbociro ; D). Thomnson, a1

iîimin.mt'r Elcîric Light & I'owcr Co., Thos. I-i. \Vadland, B.J. t

Tllro,,I, ll *rclphionc 'Co., S. Dotiglas, lCay Eloctric WVorks,
hi.ltlbm ; IL Jciv'elle Woodstock ; John Catrroll, Sec.-Treas.
E..gt-i Phlilips Eloctricail WVorks, Montrent. p

ont motion Mr. J. J. WVrightî was clled on te preside, and M r. C
i l. IMoi lutter (o aci as sccrccary.d
Lt-ier!i regiértting thoir inability te bo prescrit and expressive

of lmv.rty by'împatlty with thc objects of the meeting were reand
front iMr. WV. G. Fraser, l>etrole.î ; Mr. Gco. J. Tmonas, local
ciani;ier )lei Teleplione Co., Essex, Ont.; Mr. C. E. Harris,S

genvral manager Bell Telophone Co., Halifax, N. S.; Mr. H.
Itn~.manager St. Thonmas Gas and Uecctric Light Co., and

Mr .J. (ineiiur, lo,.lil manager lieul Teleplione Co., llrock-
e,dlr i tnt

l'lîe L aîrian reînarkod tlî.ît he hirst bubîice,.s wUsld be col, -r
sideration of time seport of the Commaîcte on Organization, %which
%ira' îccordingiy rend by the secrc:ary. t

ie- roconitrnondatîoîîs contaîned mn tc report are as follows
. ltiat ibis organîzation shahl bc namced tîme 'Cariadian Elec-

trical %ssocimltion.1
I, hat lime object of thîs Asbot ation bhl ho to foster and eni- t

coutago tIme science of etectricit) anrrd proniote the inîerests of
thuo.e engaged n inyeclectricill enterprise. ansoit eu

lier,. te former te inciude ail porsons actmt'ely engaged in
clertricai business, and who shahl bc entmtlcd te vote ilat 
mecetings of te Association, and tlie latter tiiose intercsted or
actiely engagcd in any cloctrical pursuit, and who shalh be
entitled ta attend ail meetings except thosc cf the executive, and
tjke paîrt in ail discussions, but shall flot bo entîtled te vote -or ho
cliible ta office.

'liiat toriorary mnibers inay bc, electefi by a two-thirids vote
ù! the Association.

"Tu'at thte olffccrs shaîl crinsist of a presidon', 2 % ice-presidents,
SC eî'ty.rcsuer uho may ho one person, and an executive

coîmtmittee con.aisting of nine niembcrs, togethm with the presi-
denît andi vice.presidonts, fit'e at whowu shlmiI form a quorum.

'I'';imî the fées sliall bc, for active nîciibcrs, $5, associate
nicînbrs, $2, payable in advancc.

- if officers anid the executit'c cenimitec shah! ho elected by
baîllot -at the annuai meeting of the Association, and shall hold
office until the close of the meeting ai wliich thoir succcsso-s.are

*cleci cd.
,,Vacancies in offices shahl bo fmied by the executive commit.

tee ta cover the tern until thc next anntîal mieeting o! the
A',soci-tion.

ITodd's Parlianmcntary Practice shahl bc the governing par-
liaintcît.îry law' of the Association in aIl czases not definutely pro-
virled for by ils constitution or ils own ruies.

IVotîng by proxy shal flot ho aulowcd at any meeting o! the
Associaition or at any ai ils committees, except for the purposes
ai thie eloction of officers.

-\iendmonts to tbis constitution shali bc offered in %'riting
and shall ho rcforred belte being voîed upon ta a comnmite te
lie clccîed by the Association. A two-ihirds vote o! ail active
meinhors prescrit shai be necessary for their adoption.

IlNo amenimnt shall bc voted upon by the Association at
the. convention in wvhich it is introduced except by a two-thircls
vote of actîvc members prescrit.

Il Ton nombers ai this Association shall ho a quorum for rte
tisaction of business."E

Il %vas decidcd that the report should ho considercd clause by
clause.

TPhe clauses delining the name and abjects of thc Associatiotn
w ere adopted without discussion. A varioty o! opinions were,
lmuw ve; ex:w eýd conccrning the recomniendation ta divide
thentri ?meship iiîto twri classes, and ialso regarding the qualifi-
c.ationl fg-- nac nnd associate ituembers.

,Mr. Trhomson nîuvcd gial mcli conmpany bce ntilcdl go une
Oic.

NIr. l>unstan, Iiir. Neilson andti otiers pointcd out that the resuli
f adopting ibis motion woîîld be to pliace the Bell *i'eitiue
o., and the G.N.W. and C.l>.R. 'l'elegrapli Conipanies, sin far
s voting power %vas conccrncd, on a levcl with the îalc.
lectric liglit company in the countiry.
The feelinîg of the meecting wtas adverbe te the resolution. It

'as dccided ihi thc v'oting powecr shoului bc vecsioc in indi-
iduals only.

Tlo reinove tho nsîdcsadn whilîi *ppenrccl in Ceis iii
le- mincis of suive rcgarcling the cîualilicaiion for active ani
ssociate ncînibers, il vas pointed out by th cliiirian aud
ecrci:sry gial n>' person wholi miglit chonsc coîîld becomîme an
clive ntmlber by paying the neccssary fer. Il was agrccd glial
!îc Exccuti'c Coiliiiittte blhould he delcgatecl the dtz.y of
ccidisîg to which class applicants for tiiecbrsliip sîmoik belong,.
Mr. Carroll raiscid the question as to the. sulffciency of the

roposeci focs to nmcci the fimanciai rcqmireniemts of the Asso-
aion. i was thouglit bcst, net tri incrense the fecs, the

esire being te fotmnd the organuzation on Uines as broad anîd
bot ai as possible, in order shal n barnoer iiiight bc placcul in
lic way of persons desiring tri becomoe menihers.

NMr. Neilison saiv an objctiion te tiîe naine wlmich lîad bei
cicîcd for the society. He thougli a " C.îîmdian Elcotrie.al
Issociation"e should bc coînpnEed of cloctricians. lic fc:îredl
hat in this organization tho business clenmîcîm iiiht iii tigue
mocoine prodomînant and citritLal tiiteret% a& scondary ron
idm.raion. lie bugge5ted that it mî>.lht ho uteIl tib change tle
aine to the le'Business Men's Association."
INIr. Johnston in rcply poînied oui giat the ainm should bu' in

akoe in and pronoto rte intcrebt-a of the. ce-c truie-i hi,iness ini
Ilil s branches, and that if deemner advisable, the differenit
iranchcs could be rcprcsenicd mn the Absoci.ation hy section%, as
n tho case of the Socioîy of Civil Enimerb and other institu-
ions of siniilar charLcîcr.

This view was concurred in by the majority of thase prescrnt,
vho ivere of opinion that the Association mould only bc Iikely
o0 prospor in proportion as il %vas dosigncd to subscr,"c amui
hannonize the vartous eloctricai intcrests.

lie report of tîte Commîttc on Orgjaîîîz.tton, neth sigglit
inendnient, wvas adoptcd.

A code of by.laws was 'ilso adopted.
The election of offic ors wab next prot eeded v. ah.
Mr. Nicholls moved that INr. J. i. i~ght bc ftic president.
The chaîrin suggesied the name of Nlr. S. R. Parker, of

Owen Sound, as being a persoîî %noîl adaptcd for the position.
The opinion of the meeting wvab, howeî'cr, that tht. inter
esîs of the Association would oc bcst servofi for the prescrit
by the ciciion of a residont of Toronto. The clciion of INr.
Wkright was thorefore made unanimous.

On motion of Mr. Carroll, Mr. Dut&-tan n'as cîccîci first
vîce-prosident.

On motion of Mlr.'Ihornberry, Mr. Carroll wvas clcîcd seconid
vice:picsidcnt.

On motinn of NIr. Dunstan, C. H. M~ortinmer w~as olected
secretary-treasurer.

The following gentlcemen wore olcctcd to compose tho Execui-
tive Commitîe: 'Messrs. Wright, (Rcenfrcwv); Vule, Ednionson,
Parkcer, A. B3. Smith, Thomson, Johnstrn, Fiskz, Waddell.

On motion of Mr. Dunstan, scconded by Mr. Carroll, it was
rcsolvcd that ail fées paid before ist June, 1892!, shali bc in full
t0 31st 'May, 1893..

It ias resolved on motion of MIr. Carroll, seconded by 1\1,\
Thomnson, that the first annual meeting of the Association shÎU
be hold in te cîty of Hamilton on the second 'ruesday in ý#e
the time and place to bo fixed by the Excecutive Comnitte'_ts4ý

The meeting then adjourned.
The Exocutive Comimittee subsequently met, and

some preliminary business.

NMr. N. W. Ral, local mnanager of the Edison Q
'%rI., .u l-ien transferred ta lte Toronto ofrices.

Tho Edmonton Electric L.ighting & Power Co..
atcd by lctters paient to furnisit the incanclescent
T. Capital stock, sioooo, ail subscribed. The ce
with the Royal Eloctrie C.o.. of M ontreal, to put in."' t h
lighip to bc surncd on Nov. 30th.
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5. Bc placardai dry ncceasiblc places. antd Sa grouped. as tarais pasilbir.

hang miousntcd. %%ien pricticable. upon simule or cqu aIl> indestructible bock

!afoTis.-In wing for nuativc po.wcr. thr saine prcaîuions musat lc
taimea as wimi thek ciarcaf cf tht saisse valumie aud pamemtiai for liihting
1 lie anotor and reitaunce lias imust bc pffotccted by amudoubt palt cut-out

andi coaatolcd la> a dauble palet ittit.
Aîtc Lir.ars cx 1.01w POYCNTIAL Cairuma's- -Musit bc:

z. %aprdicd îy ibrunet camductors neaisomuler thafi No. s2 IL. & S. gaugiz.
2. Cannacmcal mth atuaan sconducors amly thrcugh double pale cutlaitis.
3. Oni>' fumhshcd mth such rcsîatuces omr gulatars as arc eiosed ini
imoat.eabustibe icMcIa. such resistanees bcing eci.a s soitesof tit.

4.Sàçlied wmliiglobes praiccictf as in the amue of arc aights an itigli
paetacircuits.

FIXTUKK WEr K
S. In aIl cases uhm ieeconfuctars ar ccnortilef iutin arsaltaciîcd ta

l)cccîtfcr, 1S9l
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rittttN Ille latttr trni ta lusunînatixi front flice gos plipe s)stelt t of ige

2, %% licsn %ireii outîlde, tlae cotiductors imust lm! so aCcurt-1 as saot to lie
Ct <vî aitrtucd by' flice pressure of lte fasteiiings, or motion of tlle ltxturts.

3ti %il ondcturs for fixture work misust have a waterpîroof limilttion i at
Sttîr:abic and ir tisil> anide( al anit ont iIn nny case l>e sitniiler ttinn
Sv ih Il. ,, S.. No. 1e lkw.tU., or No. 3 E~G
4. Ml! barrs or tinis insit bce reanovcel liefore the conductors arc drmwiî

aitosi ilaVurte.
r, t li tendeney to condensation within fle pilles trni bc gutrdcîl

ttg:tait by> sevalig Ille tiit!r trait of the fiîînre.
I No comubination lixturt nit winiviu tlt! conductors lire conce.îk'd fi a

siicv lest lsai one.fonirtit mts tIetween file inside 1) pe and Ille otatîtîle
C-.uuuag %%-fit lie rapîrovcd~.

7 vàclî fixture iant lie ILsted for Itosstble ' contacts" ix-wteen cou
ttîior anai lutine, andi for Ilshort circits," befort: Ille fiuture tg, tofnecteil
tl a isnpî conîluetors.

Slle' ceiting tîlocks of rfutures slionld lie taille of insnltatisig miituerial.

Where electrie Rnsligtiting is to lie uset on1 the saie fixture %villa glu,
ciettric tiglit«

1. No part of the gas pipînig or fuxture shahli b inectil cornieton
u1t1 the guîlighatilir circuit.

2. fli w tri-s useat %vitla thei fikture iniust have a utaon.inflaninisaba, insula.
aun Ir %%Itere concen-leai tietweei tlle failpe tsui stl of tlic fixur! tile
insulataoîî must besucli aslsrequired for fixture uvrng for the electrit light.

3 'l'ie whlole Instillatint nmust test frec fronut -grotnits."
, Illte twO Installations ioruit test perrfectly ta-c of conuteclion %villa caci

latiter.
I'PNDANrS ANS)> SOCKRTS.

,ia tImrtion of the lnnip socket exposci to1 contact tritti outslie object.-
miusa rtc nit cl1 catsse listo clecta-kat conatact avais citer of tiger con.
dltctors.
Vos151FND'ANTS -. %Itit lie

a, %filule of condiictoti, cacit of wicit as coniposeit of seve ni sîratîus
tnui.lietd flusa rte other coriluctor by ni nicehanic4il -epartor nf cita-bonix.
.aile inaterial. aixt bathî surrontideit lit danip places tritit al tioturc proor
.atina non.itlastinialtle layer.

z iltaotectc gay insulateit busilngs wlhere tile cord enftrs thec scet.
3. Sus suspendoi flair the entire we'ight of te socket sanit Iinp will lie

ixorne iay kilos$ auove fic point whîerc t t e cont contes throligh the' coilmîg
bIna-k or rosette. tri order tMat the strurs ny b>alie aen front the joints ansi
indîng scretra. Ail socicets ustt for %%ire or cord penllants siiouli tiae

oieritrigs nt toaist equal to one.qlu.tier itîch glas pipe size
4 *'ttowed t0 sustain tiothiiîg havier titan si fotîr-liglît cluster. andi in

saîdi a case sîtecîi proviion shOutil b laide b>' mn extra he.îvy cool or

1c llajîcd wvitlî keyless sockets as flir as lîracticable. controllil Iîy trali
%%Il irs. n no caise rny a lamp gting miore tait fît>' (5o> canitie pose% r
lie glact i a ke>' sockrt on a flexible pendant.

PIMAiCt CONDUtCTOttS.
Iltîose cases witacre if ina>' îot lie posible to exclude the transtorniers

inal puiant, wires entirely front flic building, the foliowing iîrecautioiîs
iust lie strictiy obierved :

a. 1lie trainsformtr niust bie Iocites, ait a point ais near as possible to taat
.îî %Aic the printary ilircs enter the building.

2 Itteen tîtese points the conuctors nitat be hcavily insulated t a
mi.tang of otoihture proof materiai. and. in addition. nîusl lae 0e coverot
anti lroeted fitas mechanical injury to tuent or contact witit theni shahl bce
laa'ctilly impossible. i.nabidn.msbcutsh wh

3 'lieprintary conductort, ifwt.nabidig as i ftn~et
a udouble pole switch. andt aio witit an automalie double pole cut.oîîî where
site %% ares enter the biuildinîg. or titere titcy leave thte main line. oi fîtc pole
or an Ille conduit. 'I lieste stritches shoulit. if possible. li e nclosed in s-cîtie
tt fiarerrof i oxes otside the biliding.
4. i ii 1rinîary conituctors, when mutve a buililng. otilt lie kept spart

at h ast Io incites..n ani n the sant.ý distince front al ottier conditing
1 oesa

SFC%*4I)ARY COS*t'CTOIiS.
Iln' conductors firont the sccondary cuit of flic tratnsformetr to tile l:inps

or mtiser tr.unsl;itifg <ietices fluait Iinstallet according to rte rteis for
-insiate wîring" for *Iow jiotentil systenus."'

NISCF.L.ANEOUJ.

i ''Te a'iriî:g inamy building nrosts test ga-c ftrouat *grotîncis'* lefore aile
raa-imet is tua-oeil on. TIti% test ttay lie made waith a ittagnet bIell i ai. g i

ainirioîgii resistanco of 20.0,0 obhms. stia-îa cîrreis of t, lisit 25o
-o i re asitd.

r, No grourinî %vires for ligittning arresiers mna> hC attacin-i :0 gai Pilles
%voiin tue building.

3 AIii coitaiictors conneeting tutul teleplione. district stnosw.itRor. turglar
alarat. %valtclock. ciectrie lttte.indfothcr siniflar instrumnaats ini. if in
aîîy portion of titeir lengl t1e>' are hiable la iconte. cn sisel wt circuits
caa-iying cairrenîs for light or pose, lie provitted ticta- he p)o'nt ofeittrinco

wil ilnepo ctive.idovice ihi %%lit eperate Io shunt flic insltutents in
case o! a dangcrotîs risc of potential. ant %ii open flie circuit and ara-est ani
abnonnat current flow. Any conîtuctor norînal>' formîing an ilinocuotas
a-ri-titi nîay bcconte a sotac offrle itaaritd if ctosseti wtih nnollier condtuoa
tiarotgla wici il iiîay liccente charget tritît a relatirel>' bîigi pressure

PUBLICATIONS.
%Vc ire indcetu Nf r. C. C. Shelley. publislter. Ia ni 12 Coliege place.

.Ne York City, for a copy of -a work enitlet I Central Stitii.s \Manlge.
nient anti Finance," lîy 1l. A. Foier. TIle book is oite whie!î shoala prove
of tua%'antage se owners andi stlicinteixtdentç of central station%.

We are advisest thiat the tel eitiîon of, l'le Ot~rian I E lecta-ical
TrIles Director>' corecet go Januar>'. 1892. is in course of preparation.
anti %ait lie pubhisheit carl> in lte new yaa-. Jutating b>' pieviuts cititions,
tli îltrmory tilt lie one cf great inalue. Tir Electiciant Publisbing C.o.,
Satarbur>' Court. Fleet St.. London, E.C., -. are îlîc publisters.

t he Auburn %Voilera L..* of Peterboro. Ont ,recentiy purchatei fa-ont
tlt Edibson Gencrai Electat Co. n No. 8 direct cura-cal ityîanîo an it llier

ntlîary ippliancs for supîîlyîng citrrent te 27,S sixteett c.p. lamps dis.
tnltiicit tirouglaoul ics amîjil. 'Fli ihting platnt occuîîirc. a bnlding 33x20

fret in size sepaurateit fa-ont the il.

SPARKS.
1;t. Di>stin's, caîlt tint, iltroîttua. It. E. t.. is iuow ligiltetti iale

Thae WVoikcrttiieltatl.il troit %'uoiLs iau ic-cettil>' cotîiit fio' lits
Edisonit îî.îîlal scelit planst.

lihe cloctric street cars In utrocesi of coniwrutioa fur l'oit Arthtur. Oatt..
will lie wurid lty eiectrîcit>'.

lIncandescents tare mi coîîtparuttively motsu Imnitioit, lut nrtlgits sî're
aitstisent tile finte cf tile Ilo. - 1lellsh%îv'i<h ''ribuna'.

ThFli igliite motive force miuais flte prodlacti cf gte asiiler of spitiîs
sail th it înîîler of atiposrcs of cura-ent inihipicda ayý t 257

'fli Sheorbrookte (kus andl Vister Co. have i:uîoly mille tîrrangentt'l ti
stîpp> 3oo lnctnit-sent liglatIq 10i'stp Coliege. i.ettnouvîllt..

A toc lu. pi. etgime anti So h giut dynaitto ire livinag mittedtl the lanst of
file Blrandîont Eloctame Liglît Co.. unaldng tlic Crpacity of tilt mtilon 2.000
liglîti.

Autt itgeiuiois deu'ice for prtecting cuillonts anal carhon rots front the
effert of slert. andi siour ls madle of galvuaised siet irou anti j.ipani et, ont
is strong cîtougli Io whitstinît îî great denti of itart usage At thse
biottn is lits extensioun fa ature tliait ilermîtits lth- liroteotot tu lie adjusted to
liainit tin> sire 01 Mtifsp.

Ilt a note hus flic C'omptes: Rendait o! Scttenitxr s4tit. M. Pattuelliat de's-
crite'i ant litaitceatl îlatintui ilit iett h' film. Mi'le itîpp.gnltus cos
sits of a sta-îp of platiant collet] on ltself anîl placet in a pidainun blotl
tritti au iollow sienst. A gascous mixtutre o! air nitl soiiîe !tydlrocarboi
vips r P' titem iu:-aoduccdt unîtea pr«sutî in sulfatage proportieons. Ilte ie-
tura-s set Sel lit, the finale tlasappeurs. and ftic plaitinns sîrip inînuîdltenca.
file incnidescence beîitg tte nmort- Intentse the grenietr tht' tiessure. Wit
tîuoder.îte pressures fluc liglît as coniparnlalc wti li it cinîttrul gay an dcaleti
fanlli. Thli wiîole appairatus cals lmi. pîtingcd tOto mrater vniiotnt flie iglit
lieing cxtingttislied.

*''Ie electric etîrrent liai bcen useal sauce s8b9 nut tic sntaîl <rnîs factor>' ai
Suant Etienîto (or aunneahtiig fic steel usine of% hiich siar, hâlm.îe- spîritgs cf
tite rifle. &886 patutern. aire maie. Iliaese swnîgs arc innufacturetl of ste-ui
uvaro. 7 iiiiinittr%-s ghtck. eut min lesigiîs of 3.20 itetrcs . te wire i rolit-il
spirall ti t as eurront Of 23 inltlercs ai pasicl thîreuigi u. Hon îttg il
rapil> ettecteit. wlrîri il is juaigea soltlicitait. lite cia-chui is oaiet. rilale
batîner.spriitg insu a raiter tantk. Une iatin clin atiital 20 slîriogs %iii tiarc
minutes. Lqîtivalent te about 2.400 tir diY. Electrme aîîna-îhîng ioig

ciraisia operaition. atnd clip. wnil,. no ail oulat. sono b plie til fi nmassaeronts
caseýs analogous go the one inîicet -il.

Albert 'Moyse. of Montmiorency colton îtuill. tells o! al reiiarksibie L'xprri.
o,-Ce he rccaîtl biltt ith a live rlIcettic ire lile was callet one evt'sng
front the mtacitine shop to lte mail to ho k uiter sorte nitichina-> wiel tal
oît o! order. Ho look au coumphî of ilin witt ftilli. IlAfttr 1 liait beena

worlctag a short tinte." lie Saist. "*il gîta' iairk nd 1 hiai in stant aile eite.
trie are liglit. 'lic iight tts nine ftot froint flie floor aindt 1 slooh on no friro
nmachine le roacli it. Ilelore i tondantd i 1 tukeil one o! te mten ift! ut

mlot powier liait bx-en tua-nt off 1île repliai ta at iu:hall. 1 thrit reache.l
olat m> itanîl te catch halai of one o! tue coitttcting r-s se sîtdy ityseif.
'flue wrica-eait tlie tite tas u'e"y trt. As sucra as 1 touchsi lte ire wtil
tiiy rigit banal 1 feit niysehf taat opî th remarkaale ripiatit>. Ignte
fountel siiot front Say uyes. It was intensel' filte. ycî brilihant. 1 tegt a
sensation suclu as 1 nouer euperrii'need becore. As far as 1 cotuli rcaliz ale
feeling was phcasarable. 1 feit taI Saty tinte liait corne. -anti 1 lost con.
scîoti!.resss. i tfterw.iils It-.icil abit Itis rxpeiencL liit net taklcs mucae
thIn turc secondhs. rlhose wboi sa' tlt- accident saui ltait os $nan aus îny
hani ltotcliel flic tire 1 was tiaggcit rait hikc a flash,. al.1lttiq hotu>' againsl
Ilte ceiliîtg. (ouir foot above flie te, antI ilieut tiareuvat o tile thoor urîere 1

l.îi for over an houa- tinconscious. At the timîe 1 got laue slaock te power
s'as. rxtitning îhurough' flic wre -ai lte rate o! SI zoo volts. *1taie notor hall
not laccn tuirnet ofl. WVtn I caite to ma> s-nses 1 tins Iying ati tite bottons
cf a cart anti uas biig ihrivemi Ironie. For ovres- atimiiutte t cott'd nol
remcinubu'r nytlîing. 'flc miin s-ho %as dr.ving tas one et lte suffiliais.
but h couhld net rciinbcr tito lc sas. lie sait! lic spolie ta rte is îhid
chtiens in tîe cars. anit ît.ât 1 tinîscreit bnck in n nucît foalisi way. Tl'iy
tbauglît i hall luit nty r.asen. 1 u-as takoî-ct to iii> blne in titis strange
condition -.tit for sente fitio couiî nog recognize ui> oto s'ife anti ftmil>'.
Whaen 1 fuît>' regaînei rny sensée. i bogumon to suifler for thr fir>t tinte. Ail
orer mu' lxcdy coi liiugling. pricking scnsagiolas. shicît werc %er>' rgonlzing.
Sparks woutt ait intervais %'sous fa-onu ni> cycs. Niy boit> tas se sore abit
1 coutld net licita nty clctlîing. wh-ile nîy flair actuall>' sceiiied Ie b elctri-
liet auid Io lic raiseit front in>' scalp. 1 hookeditu a atira-or anti titi uot
not inysel!. for iii> face %ias stollen Io tsice lis naturai sire, % hile the

skin hall swoclcut so mucli on ut>' forrha'od laat it bîîing liken a hcg over my
eyclids. alntost prevcnttng nie front secmng. 1 ras suff&rarag ver>' keienl>
One o! lthe nien ball gone Io gel %Ir. Straclian. o! fle electric laglit cens
pan>', ta sec i! he couli îlo nnyîhing for nme. As soon asbe stniihe tooli
off nty boots andt soclis andt brought me ino the ) a-d. wiea-e lie wualkeit aie
U-arefoet over the dimpî earth. Il w.as sucu a cueilli m Drian ns my> telt
îottcbed~~~~~~~~~ 4, tni.Icui e teceti utnm~ tb.éogit my boty

t t fca't. anitthconiha e tncat. 'nei cure wua sruty onte and 1
scosi toit rde'cd. I ias sore for days altcrthîcq. Tht accitetiltwottît
not bave tiken place bal 1 not liera standing ou m l Inttacti e. whc
made a cia-cut througit nie. Thcy s:b.d hi Am,&a ukmc t bath net1
instant>' kilicit."
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A.lvetlîiing trae sent vrJrffl on aîilicikaaa. Ozdera for adrertiting Ahouitl
tra&h ste QfiKet,£I-îutlm.aion noi attr tdiau the n5th day otthe monti. Itamediately
Ibiw-edint date of line Chanjet ln alreiliemetiîa will tbc made wheneîer dedfetea
without.oit ta tht adtl..t. but to.iflaure pruer .Qom1 liaflce wlil, tIse lnjtctions
ni the adetker. tr.uetat f.r. chsange should teach the oilice as enuly &% thse ,,nd day
of îshe nionih.

14uusc'n us'irio.x
The ElI Ti8£'tIsAI N%a weils tpe nialîrd go wulnmilnr in the D)oniotln or the

tfrIiieJ litaîr, p>1i fir. Iv) So Ier annun. Io cents for six unanthi. 'iep
or tubicriptl'bn mal- Ibo retaitel l.y cittuency laI regitted setter. or lry vanta ICIde
payable to C« Il. Mortimner, Ilka.e do not iend chequ.es un local bani un ei 2~ents la added for coit of cltacaung Psionry sent in unregittered lestete. utut be ai
sentiers: risk Subscip.tions (rom fo.nsgn totntnies eaibr&ced ia the Centras PoatsJ
V'alu. S.,je per antougus. ÇuWtcig)t.m are payable ln adrance. The paper all bc
dl..-ontitutel at expiratonu ,f termni fald for if go &ipu>aied hv tht atatacriber, but
wl.ere "sp uh uruderitandbnr, exs. %ili be continurd sustil Instructions ta dis.
cotinue aie 'eotim. tvid ail araerages t.ald.

Sul.uv,rrn unay have the mnailintg a.ldreu dîaânged as orten ast deiired. ll'Ae,,
er<ip~ag..d.r u 4 mieJ MoaIt tiv/li sIh nsddreits.

'uîblalutt îhhould bc notifedurthe faîluttoftutbacubertoteceive the r ppers
l,-ornptly anti rutauiy.

Correliondençe î; invlted upon &Il toplcs co-nung legitiunately vrithin the scope of
tîl urslnal

S?îsin yotir applicationi for illentbcrship in the Calnai;in

WITII the prescrit nunîiber the EELI:CTRIC,%[. NEWS closes its
first volume. A properiy ciasstiied index ta the contcnîs.)f this
volume v; i etewîîlîi turcscntcdl.

l'îlE. Colanisnter a i atents reccntly madc the stateient
tîtat na action lîad bccn lakCi With the view oi extcntling the
lite ofait Bell telepitane patents ini Canada.

As the festiv'e beasoil will have passcd befare the NEWSagalin
mâaches its rcatiers, %ve emibrace the prescrnt oppartunity of wish.
iing onc antiailla Merry Chrisîmas and Hlappy Newv Vear.

'l'îl cînînendable recainiricndatian is made by the Electrie
(g>ij-içu%u for the% District of Columnbia lihait ail high tension
clc<-îrc ires wlîtch nîay bc rcgarcied as dangeraus ta life, shail
bc patnlted red. __________

TiE rcntarks ai a correspondent printcd innaîther calunin,
on Ille valise to enginers af an excliangc of ideas thraugh the
Quecsttitn anti Answcr dcpartinnt oi tbis paper, are tiniely, andi
î%o tiy oi carnest cansiîleration by the class tn wvham they are

'lîî autloo, Ili clectrscal indtustrues, bas never been so bright
a n risn. Tu arge nianufacturing cancerns in Canada,

stich as dt Edison andi the Royal, arec overwiîeimied witli
orders and are wvorking nigbî and day. They are stili inonths
belîtnd. 'l'lit dcniand for malors has been such that it is difli.
cut ta obtain thean. and they have ta boe imporîed at increascd
tnst irani the athcr bide. Engtnc builders alsa are ver> busy,
%î.tth orders for the supply ai enginses, for clcctric installations.
'l'lie butstness promîises ta be vcry_ brisk, for sonic tiune ta carne.

[11 hrrnn, Aler'x, oi 'roionto, lias rccontly been printing
a sertes ai articles advocaîîng a claser trade relationship witbs
the jîcople af the inother count ry. Tlhcy point out wvith con.
Niderable ability tt uniess wve wish Ico drift ini sanie
tindesi able position %wc uisii iake aur destiny auiselî'es.
l'lire )s no doubt lisait b) adtnittîng English goods in reîurn for
a preicretice in their markets for our produce, we should
encourage tic influx af thc niast desirable class of immigration,
the agricultural, and the Dominion bc made indcpendent of the
iliarketu. nou, cdosed agi.inst us by the great Ainîrican

rapars tha.t a receiver 'tas been appointed far the St.
«i suad Thorold Electrie Railway. The action wvas

takern on hehali ai lthe bontihoidcrs, as it is claiîncd ste ras )
lias been tnntng rit fi loss fur the liait six inontlis it k tttfils
tulnaîc tatilts blîaîîld bc dise oulîcoîie oi tihe eîîterprse .f i,
projectars, as it wa une oi the lirst alad itn Çatada -v . ki
cantinuotisly opcrated by cicciîictty. As uîater jnis t..4

il waulci seîn strange tit running bctwcecil tawtiis likt st,
Catitarjines, Mcrrittoifint *floruld, il coîtld uîni bc miatil lu
pay. *Flic explanation. Itoincier, i3, Ihat being nci of (ie
pioner clectric roands on the continent, the apparattus tiscd %%,
ai a marc or less crude anti iînipcrfect constrtionu and il tigl,
So tiiat interruptions ta traffic %vou< bc ton tre<îutît îo be , on
sisîcrit witii successfui busincss. Thlere is tin ilouibî duit il ilte
rond coulci bc cqutippcc wit lle mi ndxerni miotor anîd appl.mir.
il coulcl bc niade a paying and profiable inv~estticnt.

TnE sclicînc for bringing %valer for Toranto sise trous i I.ik-
Siîncoc wiil proabhy dic e dedafti afilus ailcertianic slpoitbr,.
anti will bc iîîterrct it tt hcir bancs un the idcs.o ai nî.jr>
nexi. Apart froni the ract that (tie qîiality ai lthe întcer is îi'trh
inferior ta thaI at aur doors--siiîîply ta b lilad for the 1pullji.tn
-iîc cast ai the cnîcrprisc would considerably otitwciglt ils p'.
siblena'.ntagcs. It is sîtctd that tie revenîue for powcrstiiil.licti
in nianufacturers %vould be enoriîus. VP Ila-ve siiowiî In .1
prrviaus Issue that the idea is failaclouis. If flie poiwcr k- Ig be
disîributcd hydrostattcally ta ic difféent facîcuries, new mitn.,
af imnmense size wvould have ta bc lid .11l ovcr thc cil>'- if tiec-
trically, the loss in transnmission, cost oifîîîainlenance ai appir-
atus, and the Ssinllitess of/the atiailitée tawer wvould put revenue
out of the question. Espccialiy wulud titis lic tie case wert, the
wjiolc ar.angcîncnt undcr municipal contrai. Theti it is stateti
it wouid do away with the necessity for a îrtink scwcer, probabiy
b>' using the p.-Psent suctian pipe as an outlet. Evcn if it îîcre
large enoughi il must lic remcmenbercd tîtat it conici ouly bc
reached by means af a trunk scwer intercepting ail the aIliers.
'rile power ta bc devclopcd b>' the city water supply fioni Lik.e
Sînicoc, wiiich woultl have ta bc dlevelopeti miles outside the
city in anv event, is purcly a figtivis.t of the imagination, antd it
is well that thc citizcns should )lave titis fluet iiprcsseui tpîon
îliern befare tlicy dticrmine la spend lifîeen or uîweîîty nmillion
udollars to get lx-d wtuaer.

TuE manufacture af carbans has beconie an important brandih
ai the electric light industry. It n'as nat long ago that: it tra. a
little undersîood pracess, anti the prices. obîaincd wcre Itigli,
but of laatc years anti awing ta the largely inceaseci iemniait,
the number ai factaries lias inultiplied. An attempt %v'as niatle
a year or îwvo aga ta fonn a combine and raise the price tona
f.tncy figure, but likec ail movemenîs ai the kinj iiich are otvîr-
donc, it collipsced, after bringing int existence a new factor)
startcd by a large m-tnufaictuing" ciecîric liglit camp:unsy. 'Thi
saine proccss is in course ai rcpctiîion again, but ivarnced lit
former experience, ilts bcing donc quiculy and careiuily, so .1b
not ta alarni te consumer untluly. The price at prescrîtit.u
flot înatcrially aclv;nced and probabiy wîill not tînlil the com»bi)e
contmols the wlîole ai the factories. WVc have in Canada a
thriving business af titis kind sipln whic i te <'trust " [lave cat.
an enviaus and a longing eye. In fact, Iliey make no sccrct tii

thicir intention ta cubher buy or starve it out ai existence. l'lie
renîcdy ks plain, hotcî'er, and is in the htands of the c<înstiiîît:rs,
thenîselves. Thcy miusti statnd b>' a Canadian institution, but if
it fails, there are enough carbons uscd by two or three af ite
largest plants in Canada ta nply justifly (lic establishment ni a
co-optrative factory ta manufaicture for tbeir awn use. Carbotis
have been madie in Toranto years aga, anti cars be madie agasn
-mn fact, sartie ai the inachiner3' useri still reniains intact, anti
could lie brouglit inta use on short tuotice. *Flic moral ai aIl
this ks, that if the combine tries for ton inucl, like thc dog in the
fable, it will probably ]ose ail.

l'r is certain that wîe are upon the et-e of grent discoî'eries in
the ïIeld ai electrical science. The perfection ta wtic'h cicctrc
ligbîing bas attaincri, great as il is, is but the thrcslîold as il
werc ai thîe possibilities yet ta be realizeri. WVhen il is cor,
sidered that of the amount ai cnergy expenderi not onc.tenîlî
apperirs. as light, leaving the l:urgcr proportion ta take the <amni
ai lieat, il is at once sec.> that -absolute perfection is ycî a long
way off. Ligbî î.vith.ou* heat is the dreaîn i ofthe scientiiic
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e,%îîlurcr in the mcain, of nature, andS %lîen il is sîîcecssfuliy
acllt-vedl aur lirescnît wastcil imcîhadts will appea r crîîde indecd.
ý%1e ire buirnitg oîp otîr htovcs aîs iteil as our tutl. We are like
the ( hitnanian iîo invcnted cookeil p)ig ne bun clown nitr
houi-t te gel toast park. VTe expe)riiments (il Tesla %witi clir-
rcnt - o ai tgl frcqucency are upon t his linc, and i 11:1 ycî take
1pra. lical siiape. If a medliumfln sufficicut îcniîv cutl bc
(oresl. capable of transiiiitin4 the ainiost incotnceivably iaffid
% ibrtions Z' liglit ais sut Ini motion ani mnainted by the subite
forge ni electricîîy, the grosser rurm oficalorir wouid ie passed
tîîd tot bcllnnd, andS tIte col andi briliatît aurora glnw of hcat-
ice%, liit wouid hoe atqaiîîd. Blut %vlicrc is titis iedj(uin ta ho
toui1 ? The mîtaecuies af ordinary muctais arc incapable of
bcînig attuicd tu te rapidîtly required. Cop>per, our besi con-
dut tir, would plobabl1Y bc toi) inert Io transmlit the vibrato,>'
fi r, andi ho dead as so mutcIî wool. But d(it is accontplishied,

ail l have titis 1pccittry-tlhc electricity capable oi producing
à livatless lighît wouid have no efrect open the Ituman organisnm.
If i nieial ili oppose rcsistance te t rapidity oi ils vibrations,
Si? 1n .1 îuch grenier degrec wvoîld the tissues of thc Itumlan
fait, ani lte possibility ofi njury ho a thing oi the past.
Alîlsaugh the clectric carrent inla' bo weighieî and iniasured
wvftti 1precision andi apîtoars t0 bilan'v certain fixedl lawts. but
liftle us knnn'ni ai ils actual constitution, andi in %vial mnanner it
I.,uasîîte along tige niosît favo rable path. Blut dlicie are
iiitiienie possibîlîties in il, ani before long we niay look for
futrler discoveries ti ils ap)plication to the production of liglît.

WF have great pica5ure trn being able ta record a most suc-
ccstil inaugural meeting ofîthe Canadian 1EloIctrical1 Association.
RZeiresenlial ives of evcry branchi of clecttical science and front
ait parts ni the Province were p)resent, whlile froin the inost dis.
tanit parts ni tc Dominion caime letters of good wviIl and hecarty
accorS >vith the objects ni the Association. Organization andi
tht- formulation and adop)tion of the nccessary constitution and
bv-Iaws necessarily tout, tp a large part of te timte together
wîith tce appoîniment of officers and cxcutivc to ict until the
fîrýt annuali meeting to b hieid in Hlamilton next june. 'te
adoption ni our neighibor city as the place nf congress we look
tuponi as being particularly félicitous. It is as accessible as any
frani ail pmoints ni the conipass, and bas a special reputation for
-diutng up afl'tirs ni titis kind iii the mocst aipproved anti hospita>le
inanner. Fioni the wveli-known characîeristics ni ils representa-
lives on time Executive %ve have Site înost tmboundeil failli,
aîniounting tn a ccrtainty, that titis wcll.earnei reputation %vill
in no %vise ho allnwed ta stîtlù'. There will bc important ques-
linos tu bc discussed fruin commercial as we'll as scientific
ýt.u>tipomtts with probably a dasit nf the legisiativo thirown in,
and possmbly the relation ofecurical inlercsts la the niunicipali-
tics %vith whoni they ail, more or lcss, field close rclatinnshiîp.
Fromn a, technical standptînt te dlevelopmonti of clectrical art is
sa rapid timat between nowv anti lthe date arrangod there niay hoe
a gond deal that is new te bring fnrward. It is aiso our idea
titat it îimght hoe a feisîhie plan te arrangç or appoint a Boarud ni
Arbitration te whomn disputcd questions or questions ni interfer-
enice niighî ho refored for amcbeseulement. In short the
sphicrc ni usefulness of the nowly inauguratcd Association
appears to us tn i>c almust boundiess, and cve predict that, under
nise and skilfui mianagement, it will assume a position bath ni
importance and influence. Let the Association hoe national in
cliaracter as %voet as in naiîne, andI whiie rnainîaining feelings ni
urne utinost iricndiie!ss ta the nation te the south ni us, denmon-
ý,tratc that, iavored as ive arc by nature, by position, and by
onneclion ivilî that greatest ai empires on sorti part ofi vhich

the stmn forcvcr shines, for skill, enterprise, invention and marn-
factures, wc are able un hold aur own wvithout depondence and
even atlain supremacy amnng the nations ni the canth.

TitErx is a dcmantl arising for a botter class ni' %ork in the
installation ni wiring and miachinery by electrie lilht companios.
l'lie business has passeid very iargely bcyond the experimnental

Ntage, and %iten olectric liib apparatus is put in it is intcndcd
t0 ho a permanency. In the carly îlays ni the art, beinre the
necessity of thorough insulation %vas understood, work more or
tess crudo %vas donc, but Ibis bas been iargely replacd. lin-
piatience bas aise heurn iargcly rosponsibie for tempora ry and
slip-shod work. An elcctric plant bas bouri décided on for a

loîvu or a factory ailer mutcli îelay and figuring, and ilion the
contrsictor is lîtrricîl 10 gel nt least sorteofn the ligbîts in ope rn-
lion ai Ilte carliest montent. wVires are strung in a fitiity
mtarner, îint suficiently i.istenecl, or taie takeat te insulate ironi
lte grotunt, %villa lIme intention of coîîing bîck in il te inake il
riglit. lut il is nieglected ai iargottcn, intîl a forcibie rcmmnder
ii tlie wvay niait incipient ire brimge il honte in an uniffleasant
muarner. Wiring wark for clectric liglits slîould bc donc witti
the greatesî care anti In a permanent mariner, atnd sîmnult ie so

(lotir flbat whiere near pipes or ather gratind a contact is impois-
sible ; anti ftmrtlernore, lIme wîring blmoîtld bc secured agaiîîsî
any Ipos!,ilie înjîiry fraiti contact vvilli mon anti lns duait are
continually o% lthe move about a flîctar>' or %vorkshop. Aise,
instend nfil it bing the ambition nf lte wireman te gel bis 1001)
in a predeutermiiitl( spot witlt as littho trotuble te hiînself as
possible as long as lie gels there, il siotî!l bc rîîn iii a incîtani-
ral inatnor ii înathemnaîicaliy straighu lines, anti thoroughly
scured -no kiîîks or- etîrs or loose biglits ni %vire such as have
te ho twisted arotti the necarest liait or lied up %with tmine te
krep theni out ai lte way. Wim1l regard te poie lines and
oulsile construction, iî is ofîcit tho case tli.at a uuîicij>ality %viil not
give a contract for liglits except for a short lime, su that lthe
contracter is tnet justilie in doing permianen>t %work, and in
cases irbere there is nio contract tere is so much taik ni coin-
Ipcliing clecmrnc liglit coimpanios te lake thecir %virus down anmd go
underground, thlat irst-ci.iss j>ernariit i'ork isail iimplossibility.
If it %vas unilersîtotl that the lines n'ere tint to bc interiered with
by legisiative action, luec wvoult ie sucit a class of inat, pur.
marinent anti sale îvoîk donc limat legisiative action %voul hoe
tînnoccessary. lThe lime for sli1îshod, caieless and slovenly
%work lias au any ra te gone by' and te indivitîtial or coipany
wvho carc te conserve tîteir own iîîterests %viii sec tai the best
class ni worknîa;nsiip only is enipioycd.

BELL TELEPHONE CO.'S IMPROVEMENTS.
'ul'î ell *lelephone Coîîpaiy's tien building on reiîperance

St. ''ortîo, s eaingcoîpltin.Il tllcost $5oooO and is
tlesigned cvhen iurnisied te be one ni lte mosî comîplote ex-
chanîges on the continent. A ropresenlative ni the company is
mmcv visiling lthe leading oxohianges oi tite United States for te
plirpose ofiobtaining lte information %whicli wili enable thoni te
decide upon the bcst style ni swvitchboard lu adopt. Alter titis
important malter is decidoil, six nioîths or so >vill ho reqmircd
for manuifacturing and placing the swvitch-boari in position, so
tlîat the romiovai te lthe new buiiling nuil probably nat lake place
for nearly a year. Provision wililieo macle in the nev excliange
for 5,oooc subscribers.

A large tunnel sorie seven or ciglît foot in deptb, perfecîly
wvaterproof, anti liglîlcU by electricity, is lbeing constructed on
Temporance St. *In this tunniel 125 dites wili cetter, 6o, iroîn
the n'est,.tand 66 iromi tue east. Each nf tîtese îiucts holds a
cable two incItes in dianieter, ;)nd each table litas ion wcires,
represolitittg 5o subsc-"bers.

NEWSPAPER ELECTRICAL MARVELS.
TuE, love *of the marvolous 'vhicli is ingrained in our poar

human nature bas heurn well fed in retenu years by actual
achievements in olectricity, itsoif the greatesu mnarvel of ail, since
wve sei'on te ho as far off as we ever were froin comprebonding
the ruai nature ni the " fluid." It lias therciore becone a niost
useful field for the wconder-nmongers ni the daiiy press ta work
mn, since tbey htave but scant sonse et rosponsibiiuy for the îruth
of thoir sitements, îvhiie îhey have a strong and chronic desire
ta gel a1 colunin or îwo ofihiglily spiced tond for the jadcd palate
ai the Sunday reader. lIf ny they can niÎx mn a irtle trulliand
a litie news %wili thuîr inarvels, so mnuch the botter, but' ic
mat-veis iimîist bc had anyn'a>, and timere is hardli a w-ee -in
wvhich non' unes, wich only necd te ho truc la hoe higiîly impor-
tant, are sprcad au length before the public.-nineoin- News.

The liciter Inspection and i Insurancc Co. ni Catnada, gic'es notice ni ils
intention tn ipply ai time next session or the Parliamnent ni Crnada for an
aci to add to (ic powcrs of ihe comP2ny tht' rijht to im3ure agninsl loss ni
huntaci lire or injury t0 person or properiy ari#uog,fpm the use oi elevators.
hoists or li;fs or mnachinery connoctei thetewui,and 'nachincry used for
the' proiduction ni eiectriciîy as a motive p9»ff or illuininaîirug agent,. andi
oilierwise enlarging the character of the- iica whlch the coinpany =ry
undertako. andi for sueli otiter powers as m. nb ecessry in the premnises.
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THE ELECTRIC TRANSMISSION 0F POWER.-

11Y Gmsîu'.uî K.su'i
1'ît F. It.iisiîusuusi of ptssel, ui s ts M4r il .s> a bc caccut-

Cils us 01e oi tilte iiost imiprtaint talclns mIn applueci mîîccllîuuics.
Stictly speaki,', si enuers suii) .%lid us, iidecd, piet edeni ta tire

application oi 1îotcr ta .11l inîdustriuti ajîcrains. I le paner
stscîî etlm a .auscasluirc 81iCiuu il-eî,'e only becollnes of s-Litre ta

tire spuilller or wscaser tier ut lias bceeu tiînsuiittie ta tIle.ointes
or loomls t) tire .mgenc ai folles, beI) , ol> , andi ailici gea.t

Wutiîont suts gear1 Ifft:tiiig Ille î,iuuîIitle puttser <esel-
apeti b> ti>'- loca.l sit.tiiiugini ssuld be as useless tu tire uuuil
ai t as tlic possr c: 'sluJ ila> bc caoiitiîed Ill a siateriai muies

ais». cithici t.ICt tragisuiuussioliub Ins rced le apl.atn
of pt~cbut whlîîst ais tile fils i cse tile probtcuîî i tasisi-
suisn a.s sinutle, tndi ba.s ta) be tc k rather front tilt poinit of

s mesia of$us %cametnt tucî imn irait %% tilt p).Iricuiaît mega«rt ta
cff.iîc tîilts beino; inlai) iigli %%tilt lîrperi> desîgnced
gelr,, uns luc latte> case tire proi>leîî es tif a, mitmwe diffictitt
ctharat te:, anlil tfisiueiic>, coîiî1biled ssitil imîderutec.pti ont-
la>, sîiali cx>Lii.epeases, îeli.îbilit%, .îîmi .ic beCLUîîîe nmt-
ters ai f'irs: .aiibidentiii.

\We li.îc tlius ta cliihînst li bcttnf!mî tssu 1,i1nh ni puiser
tri sent -stait, ic, amie t.tkmîg llîc osci distantecs reLLkoned ly
feet (si .srds,. the tiicfr ic: t t.nc rvt Lunec b> ilion-
sandsb ni ici, tir tsCi, b>t uîl-s. bVmi ptal, ai tlle ciectric.

tî.issulîsitn a posiez, tnc tatAl> assunse tî.ii et belo)ngs to tirt
latter class, aînd iciers tu di!stauîiccs be>oiud tilt tiacli ai tile
ardinas) geas, sud> as sli.îiiag, cag-%nluels, pulle>'s andi belîs,
eiipioyed foi tict di smm andi distribution oi patser n tlîn
Ille nails oi a fàctor> . uiîd at ib in tbis gesiciall> ,ticet)tcci !,ci5st

thiîa I propose ta bnsng tic subject sisainl> b>elote %ou. 1-lice
arce, tiottcs, cases nistcre rte apuaîofa eleciroiiîoîorb ta
sîcc î.l tauls us c'utler tire inost consemielut Or ont possible
iicl of taijpl) illt- iîîcchiî.1a p)ois r ta tlle perforaiamsctc ai
cert.îIn oiper.atman%, aînd it isil], therciore, be! necessa.r>, .it te.st
bliefi>, to g.lanac Il tîtat part ai aur bubjeci %s Inch is îlot isn.îlly

ctîunlîsed ss lliîmî tire uaie cf thlest lcitures, n.îtîîel>, tIh£ tramîs-
ofisim ai uc nise ter\ci short di-.t.tntRsb 1> neanb a! elcutrac

çuricats. %Ve lthis dustsn>.uislà bctiteens *lonug distancec andi
44short dtîtanitc - ta'nsm tir te iundituncnt.îl distiction bc-
ttscatlu llesi briîg lisai, mni tire former, tire transier tu trans-
iulsssaii ai ltuis ci iront o>ne >00 poin i hiti, si) taup.k un bulk-,
io. ur iuiaisi abject , îisiilst ii tire l.îtter %se raithcr.tamas ut tle sub-
dtsisioni nti tt aiiiictlit tlpili,-ttiun tifl>~ciisiiilcunuîs

at1 s aniouS liinîs, atid fut î,aritacui. îîrîss Ipooet
cauîsider lon1, dtîsas ce tr.i-.itlnmssion first.

iadi> sîîc.ksn>g, mhecre isnu îsays in winîchu %te cars transmîit
iîci.îic.ti!" ecre%- fions one plîc t-nottici. Let uis asiuîie%

b) 1%.I taof aiîîe tlu.ti time lmenii.î source of eneig> uis cal,
18utl iîit tilt jeuns dcrîsîbc front stils ca îs mequireti, not it
tilt îîîts mudsîl, but it a îîîull a certain nimiber of ilmes assay.
la but I .1 .id Ile olt abusî,ail dst thle 1ii0>1 canomîsicai ss'ts

afitrain:imuiîtin& lis nss .it ai tire coul ta tht id]t, andi bura ut
mindcilily boiler tai tire maml-ngine. Es-en if tht distansce bc.
Issenm tilt test Ami th iiî as O short, tilts anethoci suit i> tire best,
l)is idcil ilii- art i% dcuTi' nuits ai transport. Suxppose. hos-

eser, ti.,:z, alîligli tile tlibi.talc ie. short, tocal canditions, sucs
asgical tiîTctri x (if Ic ci, 1l1.1d tis, or total absenc ai roands,

rentlcxilticîu>c of ta.il dsfîicsî ut uimpossible, isca sic ss otilc
cNt.iblisîou lits: bIci tnud cîlg i .st the 1),iî, gcntraîc tire passer
îlrc, asnd it.iaiit il b% tire mise. or in baine otIier tsaY, ta tlle
uillII lis both t.scs îsc lias %c itun.siiîssion (if puîo ci but tire
îicIîoirud usc cciu.it> duteremît. la tIse fursi case s- lias-c

It.sn.%iiêtiti, siîtte nt hait il tierg.' ttIi, but tite tîmng frait
s% liiI hin ac ii.î l encer%. c.sn bc tîbtainîci, Iasî llhe coal,

C.1%i tant ter %Isýi is acents ba nian si stil Iîhou.w- rlîis.
Ilierut st'ccîîîdt .. lic "c bus1c t.îsist tire clîigsIZ lisctf un lis
imacitit u o: atntsil loiîsir. li îapîil.r language sie isglt de-
scribe Imle ilioccas a.1 dit tr.tsissiiîbisui o -i ~lse' pots-ci, as dlis.
l;taibgalueýd fronî t fl ic siisu oi ' staîcci ' î)osvcr, sîbich
1t kes. pîlatc %%st en c c,.ttr3 cal fromn t re ps àmuti ta, the îîîii.

*'lie115 mils np:.m-s' tcîrcs ixaîs ian m.ure arec cora. coal,
andI fata>i,cstv Untici tisetcîîîî "c-aifi I cuinrist l s cge-
sable fondi stufE. suiî.îhic for comisrsitîi iiitai mscchîanmcal vis>>,

b>. nîcauis ii liahi ses anti cuber anismal.î cisiieb , ss hi%t tlue terni
**coAai« ii.aîur.t>i iuîcludles.i ilondîts ai fuel bsmîtle for consvision
iabo Isîct h.a.l ecre% b>. sine ftniîio ait.st-cagmat- rite
i>aoscr deris cd iramîs co;i nà -ind iod s scacraîls trinsîsîutted( mn tire

staîcc io:îîs , tliit iiens ctl fîî,uî fiîlng ssa:*c in tiue lis-e foi-ti,
Sili-cle h Q.t. ii. .tt ai a hîsgh lzti ei. or under conistecr-
a'ille Ios5uct grcat dasNitntcs, ntcssîttc.- ;ht ciectiomi of

5cr> tostl> ss T.. 1o îieîenî iiisuzuticistantlng 4,isîîst licre
liaint ont iliât 1 tise the teins tor cmîig, as appîicd ta
%%-%Ici, uiiîereh ni uts coioqius.i scase. '«e spealc- ai Ilu ce

sUme in tuti îîtai a .& d pollixnd. but. mn relt.the cricrgs-
circes ilà:-r n %l ic ts.tict .1t .%Il, but as trn cil'cct tsf uts clc%.îîedl
1asitionu, and 4'., thcrcioî-c tnt -.oînliaa.blcIll sîil thcncrg> sshsîch
î'. flhrniitaî'> "'oicd inicol Ieas 8n>,., liasses e:, sudl dlistinctions%
an one sidc i piecîuti, îsc msit regarîd n.uîes, .Xslicllus beîng
4 IîrTird aluni. lisriuan:îtll%, utl a1 Lcrtzn CClcs.tnn, firont ont place
tus annthrr. t-. 'lit svehic1c of cSa mîîuch siat-ci cnet-g3, %ilut(h si-c
fant obtain. in et, sv fs-cmir. ut .în% point -it ssbich sic establibli a
ss'tc-r enrine, tlirokgb ivhich tile 't,.tet ts!,c in uts dc-s:ent go

aî towcr les ci. If lt c carl) y sater atong iii tilts sva>, si is 1101t
%titis Ille abject of briiiging tire stored power ta tire point: of
applir ation, but illcrel> t0 becure tire targebî pussible fait, and,
ilierciore, a ilaxinhiiln i ower uiti aî gis CRI quanîty of si.uer.
If t bc sicessar> 1(1 transmnit tire tboica faîrier, tire tr.tilbiiiibbitun
us mieraIth effte iii tire fi%. fntn. Nosi ltl ui bc w bat
position elictricit) oc(upies inii cl.uion ta) these J)rinid.ry b50U1IVs
af passer in natîure, nainel>, cors), coal, andi Ihtling usater.

1 Il tire first. place si % ili bc abs ions thal, where clectr.,cit% is
Ille lîîliniliiîiliog ag~ent, %%e Lao deu the transmission bath in ilhe
btored andîu in the tis e furna. *io sec tins cl1carly, %%e necd ont>'
fur t dmment rce ri ta unr exaniffle of tire coat put and tieolt i.
luîstcad i rendIing tilt tuai tu tire iiîuil tu bc convcîtied Ouro
pner there, n e tttild hum it al tire pli ani the> ciy generme
btcani c) be tisvd for drsng a stan t>naino. ite current
front tire 4i naio ne could utitizc in tharging a starage baierv,
.nd sen its his tiltt iiii, %% liee et % ould dru% e an ClctranIotlor.
ilius takinig tire place afi(lie local bteani etngine. liere sve lias c
«t s> tcmi (if tr.insinîtung energ) lis tirc btarcd fornm. Ola tire
miier band, if %%e (Io aUa.y %%til tire batteries as a vehmele of

ceieiW>, ;and c.anoecî tire dynanio at tire plt wîitl tire inotar ;it tire
milt b) a liair oi insulatcd %vires, ise haste «t systen i of lectric

transimssunîîoi of pune cmir tire tise forais. The latter sytemu is
that gtcnet.il> undet taod under the terni " eiectric transmission
af power,- andi therciare formsb tire principal subject ai tiiese

tearsiu eur nen pnu, i propose briefly to, snves-
tq4ate tire cophuuesu clectrit. transinlussipn i >power in tire
stared faonts.

As %uu ail1 knoti, a5 S.k of coal cantains more stared 1>051er
shiar a seconidai>% batter> ai equai wcîight, and uts carnage,

ssitetlher b> rail ari tad, heciaper, casier,1 and requires less
precanitions titan that ni Ille battery. it us, therefore, quite
ab sious duai, if tict piiar> source afi lawer is coal, and if thiere
ib lin abjcioli ta thte establishmîent of a steain-engine at tlle
pliace uimerc the passer is svatntcd, it ivill be mare ecanomtiical ta
cair% the putter tliere in tire iormîî ai coal titan in tlle forn ai
batterieb , no orivy because ai tire sas mng un carnage, but aiso

tVn t,-iLan oi the binaller capital outla>, the smaller deprecia-
tion, anud tire of tiac ire lobs ai energy in tire batter itselif.
]lut Ict us asinne iliat tire prinîary source ai esiergy is fattin,
%%.lier, tdieu it es nul so, absionisat thec first :glance that uts clc:ric
tansission mn tire starcd] tarai shossld beý ncconainieal. \Ne
c.innot pracluce cual out oi tire energy ai i;diing wsater, but %te
.-au cî.irgc' b>atteries vkitli ut, and clectricity svauld ilius seciai 10

ucafte a ieansO ai tilizing a paNer of nature wlîicb %vould ather-
uise bc losî. It mîaight, perhiaps, liere bc objectcd that eiectruc.ty
dots nax fano tice ont>' nîeans for utilizing sucb a power, stict
tiiere are 6.tr'oub ailier ssays in n-hîcb pawver nia>- be staret!, a
famniiiar es.aipe being 0 onpressed air. We mîiglit, thierefore,
.ulso uitilize Ille ponci af ircae rd for isarlang an air coinî-
pressai, ant i strr tire air under pressure in steel rcsraurs, Io
bc uscd ttteirdsfl fur ssorking air-engînes consiructed similar>
ta ardinai3> Ntlicgie.~ any such engines ar-c actuaily ii
uise in Paris an the Papp sys:cmn, thongli there tht air is clin-
ves-ed ta ilicem b% ie under pressure, amc in lot ionumge ves-
sels, as would be the c.:se in oui esa.mple. There can ilius bc
na dotibt that tise transmission ai potwer b> stoîed air is iîrac-
ticabie. bot tire questian i>, a: sîhuat cas: ivilt it bc effectcd, anti
can it cainpeîec xilli transmission b) batteries? The anb,.ver In.
tiise questions dcpcnds an tu-o factars, naniei3, tire storage cil-
ricnc% andI tire cas: ai transpart. By siorage cfficiency, I mean
the raticof the potsi put into and 1ten out ai ise apparitus
uicls serse Ca s the %ehide far tire pan-ci. Batnenes nmay nou

bc abtaincd iii îch this ratios is about So pet cent.; that o. ta
sa>-, for cIcr en0 s h. p. bonis put iotas the bittcry, 80 hl. p. liaurs
ran bc taken aut- Tire stotrage eficienc-y oi camipresst-d air is
s-cr inucu sinaller. Thte most reliabie data under ires licac are
ta bc abtainecd front the i'apcr which Piaf. Kennedy read before
tic British A siain i %%9,s'lien lie gave an *îccount ai
expirinents carricl auout h' aiis an tire Iopp s)stcnî. lic found
iliatir li ndhated efficiencs nuth calci air irs39 per cent.; tuaii
is ta sa>, for cicr) :oo Ih. p. indicaîcd by the caoprcssing-
engint, ,j Ii. p. %%etc indlirated in the engiot dri-en by coin-
prcsbed air as it caime frani the mains. If the :air beiorc bc*-ng
admnitteci ta tire enginetsIaS lhca:cd ta o' F, the apparent ic-
catcd cfficienc- rose to 54 pet cent., but as the hient c iy lius
suipphicd tain~.i requires tire cxp)cncliture ai fuel ai tht point
sshcrc tire powcr is %%santeci. tire use oi liot air reali> invois-es tws*
nîctiocs ai transnmission -ninel>, that ai power in tire shape ai
air undcî pressure flos'ing %hrosugh the mains, andi tisal of power
in tue staired fonîî canitaineciin tue fucl. To nike t coilli'n
son ssiîh ecctrict ransmission ofisîorcd piser a fair one, I issi
ilierciore îike ilie etiiincy of Ille Papp systens when the atir is
nlot licated. A c<wrectian nmust, hossecver,'bc nmade for loss ai
powver iri sice mains. In tile Popp systrn lie Ipc>scr is trants-

îîiii-id in flic lâc forai b% air ilotting throîugh pipes, and thierc
î< ecsarl a certain Inss on tîccotint of friction in the peipes

anti v-al-es. As fat as tire friction in the pipes iii corcerned, thib
wvould uni ocesîr if the transmission istere effeccc in the stareci
forai by mans of ait çc.-urticti tnder pressure ini a rcsct5-oii, but,
on tise othe'band, tice lass b% friction ihrough %alves %vould bc
grieaier, because' 't ucaulc bc neccssai) la insert betwe-cn tire
rese:voirand the air engine a rcduting salve, s'hich ss-ould regu.
haie theuppy of air as the pressure fa'is. The loss of power
tuin1 t1is cfrcînsîancc wsiil pm'oUably lie igTreaîr ibian the cor
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rl>oitlisig ioss in tht, l>01)1 systelli, n hlete Illpsue is

Constaînt ; but aîs I havve nu ex PerîmîIl 1 d ala to tiete-rnunel tilts
pohîtt, i take file saine moss .as foand( l'y l'ro. ICenrneîl, nantecly,
, per cent., whlnel în.tkes the indicated effictency nearly .1o It
cent. The efliciencv of the alir- tgine lie fcauid ta bc, tth coli
lit, 67 lier uni., luakinlg tlt total elTicivllcy Of file siet26-7
pçr ceint. IBy .'dopting -tir storage Ive coîîld, itercrot e, obtailt
z6y. Il. 1>. hoiîrs for evcry ioo Il 1. itours indicated In the cngîtte.

jý&ov let uis sec lion the case staînds with clectrical storage. 'l'le
gefciency oi Ille ste;tni dynamoi, clhat is, the raîtio of the cecti ical
oulpUt ta îtî.e inldicated ptrMîaY lie taket. as 3,3 pet' Cent., chat
oii.t e batteries So per cenit., andt cht of (lie inotor at Ie.îst S 5

pier centt., su chat Ihe toital effiiency. works ont tr (lutte s> lier
(cut., or 11tore tihan twvice that oi the rival systcm. I have litre

aI,buiied chat the dynamo is stcam-triven, sttttpiv% bccaust, the
oniv reliahie fiîgures 1 cotîld obtaiîî about conîprcssed air- r-eeir
lu swatni-d(ri vct camiptessors, but it ks obvionis chat t cotlpari-
%tilt oai(lie storage cfficiencics of the îwa sysîemis calna lit
îii.îeriily% ifrecte(l by the source oi power, and wil patia
lat, tue sainte in tlic case tinder cotîsideratian, wheie tue power,

v,. suppose<l ta be derived ironi f-dling watet. \Vc sec, chat ait
( fit icncy, !it icast, air storage is far behind elcli icai storaige.
Let lis tutu incîtire uh-Ieiher il is an>' better off tu tue atiles
t-sentiai ficatuîre I have surnîionedl *naiy, in the tobi of car-
ragC. Trhe information available intier titis htad is iolerabiv

relmabie ab regards batteries, but tihis ks zot Ilte cabe as regards
air stored under pressure. 1 knatw af no c.\perîmenitts madie tu
dettertmncl accuraily tlie we-igh it ofair reser-vaîr, antd, In Ilhe
absence of sucli datat. 1 cannai doa better tlî:n adopa Ille Cci--
lated figure genby Prof. Osborne Reynolds ini one ai lits Can-
tor lectures deliveied( in tS88. According ta tilts authîorît, the
niscglit of l stesel reservoir and air caittained %vauld anuîît ta
3oo IL for every horse-power lintr so storci. Noir the wetghî
af a secondary baller>' fiiled %vtth iiquid, anti lrovided utilt a1
tray andi connections, ail coniple, dtras fl excetco 11l. per-
horse-power hour stored, chiat is, otily onc-îhtrdl te wetgitt ai an
equivalenit air resersair. \«e sec. tîterciore, thiat -as regardis
efficicncy air storage is twice as l>adi, aiid as regards vrcîglît i as
ilirc tianes 'is bail as clcctric stoagc. Comipetition n iii it is,
lancier tîtese etrcîîmistaiiîces, obviotiss impossible, anid wve ittay
ilierciore Sa) that if îhe trnlsînlissionaof poteri froinuit eaterfail
t0a d<istant point lias ta be madle iii tile stoied fortui, elecîricitv
a% tîte onlv agent wbiclî nay be considercd.

W~ilctlîer il %auld 1ita3 Io tranlsmlit powNer is a qluestion whîichi
catnaot lie anwre ff-hand. As conîparred îiti Ille direct
transmiission ai lise powcer b>- nic.tns ai a pair aofirs the
cartage or batteries up antd clown the country wvill no clonbt ap.
pear Ia bc a1 clutmsy device, but when wve are inivestigatiitg the
difféent possible solutions of anu important prObleni wc inuisi
tnt allo,.% an% preconccivcd opinions af ihat is clegant or cItiiîsi'
ta influience aur judirnent ; Ive nius?, in fact, judge cadi c-ase on
ils oai n ts, ali 1 propose ta tîcal with the clectric tr.inisis-
%tan of stared cnCr:,,y iii the saine sense. Trhe sysîent ai powver
transmission bv. storage batteries is actualiy ina tise, nol, intlecd,
for long dist:ince tr.tn'siissii pure anîd simple, as abort'cl.
lîncd, bîît stili for transntissian osver diistances reckonied I)v muiles.
1 alittie tae celecrîc tran-cars wvorked by storaize batteries,
wbîclî are citarged i a central depat, -and ruti for nmany tuies

hefore îhecy require ta be again Thi~d *îe abject as itot ta
cairry a certain anitunt af powver ta buik trout onc point ta
another, bttt ta dispense saecrpower is rcqîîired for the pro-
pulsion af the car dîîring the jaurnev. \Vc imighit, tiove%-cî,
imagine tic trant-car, instead of being occupied by passengers,

tca be loaded witlî siorage ceils in addition ta tctose îî carnes for
its ouan propulsion. Vh'ilst te latter w-otîld graduaily lose thecir

t harge in transit beiwen tîte two tcrininuscs, t formuer wcîuit
.arrive fîîliy chargcd. atc couldi bc madle ta azil part ai te
power sioredl in thein ai the sîanting point. litre Ivc have
transmission ai power in the storcd forin, but Ici us return ta
ouir exaniple ai the -vaerillat the iil, andI sec lîow sttclt a
%vsteiit Iliglitlie put ini olitrntion.

At the waterf.il Ivt eszablisît the nccss.iry hydratilit- works,
.adtl a cectric station wlicre the batteries cant le ronlvenienti-
rltarged. Ive futilier buiid a train lne or railway, jnining the
ciîarging station Ivith Ille iiii where thle poi'er is watv(]nt
wve desigu the rollir.p stock witbi special regard ta the sale anti
canvcnicnt carrnge ai tht batteries. ta Ind fro. Tilt train is
littcd iviti clectrointotors, sa as ta niakec it seif-propeiling. A
train load af chargedi Meis is thius ink-cn tn the mil]. andi left
iliere ta îvoaîk the electronioator n-hich supplies poar Io tht miii.
l)tring ibis pracess tht batteries bcconic gr.aduatly.. cxli.-tustcd,
and niust bc dlisconnected front the niotior befare îlîey are quite

cxba.-usted, because Itranusi alinw a sumemcent nargin ai powver
for rakiag the train back to th cliarg;ng station. Th'ti ccontaîny
ai thet ishale systcin xvihi et-icientl%- bc the grenier tilt Icspawer
as spcnt in the outisard anti hai journey ; atit veiiighi <al
.cfricicncy oi transmstaa' the ratiio ai tle I)awcr.atititliv <le.

ltvcrcd ta Ille iutao, andI that svbich mnigrât be sa deiivrid if
the baitry wvec used for uîoîking a mt-tor.ai tht cIîargmal
station itsif; tn otîter wvords, if clic distance ai trinsrtîissian
ucre naught. Sa%, for instancthat a, total of t,ooo hl. p. lînutrs
could bc ob.aîned froiln tht batter', if it 'vere tliscli.argcl lituenc-
di.teiy,.anti zhat tht power s;prnt in the outiva.rd jnies aninutît
ta So b. p. hiauirs, thena a funthcr 5o Il. p. itaurs tviii havse to bc
spent in the rtcurn jouraey, anti the power oblt:îinaiîie at the

nuti t %%li nid'. antotit Iota cW Il. p. hoîîrs. 'l'lie eflicieîtc y ai
t rînsnî t il Iitnlits<aeb Optteî e<tt i'th

dibtant c t% tell tilt n% àtet fauit n tue nl iii, tlt-efrit letît y of
lnltsltlsttînotilt be t C<Itcedit> Io a pet celi.. il ne treble tue

distanîce, Ilte eficienicv tîtitulît ou>) lie 70 pter îettl., aund bu tin.
FlIic effiiet. initb iatutaliy depiiead ami the kiktd of loxl os et

%% lîtci the Ira ttsi tbsti cakes pilace ; if ni iii be sittail oni a catît-
tmoi Carniage road, larges on a tramiway-, larger ',tllait a r1ail-
tva>, and i:îrgest tit a Catnai. Wce cai. for erI-y arranîgemenît,
exp)rebs tue valu- ni tîte svstettî, as fat- as cnt niti> oi powuer ks
tutierîteti, Ini ont or tua tvîys. NVe cait, il Il distatnce is IUt

gîve Ille etlncicîtlY In thte îtsît Il %%.a% as a1 percctige, <or Iv cati
fi\ a sîand.ucl perceiage ni vflicieicy, and< aseerl.ittn tue tts-
lanîce over vvilici tilts standtard kt atiainabie in ait>' partietîhîr
Case. 1 silait atiopt tue latter way ai reckaiting, as tlle more
catîtentent for catuparîsonviti cather ietîtots foîr tratîstniting
potwer, whietiter in% tite storetl or live futu.

First, ils lu the transmtssion oi stoîcci pouerc thtiwise tItan
by batteries. Tite 0id>- Ina imetitacis Ive necil consider are Ille
caritage ni coi aitille Carnage ai Cnai, cadi canîbincti tritit
the tise ai a uîroîter elit.ille for convertutg lthe sîore<l ilttt hive
î><ulei -at tite cîtier terinuts ai the fine oi ttttstussiott. lit tlie
case of curai, the tarttng pboint oi tItis lue ib tîte field trhere thei
t orn is gratui. \Ve there loat i iai sîtitable seils ii enti
at tt tîte tut tsiere tite ptowîer is un tcd. Sitîce Ive are dealiitg
ilt. encttî,l itîtît aimtal pot-, ttc iusi suppose tue caîtage ta
be effectec l bs <irait animifs, s.îy Itorses, andI the conîversioni ai
Cornt itî lise patuer at Ilte iiii alsoa by sucit :uiiiîîtds. I tieti
ltaIrtiiv 5:1' th.ai, ai the p)reSent tltte, mi Eîg0i ttill atirue
îvotild cire:îîî i of orktitg lits iutill Ill titis Fasitiot b>' :tiîtitl

Ssatuce coa:t is yet abondiant, atti a sttngle staitegtt '
a fatr clicapet andi' hiatdier instrutmtetnt fai Iîrttducçiltg anîd Cati-
t rtting a large .uttntint i oue tchan ait cqis.lcîtt nititber ai
htarscs. Ott tlt atter ha.ndc, if potuer is rcqîîîtred iît saluatl quan-
lttes, alid li pot ticular ttays, tieti tlle boitse stil îîrodtte tItis
I>owv<' [)ctter, iture clicajiiy, ani titole coitt-jeitîui>itycait the'
steani engilte. Il tttaty scrt abstird In ssnrl, a large caltit allit
b>' hirse gcaî, but stîbstittate for the în.iil a fanti, anid voit sec .îî
ontce chtat tîte ti.ansittissiun ofisîored ptower ta il, ni (lte sitaîe af
coin, is a necessar>' part ai the tgiimtltttratl operattans. Ntîw,
the horses, tît britîgtng the corni Io tic place n hcre Ille jiouci is
ret1 uircd, jîcriortu svork, ant iitîust Conisume Iait qîtialetaitatînt

aiifood. The>- aiso perfritt ssork iii b)rlîiiig Ille cîîpt' <Cails
brick agitîi ta tue rîiid tc bc re-chtait-geti. 'l'ic îaa betu-ecu tilt
acatint ai corn dleli-teredI at tit ihl antd the atuatîint taket oît
ai thte fiteld tîould ilrefore represent Ille efflkiemicy oftrnm -
stan. If titis is to bc go per ceint., as ira the case ai electrir
transmission. ute lia> î.ke it thaI, fat es'ery coca sacks ai carn
taken assay front Ille field, te lturses s-îtild eatuon Ilte ottwart
jouîaey (Mlien tlîe carIs are litasil> laden) 6112 saçks,.antI on tite
îîcîîncîîaît jctîmney (%vbIen Ille>' atre ctîîpty) .3 14 sacks, Je.'ting go
sacks of corn ta bc cont-crîcd mbt lise powîten at tîte iii. Te
tlîstaîîce ta ttrich ire can thîts cari> stotiet pcîser wsiîhl a stantd-
ard efftcîiticv oti tratistitîssian is a itteasure ai tlte lutit ai tîte
systent, a, fat as caonoiny ai utots-er is Contcerncth.

*te transmission of stolred pouer iî îthe shape ai futel iq a
paralici case. c fond tlt Cal ai ite piî'b tîtutth inrss-aggons,
ant i ait]i tent by nie,'ns of locomtive engines tu tlle pliret'c
ultere the patter as svantcd. lPart ai tht coal ts constiîîîeti on
cltc oatiltuard anil lîoîîetard jaunir> ai Ilte train, ieas-iîg Ille rest
for Ilte productioit ai lise posuer at tîte tîtihi. If titis atîtaunts ta
go tons out:o a everv ioe tons poît oni te train t Ilte it's ntîîî,
Ire lia'.t agaîn an cfliciency ai transîissiait af c)o lier cnt.

1 lhtte ahready inenttoncdtitat the d~cîcistanîce to whîit It ttc
rait <arr'. powe'cr b>' cachh-r of the, itrce agent-, litre tîîctîîioutcd
utaitey, batîciies, cornt, anti criai, depcnds ver> itîîcli ait tlîc

kinci of roatd caver wistcît tilt transmission cakes place. '«e itiglit
assumie :trn amransî infamie i'anîî ictoases, but, as catir abjertis1
ta abtaîn a rougi gcerai coîtî 1arisan ai the différient sj*stcttts
natier tItan exact figtures for an>' anc afi hcei, i hîave' assuiei
tncreiy îbre kinds ai fnads, naîtîeiy, a coît nî tannange rati,
a tramwîay-, antd railsray, anti htave caictîlateti tite distance tai
uîttch îta- can be trainsiitttied ai cadi case itith a lass ai ta
lter cent. 'l'ie restîits af tîtese catlîttiatilotîs are gicen ini tte fol
ioiliig table

1'R.t5s>iIstN Or' STOttEI) l'atttt.

SDitiincu, in miaiiir., lla goth9
lier ct. cflicicncy o! tr-anîission

t<omt. Trami. Riail.

ba nds railarmgm - i ; 270 .W
Corn :nac liar%. -2 .î . 5 0
Slonge tlîttry ainc VItCItV~OU11 ... 10t 26

'lle spccd ofitranismission lias been tîssunedl at four, bix\, anîd
tîvcniy tileis ai road, trani, anti mil rtpcivi,'lîcît coal an
btatteries arc tht trnsinîtzing agents; anti at four fuiles on alil
kinds ai road s'.ltie coin is ihe tîaiîsnîtting agent. ln ail cases
1 have assurmcdi tctat te roadi is the iîest ai ils k-lad, iterictl>'
fre from gradittis or cuises, and that tite tratfftc cant ic woîkcd
nt te spccds meattoacti ss'iiîhauî interruption. la rcaility, thtese
conditions n'îll ai course nat bc fulitlid; ttc have ta nîakc allais
aincc for ,-vaste ai poner on gradtent-, ctîrvcs-, bad ltaces in tule
tonds, for nîanîng ai variable slieci, mnil for stripping ati stant-
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ing* The distances given in thc table are, therciore, throughout
ton large ; but, as our purpose is merciy tlîc coîisn oh
dificrent systemis, wc nay, takc the figures in the tbe as a roughi
indication of the nierits af each.

Yoti wiii sc, froin this table, that as regards cfficiency, the
electric transmission cl stored p>ower cainiot coJupcte wit1à the
other :wo mnethods. A horse and cat carrying corn aver :an
orditrir>' carnage rond norks with twicc the cfficiency af the
ciectuic locomnotive îaking batteries oa-er a railway. i he dis-
crepanacy is ,tili greatter if we comiparc the clectric locomotive
hauling batteries with the steain loconn'tive hauling coal. The
latter can transmit power over a distance fifty lianes that over
whichi the former can transmit power wvith an equal efficiency.
On a train line the distance over which ive can transmit power
wviti ain efficiency of go per cent. is, LrCCiràing Ia the tale, 10
miles ; that is ta say, if tue wholc load ai the car is composed of
batteries, we cans run it in miles out and Io miles homne ats an
expeniditure of ta per cent. of the total charge af the batteries.
Non let tas sec hanv this compares witha the starage cars in use
on 1pasbenger trani uines. Trhe total weight of a fuil-sized car is
about ia tons, miade up soinewlîat as foliows:. Car «and prapel-

iing gear, 4 tons ; batteCries, 2>4 tons ; passengers, 3,9 tons. if
the M>4 tons rep)resented by) 'the passengers were utilized for
additional storaîgc clls, the car cnuid run 2o, miles with the ioss
of an pet cent. of its charge;- or it could rtirn 200 miles if losing
the whale ai its charýge. As there are, however, anly 2>ý4 tons
oi batteries instend oi 6 tans. it can only run 86 tmiles. This is
accorcltng ta the table, and more than attainable in practice, for
the reasons nlready stated. Eiperience has shown that starage
cars cats only run fron 3o ta 6o, miles with one set af batteries,
or hali the distance stated in the table. If wve apply the saine
reduction ta ail the mcîthods of transmission, wc find that the
distances ta which power cran bc c-arried electricaliy in the stored
fori-r, with an cfficicncy, ai go per cent., are two, lave, and' iS
muiles aver a carniage road, traiùfwày, and railway respcctivcly.

Th'le efftciency ai transmnission is, however, flot the anly or
even the iias!t important consideration in the prablem i of rans-
miitîing panecr taoa distance. The owncr ai a transmission plant
cares nathing for any theoretical perfection in the way of hi&gh
efftciency. Ail he 6res for is the cast ai which the power is
delîvered ta hban. Ail other things bemng equal, high efficiency
wili naiurally reduce thîs cost, and, in sa far, is an advantagc,
but in practice MIl athier things are tnt equal, and ta aims at high
efftciency regardiess ai other considerations is the reverse ai
gond engineering. It is na doulix gratiiying ta, the engineer if
lie cans point Ia a transmission plant designed by biai ta gCave
santie exitoidinarily, hîgh efficiency, but if thie resuit bas been
mntaincd b) meains af an exorbitant capital autl.îy and exces-
sive %vorking rxpecnses, il ti flot be equaliy gratîfying ta hais
employer, thie owner of the installation, who has ta, pay for its
erectîin and wa%-rkin-. It therefore becomes tht duty ai the
enagincer so ta, plan dise installatian that the cast af the power
delivered shahl be a minimum under any given circunistances

W'c have seen that, as 'judged by the efficiency standard aloti;
electric transmission ai power in tht stored fant is hopclessly
behtnd the other twa mnethads whichi we compared %vith ai. Let
us% non sec whether ihis is or as tnt the case if we judge the
sysîtcî b> tht nmaie practicil and, indecd, the anly relhable test
ai c-ast. lt is, of course, understaod that, in estimating the
aanual cast at sa tnany punds per horse power delivcred, we
sake ina :ccotant not only tht cost af coal burnit throughout the
ycar, if,%% c obinr the power by steani, or the ment for water if
ne use a turbine, but also aI atherecxpenses which may praperly
lbc chargcd ta the powei- account, such as wages for the attend.
ants, petty saores, intcrcst, repairs, and depreciatian ai plant.
Estimated in this n-ythe casi ai water power will bc found ta
va.rN bet%, ccn &a and £8 per annuni, tht exact figure depending,
oi -oiirbr on the total .amounat ai pawer available, the quantity ai
,t-nter. its fihl andl local conditions, which must largely influence
the cast ofithe hydiriulic works. The cases whece water-power
vans be bas] nt sa low a price as f2 a yecam are exceptianal; a n
the ather hand, if wc have ta, pay as nsuch as £8 a year for

naie-pont, wîi se.ldnm bc %vorih while ta transmit ai elec-
tric-aIll, or ini any other %-a.y ; and 1 shahl, therefore, assume
£3- and £6 as thte limits ai vost for waîzier-power intended for
cec:îc transm:ssion. Tht cost ai steani power, if praduced by
large canamical enRines, is gcnacrally takcen tt.£ioalper yeair;
if pi-aouced b-sail, and therefore lcss econamical engines, ai
may nbc ta £aa2, and even.£4a perycar. I shah ifrher.issunit
tuai in a.1l cases the poawer is Tcequircd for 3aoc houts during
tht Neai-, that 15, 300 working days afi ta hours. At the ouRset,
it is cItai- thnt if ive uwish ta transmit large parcels oif powcer-sayI)

o ha. p. and upnaý.rds-by- starage ba-tteries-, %vc must bc able ta,
deliver the powver at a cot hiighcr. it w-ould abviausly pay better
to cs:ablish a local sieam-engzine. 1 havc alreadyl mentioned
that a systecm of iacry transmission van bc made ta, yield 56
Me cent. eflicitncy, if we allow ia lies cent. for thet ransmnission
aise]£. Ta deliver zoo ha. p. we mus%, therecfare charge with 178

h. p. durng tht lie equal t tht during hihtcpwri
reure.If :h'eon_ aT th enraigsainttanahrse-po 'ervss tht chag fo p r aaew e£ s

si th etclin st atn To hi mus beaddth otlbrand tht inees .înd deprtcaton p plnthc, nts

vasevansiîs aitht eneraîng d n'mo niotar ba n s ndin a an misinw: ls qimn ilcmtvsa

nva Cgons. l'le stîtaIl tIoralge celîs, tîs non, made, fat lighting
an;fj>OWer PurPases, cost abotut £40 Pei hiorse-.power; but lct
us assume that tht larger celîs, buch as %ve wouid require, could
be hail for £30 per- horse power, tiien a1 batter- ta work a ioa0
h. p. would coLt iC3,33o. 111 aider ta econatunize carnage, and
ta reducc tue weur and tear ai ceils, it %vauld be advantageoajs
ta have twvo batteries, aile being chîarged w-hile the other is lut
wvork. We have tisus an intitial oîîtlay ai ,f6,66o for batteries
alone. T'li intercst .îtddcepreciatton on these wili certainlyrnot
be less dhan z5 per cent., or £10 per horse-power. Add ta ihis.
the cost ai paner at the gencrattng station, that ai labar and
tnterest nai depreciatiomi an the electric inachinery and the ]ine,
and you %vili sec thai it is quite impossible ta compete with bat.
tery tra.nsmission agatnsi a Inca isteain-engine, if tht pawer
produced by tîte latter costs £îos per annuni. But hon' dots the
case stand, if thte aimQunt ai powver required is so0 smiail that i
cnnat bie produccd at tib low figure ? If we wvant oniy 5 ha. p.,
and if n-e produce it by -a local stai ar gas engine, wc shalh
have ta pay for eca harse power /£20 ta £40 per annumu. W~ill
it, in this s.a1se, pay ta transinit by"incans ai batteries, tht power
procluced by a large and econotîiial steam-engtne at some cen-
tral station ? If ive have ta build a tramway or railiway for ibis
purpase specîally. it iill ccrtainily tact pay, ; but let us assume
ihat a tranay ait cady cxists, and let us investigate *hlethcr tîte
catupanay, which we suppose as n-ark-ing tht line by storage cars,
coulci affrd ta, sel ta a custoiner an the line powver at a cheaper
rate than lie could prodttce 1b, a local engins- Let uts assume,
by %-ay, ai examiple, that the customier tequires 5 h.a. for to
hours daily. The battcry ta n-ork a 5 ha. p. motor ivili ivetgli
-about 2>4 tons, anîd cost -/17o. The charging dynamo, matar,
.and euiating geai n-ill cost about £t50, s0 that the whole
capital autlay, if ive provide two batteries, %.ill amiount ta £490.

(To .4c o ini-

THE ENGINEER 0F THE FUTURE.
Si.Ncs. tht introduction of cli-ciricity ino conimon, malter ni

iact, every day lific says W. 1). Tomlini, in PradicalMEez-t'icfty,
the demancîs for econoamical poiver have pressed hard an the
brtin ai tht canstructing enagineer. Sanie nîcnr have boasted
that steam as a motive powver is doomcd and ils days are nrum-
bered, that clectricity is tht canîtng paner. I>erhaps il is, but
the recent developmnenîs tend towa-d, the employmient of stu-
pendous steani power ta praduce electricity ; simply because
elevnricity cans hbe cisiributed at a far less percentage ai lasb than
any ather motor. 'Vou cannot carrty steam 2oo feet n'îîhout con-
siderable condensation, but you :an disttibute clcctriciîy nearly
200 miles, and ;tt tht point ai distribution yaur amperes will bie

amst initiai. Vou carni transmit ha. p. by ger-iing, rapt,
belting ar atherwisc %vithout a Inss ord power by siippage, friction
an kindred causes ; but yau vant distnibute electricity thraughi
tens miles of liues -and gave ta cadi renter bis peund ai dlec-
tnicity through a smnall dynamo just in proportian as bis cantrac:
calîs for. Young ancrn, 1 van assure you ai ane thing,-go, int
tht c'ty and ask for cniploymcnt as engineer; about tht flrst
thing you are ask-cd, is: '<Do yau know anythinagabout talcing
care ai a dynamio or cecctric plant 'F'" Nsa ;" wWiie don't
want you. God morning!" t lias become aimost a neccessity
that an enagincer shouici know samcîhîng ai electricity if lit
expects ta, sccurc cmplaymnent. But on the different motar
lintes, tht cffect, ta an crngincer whose carlier Ytxpcrience hazs
beeni with slidc vaslve, is almosi paralyzing. Some foim of Cor-
liss valve gear, but the steamn r-xpanded îhrough thrce cylindeî-s
and then candcnsecl. The -apparent coisplexîîy beconîts sim*-
piicity iîschfi when in the hands ai a single man n'ho apera.tes tht
crngine for c>pansion results, with cyhinders 654', 28", and 4:'
by 6a stroke :tt 63 <ci., in î5o potinds initial pressure, giving
i,4oo ha. p. Lok tlirotgh any pi-anent cragineecring journal,
and yon mli find front -a dotern ta, fltecn valve geai- motions.
An adjunct ai tht Carliss enine is tht indic.-tor,and tht time
is raplidly caniiný; ta us n-hen an engineces educatiozn %vill bce
incompitte who, vannot use an indicator and adjust tht valves
ai hais engine. MVhat the stethoscope is ta tht davtor, tht
indicator is ta tht engineer. B;o:h the professions are thus
cnabhcd ia examine the breathing organs ai the patient. Tht
use oaa indicatoi, whilc recting credit on the engineer w1sha
vans use ii, is a possible bencit ta, the steamn user and aw-ner;
because thcreby tht coal pil cis vansidered. Tht awncr gets tht
full becnefit ai evcr pound ai fuel saved, the swting being a bonta-
fkde transaction oiten affcting tht balance ai a set ai bocks front
a dehit tn tht credit account.

-Thetlime is close at hand whcn ani irdicatu.- uill bc a part ai
tht enginc roorn auifit, axid a daily engine log ut as camtfully
kept as the double entry set af books in the gerz-ral office.

1
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CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.

*lTnE fifth annuai dinner afiftic above Society was hielti at the
Richardison Ilouise, Toronto, on thic cvering of tlict tth of
Novcmiber. Thcrc was a goarIzttentlance ofai eilbers aent
mivitcd 'guests, andi es on former, occasions, the cvening throtigli-

dni vas ane af pleasure anti profit.
Mr. W. ILewis occîîpied flio chair, andi in bis introductory

rînarks saîid:« W'C alwavs look, iortvard ta aur anniversary
ditnor w~ith pleasure, entI 1 wishi ta sa>- for the infornmation ai
flic gentlemecn present ta.nligbt %V'ba arc flot inelaners, that Our

Assoiaton s ~rogessng avaabl.Of course wve have îlOt fls
inany înnibers as we shouki have, but the Association is steaduly
gaining grouti, andi as far as engineerinlg is conccrned, I kniow
it es a gondi thing for any ninn. 1 ask, ai prescrnt ta responti ta
the toast ofIl lier 'Ma.-jcsty tlic Qucen " by singing licartily the
national ;înthem..

Mr. Geo. Grant followcd wvith a sang, recciving a hearty,
encore.

MNr. J. A. W\'Uls respondeti ta I "Citnada Our Hionic," anti saiti:
Brcthren, as a truc Canadian, nords cannot express ntiy feelings

towards this gathering tonight ; regarding this country I %vishi
ta say that as long aes bier sons stand, it catirot bc sbaken. \Ve
have in this younig landi a steamsbip line, anti a railroati second
sonono. Our manuiflcturers can tut n out engines anti ntacbincîy
equal ta any other country, andi Canadian% in general can take,
their place with the people ai any other nation."

Mr. Blackgrove followoti witb at sang.
l'ro. Galbraith, ai tlic Schuol ai l>ractical Science, saici that

ibis %vas tlic fifth dinner hoe had in fticth plcasure ai attcnding
under the auspices ai the Association, aend ihe tiustcod it %voulci
nat be he last* H-e hoped ta have t le pleasurte of invising tircmn
.il tip same evening ta îry their skill in stinning tbic engines, ant
lie wavuld give tirent a gooti faîr test. He continueti : Yau know
we arc making eicavors ta prornote education in ibis ci!y, nlot
only for those who cah give up their wholc tinie, but for othcrs
%vit can couc in the evcnings. Men cntering this lineofa work
require a certain anount ai education and a certain ainounet ai
inaliomatics. The evrnng scbool %vas inainly for flic boncdit ai
the city, as young men coining fraon other places would bc under
cxpense and wvauld want ta devote thecir whole tinie tu tire in-
struction gi'cn thoîn. These scbools shoulti be undcr the
Minister ai Education. I notice here your motta, IlKnotvledge
es llawer,".-anti it strucklC thadet thecrc are différent kincîs ai
knowlcdge that inake power. One kinti ai knowvledge is gainoti
by a man's own e%-pcirence; another kinti we cail instinctive
knovletge-thbat yau féel in your bancs andI cannai inîIpart ta
others-anti athers thint i %vill flot noiv attempt ta explain. 1
thank you for yaîîr kinti attention, and hope in thic future as in
tlic past, flic socioty will increase in imernbcrship andi go on in
this gon ot vrk.

Mr. John InfRhis said ie onas vcr>y glid ta sec so much interesl
mnanifeste(], and tîhaught tlic saciet), doserveti a gi-cal Jeal ai
credit. As a mtanufiacturing city, lie thought Toronto stood -.at
tho hoati in Canada. Ho ame here ten years azo, andi haid
ncvcr regrettett cloing se. le observeti in thiat perioci a vast

,zrawtih inaIl tlic différent branches ai industry. In rcfcrring ta
pîast Vears hoe reTaiii-kti howv many young mon hati liat ta, go
out into the wvorld witbout any oducation at ailI, andi poor people
couli flot think, ai attcnidinir a tcchnical school. NoI' it is
differcnt, -andtie owas glatifthnt Toronto hnd, take-n it in bandi ta
liclp yaung mon ta gel a Iiigher coducation. lie was ver>' antch
ploasedl ta bc present anti hopcd it tould not bc thic lasi tinie- as
the occasion hati praveti a vcry happy anc ta hinti.

Mr-. B.rown, ai G'alt, Ont., wvas pleaseti ta bc prescrnt. lio
couli flot say il was tlic first iet lite ho ht cnjoyeti the has1titality
ai tItis Association, as lio bat a very cnjovaible timenat the picnic
inJuiy last. It n'as difficuittiia.gine the gooatieAssoci:aiion
hati donc andi is doing. There was a god class ai mon looking
aiter thc wocik. Il was the duty ai c.ich ane ta help his fcllo.
By instructing tlieir brethi-en îhey wauld also be hclping thenti-
selves.

NIr. l)ixon %vas glat in note the progress that :Ftni engineer-
ing t matie. Ho remcmberecl when a boy the question boing
asked i schoal, " What is stcam ?" and that ane boy -ins-.crtd
tient it %vas "hot water under a vcry hicavy pcrspiration." No
maîter hov Inw the perspiration wait required special alten-
liont. The saciety had nacle a stop in tire riglit direction in

sccking ta place moen iii this caliing at flic hcati ai their protes.
sien. 'l'le societv being both beneoalent ant etiuication il, tlic, e
n'as not a cloubt but th:ît it wauldi prasper.

Mr. WVatts wislccl flic sacicty cvcry sticcess, as hie kncw tlic
grand work, it %vas doing ta proniote engineering Iino%'ledIge.

Mr. Robb, ai Hamilton, reina-eti that tire branch of tho
socicty iii that city n'as advancing rapitily, anti nawv bas 4o
nicnnbers in goati standing. He wa-.s glatI that sud> an Associa-
tion bi been starteti iii aur country, andi thoughit tbat an' titan
desiraus ofilcarnmng vould receive bondit froin its mneetings.
lie trusîci tieint ibis n'ould. not bc bis lasi tinie w~ilh theni.

Mcssrs. Kennoy, Oliver, Orr, Montgoîncry, anti[ ailiîs
expresseoi tlieir desîre that the saciety shoulti continue ta
advance.

M r. \Vickens returneti tbanks for tlic many kinti words spoken
ofiflic Canadian Association ai Statianary Engincers. This 'vas
a meeting very noitr ta bis hcart. White a g ooti deal hati been
saici, there lba i not been anything saiti about tlic %voi, affict
Assoiciation. The memibers; met togethcr every twa wveeks for
social enti heneficial instruction. Ditleront-subjectsoai atecbinic.dl
chnracter %vcrc discussed, ail being interesteti andi bcncefitted.
The branches ai tlic socicty non' extendeti froin 'Mantreal ta
Brandon, Man. Refcrring ta the tine thnit is ta camne, hie i-e-
niarkced tliat a ion' years ago an engineer n'as little thouglit ai.
It n'as non', différent, anti the fini wvas corning n'hen an eniginieer
wvoulcl accupy a inuch higher position in public estimation thant
-at pi-osent. Ini conclusion, if flic engineer tvoulcl bandi thon>)-
selves together, thero n'as nat a doubt but tlint they n'oultl ho
able ta Ilke-ep tep vitla flice procession."

ABOUT STEAX PUIËPS.
'ritE distance that a purnp will lut or draw wvater, as il is

termiet, is about 33 foot, bocauso water ai one-inch aire-' 33 ict
n'oighs 14.7 pounis ; but purnps must be in gooti ortler ta lift 33
foot, enti ail pipes niust bc air-tight. Puntps will givo botter
satisfaction liflting front 22 te 25 foot. There are inany tbings
ta be considct in locating sîcami pumps, such as tlic source
fron which the wvator is ohtainoti, the point ai dclivery, andtire
quantity rcquirceý in a given tiime; whetlter the walor is ta bc
lifteti or flowocl ta, fic pump ; n'hether il is ta, bc forceti lii-octly
ini thec bo-Ier, or raisoti ia a tank, 25, 5o or ioo feet above tlic
puimp.

Whcn purchasing a stcant puntp ta supply a steani boilor, ane
shoulti bc seccteti capable ai dclivcring anc cubic foot ai wvater
por horse powver per hour.

No punip, lionevcr goati, n'ill lift hot n'ater, because aes soen
aes the air is expeileci froin the barrcl ai thic purnp the vapor
accupis; thic space, destrays the vacuumn, andi interfères ivith the
supp>i> ai wvater. As a result ai this the punmp knocks. Wlien
il becomes necessary ta purnp hot ivater, the ptimp shoulti bc
placccl bclow tlic suîply, s0 that the water may flowan' m the
valve chambor.

The nîiost ncccssary condition ta tire satisiactory work-ing ai
the stcar putnp is a full andi stcady supply ai n'atcr. Tire pipe
connections shonîti, in na case, 1>e snmallcr than flie openings in
tlic punip. The stiction Mif anti delivery pipes shtoulti bo as
straight andi srnooth on tlic inside as possible.

W~hen the water cantains chips, shavings or sawdust, a st rain-
or shoulti bc placeti an tho lower endi ai the pipe.

Wlicn tlic lift is highi, or the suction long, a foot valve shotîlt
bc placeti on the endi of the suction pipe, anti the arca ai tue font
valve shorflti excetiftic area ai tho pipe.

A suc.ion air claiaber is a ratdvn tag tire ltuip wlien
the lift es high.

The nrca ai the stoam anti exîtaust pipes shoulti in aIl cases
bo fully -as large as thic tipplos un thc puimpi ta wvlich îhecy arc
attacieti.

The cylinders ofisteara pîîmps shoulti in aIll cases be oiled
befare staning in the rnorning or stopping :ît niglit.

Sîuffing boxes on the piston antzi valve rodsshould in ail cases-
bc L-ept with soit, maoist packing, as, if the packing es allowed ita
bcconie liard anti dry, it will flutte flie rois, indîîcing loaka,.ge,
anti nccessitating repairs.

The air vessel on tlic dclivery pipe ai the steani puintp siotlti
nover bc Icss than five tinmes the ai-ca ofithe Ivater cylinder.

When pumps aie standing still, itilc or oui ai service in colti
wcaitlier, nil the drain, dnp anti pet-cocks shtault bc left open.
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OHM'S LAW.

No ex~act idcas tie possibIt aîbolî it allea t.-ionU Cîcikit>
wilhioiit a tîmorougl iîlradah Ur' Ohm1'à L.aa. This lb -Rb
necessary ta (la ie crcêa %as Le acîcas ,.îbuaat ttt.strca>tlia
or iîaterials are 10 the caîgincet. An ltaict,al coginca lias> tu
UIcal qaiantitathelci nul ual> o nilh cleocta i-.Il -tlrrelltb, but alsbu
iv'îh flic pressiare or putential m1 hal laci are ,appîlied. rc
puOe of ài riter tu toira a natcriolicel os clepeaident bath on the
anitude nffi titurenat cf>i otcr tnd n flic ianiuuont c>f the faîl

w!iic lic %%.ai er sîaffers. "l'lie iiiost iaaporl.int tluitig .an engonaacer
lins ta deal teitla is patier, or rate i doiatg %orl , and tits *aS
iliîasured bath nith eledtricit% îad tojîha nater b> îae prudua.t uf
flac cuitent antd tlie difféenice of presbure or liead. liairuiiients
r.ant bc mnade in ane.îîarc both quante;, , but -aué caîganceai iîiust

not rely on sul>sequct iitastreanents, lie mnusi bu .able tu.aai
lie in nat ance, and if is ian thais coancection that O1ha11% Il% as su
important, for if states th(e relation betiocen turrent andi pulcai-
tial. and its valite is ai lte grca'eî becau5e the relation is a
simple one.

Noa relation suchi as Ohni's Lait can bu cstablishced until a
gcneral agreemntl is arrived at ab lu lthe %%.t) iii ulikh Lurrnts
and potentials arc to bc aneasiarcd. Wce hai e seci ina Prinier No.
s that in elctir curreait produceb cocts ai taroLas Lands, and
earhi one ai these miay bc talzen aS a1 basis Of aneasaLIrirnent.
They are, liowu-ver, not aIl equall) suitable. Thus the strenglia
ai -i -urreaît miglit bc reg.arded at, pruport-unal tu the c.\çcss of
teanpernîure ai lte canductor hicatcd b> the curet .abo% c thiat
oftle atîmosphecre ; but liais %vould bu a terM bad definition, for
the exrrçç ina question %would bc Jiendcnl on aaa.any a.ir-uaaaslaiî-
ces ater %%hi; l tlae torrent oould hie rao ifluence i would
bul a îcy inicun'acnient cflnation of current strength, ai wvould
flot it in ivith any otiaur, and ia wouid bu impossible to inake
iaîcasuring instrumients agac anong tlaeanselves. TIhcae are,
however, two ettecis caf an eccciit. Lurrent %lîîch are round to be
stricily laroportionai ta cadi otlaur. The iaagnctic, force excrted
b>' a current is round tu bu :îccuraîciy î>roporiional ta flic rate ai
dccoanip siîion ai an clectrolytu piaccd an circuit. if severai
voltamictcrs or clecîrolytic resistances are piaced ane afier the
othca in flic sainte circuit, thae raies of decoiposition bear a caoi-
stant ratio tu ecd ailier ; su fliat if onu is doublcd aIl1 the others
-ire doubled, et -n thougla the electrolytes arc quite different an
tic various vultaîniciers. Thc niagnetie anîd cecrolyuic defini-
tions of cura-cnt strengtli thus lead ta tht saine rcsaîlî ; lnd,
chi'efly for this remson, the lalagnetie ciefinition is adoptcd, anîd
current iaiers arc gradtctd mn .accordancc wttal at. Sinalar
amisons deteranaine tlie ttay an whicla potential is nieasurcd, lte
defanitaon adapted deîaending on the force of attrac tion e.\ericd
bertoen two electricaily charged parallel plates ohuose lîncatr
dimcensions .are large coaiparcdi watlî thear distance apart.

Ohm's Lawt sites that the difféecnce ai cluctrie pressuare, or
poîcratial, required ta drive a cimrent thirougli a git en conductor
as strictly pioportional tu the magnitude oi the curèent tçhile the
physical staio the conductor reitains tic sanie. The ratio of
the two i,; deinur 1 tobc Uic resist.tnoc ofthe coaîductor. lilis
defanition ai resistans e ;.nil>uics tlaa the current tanetsurcdl an
:iliperes) flotving tlaraugh a conuluctar as obtaincd by davading
the elecrie pressuie or difference of potential (in volts) ai its
terminals bv the resistance ai tlac concluctor meatsured ira ohis.
The ofw ailnt, inplies, nmait Ilan this, liowuvcr, for ii states
that a condULtor ithiosc rcsbist.nae as anc uhnii has aiways a1 ru-
sistancc ai anc ohat îvhatcver thie current fiott'ing through it tnay
bc, pi ovidcd onlv tîtat no external influence, or indirect action ai
the cura-cnt uiscl, conspires ta altr tlîe pli)sical staîc ofthe con-
diactor. The resisitnrceocfa conductoris tlaus a phaysircal jroperty
oi the substaînce itseifand is flot deperadent on the cuarecnt floov.
ing through a:. If thetersasiance ai a niatenal varicd wath the
cura-cnt flowing, il ivoulci bc î'cry anuch harder tu aae calcula-
lions about çonductars ahian at is b>' using Ohmis Lawv. To take

an ilutaion frotin mechiaaaîas, if we are tald ih- t a avocr iaterial
,oill %tand a pull of aira ions per square inc.h nec kno% that a bar
w1hose section is fout square Int heb a% i11 stand a pull ai cight tons,
beca-use ave ait arc that, bo, long as the physical state 0f the
mnterial is not altcrcdi by iating or any other means, the
sta-cilagih ai a bar is proportional ta ils section. This lait, whsch
cortesponds %vith Ohm's l..aît, ib %t > convunient for calcilnaaon,
beccausc. b> imcans ai anc tonstant for a gat-cn n'itenal, w-c can
calculate thie stacngth oail bar aitlat suîbstance, no malter îvlat

ils section inay bc, by siînply inultiplying flie swcion by tlic con.
stant. lIn the ithot c ;ninstelc constant 2 tonts per square
in(i h oould bu of liffle tise tu us if ne e re told i only applicd ta>
bar!, nlaoe betiaun oab 4 squaare nc-ias, .and that for bars of aaay
otheai scîlaîl the 4-ltt.tio uuk bu différent. Ulihm sLa
enablcs us Io t.îkul.atc frumn thc diimensauns of lie conducwr- anti
Ia single constant of flic n.atenal, eallcd thc blocîitic rcsistance,
wlaî tlic rcsibt.in-c of flic -.ouctor ib. Wc* have io niced in
take flic curreait iota, at-uutit, becwuse i iiiitkeb nu difféence.

The resisbtnc of .a tunduotur as îîroportional tu tis lt!ngtil
for if *vu take tnb itaîlar a..uituctorb ot rebstance une ohmi ati
join tlaen in bsa es, bu tlaat the end of one i as eoincced îtsth the
bcginning tif flic ullici, c.tt-i ntill require anc i-olt diffcrence ot
potenial tu ,end iii .ampue îlaraugh i, .and hiencu the différenace
of potential ofiflc unjuincd ends ohien thc currcnt tlotwîng is ont
ainpcrc atill bc tnn %Uis. The rcsasîantc of flic combincdl con.
diac.tors, being b) definitiun flic ratio of the toits t0 the anîperes,
will thurefore bu tîto ohmsb, ur twice the rcsistauce of ciach. WcV
nmay se siianilarly that the resistance of a conductor is invcrsely
proporuional tu its sction , for, if ive connect the above-nien-
tioned condui-trs in parallel, su that thcy are juaned togeilier ai
cacha end, and bend .a torrent tlarougli the coumbination, a dicae-
caîce of potent.al uf une tuit amauîancd at thz ends tvili drive a1
current of one imre tlirottUli cai.h .onductor, andu the toit
cuirent transmiittcd b> the toiiaapuund condua.aor will bu two
amfpures. Thue resistante ouIl tus by dcfinstioaî bt: haalfan uliauî,
or hall thc resist.tnLc of the sant-lu ton'luctor, while the section
is double., To obtain the resasîaaacct- of a conductor %ve Illub
multip> the spetific reb'ist.ara'.eof Uic ataîrial by the lenglî of
the conductor and (lit ide b> the section. The rcsasî.ancc- ut a
coppcr ovire i mile long andi onc quarter of an inach ini dianiieter
ma), thus bu calculatcd as ialloaws:

The speciic resis'ance of copper is 1*6 mnica-ohm (nilliontias of
anr ohm) ,pur cubic ccntianelrc.

The length of the conductor is 1760 x 36 inciies,
or 1760 x 36 x 2*54 = i6i,ooo, centinietres.

Il
The section af the conductor is -(e~)2 square inches,

4
nJ 2-54 2-54

or - X- X- = '32 square centiaîîutrc,
4 4 4

and the resistance ai the conductor as thus,
161,ooo 1-6
- x - Ohnîs=o'S ohn.
0-32 1,000,000

fîs flic specifie resissance of copper is o-6 inicrohim pur cubic
inch, %ve mighît have calculated the resistance of the above cn-
ductor without introducing thc factors 2*S4 if vc had used the
constant o-6 instead ai -6 , but whcîher the centînîctre or the
inch be used for the unit ai length i as aloaýys nc.ssary tu
reduce thc dimensions ta the particular unit diosen.

Having calculated tlic resistance R af the canductor in ohnis,
wve can find the nuinber ai volts V rcquired tu senci a, current C
ailperes throughi i by meains ofithe formula,

V=ÇR ;
and if a bartca of eleciiomiout e force Eand infernal resastance
r have ils termiinais Lonnea.ed %% atli the ends af the cunductor an
question, the current flotîin.g, whida is ibitincdl b) di% idanji the
clectromiotive farce tif the circuit by the Iota? rcsit.nce, itili bu
given by the formula,E

E=

r+R
The volts needed 10 drive thi: current lIaruugh the batîery avili,
in accardancc witlitvhat oce have Enid, be

v=r
The v'olts ai the terminais ai the %ire-that as, the difference af
potential at the terminais ofithe b.ilîery- -as V ýLR, su that by
addition ive have

%e+7i=CR+Cr-C (R+r),
or, by conaparison wiulî the cquation giviag the vaue of C,

V+V=E.
So that the elect romotive force E afîthe battcry, iihich is a con-
Stantt, is spent, partly in dri'ving a cura-cnt îhrougli the baiucay
iîseif, ani partly in sending the current îhrough the %vire; and
thc ptentiai diflcrcncc i thetenicimnals out ccli daffers frni iats
fixcd elcctronîotive force b> the number af tolits nea.cssary ta
drivec the current through the battery. Althougli the ccro-
motive force ola battcry is constant, the useful part ai it, that
available for external purposes, varies %vith the cura-cnt sent,
unlcss the intcrnal resistancc of thc cl ias inapprecizible.

The value of V is not aiways lcss ilaan EL
MWhen a cura-cnt is sent tha-augh the battca in the opposite

direction to that whichi the ccli wvould naturaily pa-oduce, V
cxceeds E by flic prodaact ai Cr.-«" The Miyldddan 1 J'riimirs.

becenther, 18oiCA14RIDIAJ4 SUECTRICAli r4EWS
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SAFETY VALVES-'-THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.

lIY Vs<tt.t.IAS ixsesTt VA%,
oeillet tint front A%'tn-mater Xiiunr.)

1thie reultls ufthe twu formtulas lire gis-en bciow
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1I as bcuînciîiciec of aesutîts coulat u:îly have exisîrd freint Iav ng uIle satiit'
«sîI~.nii Ille itis-rence of forîîî of the' tua second ternib crin caly have

.ttsbctî irons lte lisse g of soute other antI miore tractable enipirical formîula
tui the %sulutîe cf si amn by titos- sehe originsted the Ftenci ie.

1lite divergence i>eow 2o pound:. ste do noti consider essentiai. wlitîer
ilte caicuil;ittel formola guves toc laîrge satlues or aile Fran, là one gis-es toc
simali. and wuc. ss..ld r. cornînend foi adupîtun Ui thibmre sitîp'e fornmula

A=... .... .......... ........... ....... 26
p + 8.62

It scxt raitats tu stiose the resoits et ibis fui itula Mihen appfietd te irait-
teal cases, se ais le sec how neaîriv et es corroborteal i.y the ite cf otir
Aniericnnt stalionatry boiier-.akers

WC rive tabe)'s cf me% p Cssurs-5c pouads antI Su 1po:.I.!s j'Cr square
incli-anat tor areAs ot graitas front 4tu 25 tqare tees ofg m. c -as foiloss
Alreas for Safei' Itaivefer Ito:ters tes h to pawttes Presuure (1 =0. 2 )

ana' ttjh (-raies of iftffveafj Diensioti.

Surfauce et gr.ile in square ftect.. . 6 9 12 16 2o 32
1Estintaifed arcs ni sa5fcty vave. a 1.5 2.25 3 41 5 .
Esýtiniteal ilaînieter cf stfely vals c
ilui uivamet whle nunibcis ut

qitarters ofincles .... ..... .. i t4 î 2 2' 23 3
-1reasfir .Siei 14zir.esfor Reilersrr ei.th., o/'ound7s I>,re.'îre ( -i Ij

ezif :ait f rales of di/,e'ent Dirncnsos.
Surface of grale in square tat.... 4 6 9 12 z6 aie 2.5

Estnisîaiare e sfes' ale... 1.52 2.28 3.42 4.56 6.08 760 8.50
Estiiutateal dlisn ter oft safcîy valve.-

in n arest shiole nîimber cf
qîtneis et inch............ i34 a Y 2 3C 2.% 2 -V 3 X 3I
\Ve thinla tîtese dinmensiens correspondl very ntnriy tu the praclice et aIl

espcricnced conbtructors. anal exhihît .a once the usual sîze ot %..fety sa.lve.
anal th-i of the main steant pipe. gcnerali>' cînployed.

li we adopt the forula as expravçsing thc prope arias of sifty valves
for slationary bolIers, whlieh are flot preimreil te bora upon ilicir ga tes
more than eîghl potds ef meal pet hosîr on the average. sec h ,ve next te
show% haîw it cati ie applied io other conditions. With nailural dr.tglix, ihe
rap:diiy of conmbustion depeads. in a great meaisure. tipon the inîcosit>' cf
the lire. aund a maiximumr rate of 24- peunds mnay. anal prubal>' doc.s. ne-
complany> an -sitmgt rate of 8 pouads ot ceai pct square foot et grate fier
heur. sehile isith atficial draught. or blast. tiis rapidity of conmbustion is
near>' indepenalent et lhc condition et the fuel. andl e mmaimium rate of 24
pounats seul hardly hi c xecedeat ssith an as-crage one ait :6 pounfts %Ve
thin l mi tu talce itis quanlt>'y o! 16 pounds av'erage combustion per
heur, with or h>' the %id et induceal or prodticeal sîîpply et air te tht. finel <as
witb jets or by fan%), as an0 equtvailent te the' one sqîure font otgr.ttesuriae
%hich he baU taken as the hui ot conlparison ssiîh the ares eft he safet>'

ca-heramesl dratiguit, timt> ba'assimcd go rcquzir.abc szimeare olsabfet>' valve.

lis tic bîiriing of 16 potinds of coal lier iîour. hisl %ut hl alriugir îîroî ty
îiemnitds

As regnrds tiiose ho.iî,rs ishiedi are Iieaîîcdl ley tic v.amc lic.u of furn;îces.
or by tie conibtîstion of waste gases Irons sonte process of mianufactuîre. tlle
vîrciinistkilices il c100 varniabile tu admîit of stateinî ili .111Y iaw. auit cnly
te jtîcgîiticît ut coupelent iiectiatis 01>011 tic performiane of sticl Ooliers

Ur Sic-al celncr.tors c.1ti îeterîîilne tic propern a of safcty valves for themî.
If sie arcs gis'ei by tic foriiola bc applied tuth Uicoeniîîg of tic sent or

lthe -tcty valve. il is obvions that tie vertical Mlf of t vulve ninst b ac
baes onc.fourîiî Uic aiaineter. in have UIl saisit -cctiotiai aren svhen of) ai.
1 lenice. stiaulan uy valve lie so consîtiticteda duit Uic range cf miotion wviii

flot idititsi lisels fiilly raist-d. ei lift teqi.i tu o.ie-fotirdi tite daliter or thec
openîinq of Ulie Steat ofthe valve. Uic sectiotil aî n ctîiaiiy gîscn b>cttcn
Uic rîisca vulve taîîd Uic tdge cf (lie valve sent siioulal le taken ass dit tu
wiithte rulse applies.

Auîc witei he formula givss amias alîundintiy large tu suret tic general
r. sistatice tu discharge. sviich procecds frott Uic essary forii cf et aisk
resting tipcii. or plactxi il liro%itiiity 90, a strat, wue thmni we oiîght lieve lu
statu tiat it is alwnys tdvis&tble tiat the itiller billes cf safety valve diskb
Ahoîild have ai giobular or poinîcal tortî (wvîtiler Ssiti' or withoiit guidas
îsigsl. antd nuli inade fiai, ils tr' sonieîinies art'. a,îd thiî.thei disks Ill-

b)eveled.tdgo.dt. resting opetn n very narrosv lx-elicai sent. ania do flot bave il
fiat iîearitig. la iiay lic wsdl te State. ils-%. tat. sis ordinariiy constrietetd.
a nitîy vhe. afier lifting anal illowiîg a flow of sîteati ail arout1dthe disk.

alocs liaI continue te raise and alluv alil tiîc stcani. as forîîtid, to escape lit
the conistant prcssurc. but ndrnits soutec clevaiioti uf pressure hefort opcning

ui de. Wtii the arcîs given by t formula. and lelîrt the diks have hlîen
,.liape(l as wu have Meore describcd, is inece of pressure weul not excecîl
Io per cent. of tlîc initi-eid auon Uic valve. and Uhi ddilional resiblatîcu tu
oecninig is a safèguard agaiss the t00 sudden relief sf steni,.t hou
alerangernent otfUic ivatur circulation of the beiler.

The ccrnnîittee svill only add, lis regards furUier coîîsidera.iioîi nf Uie
ft.rni or clescrlpton of saféty valvee. atnd ais toiegal rcauire'tieutits lisyont tlle
adequse>' of the opcenings. tîat the suiîjcct beconies toc extcnsive for iient
to considcr,

Ab rg.a y nmade in thle days of WVtt-aliiost as platînea l'y Ri>îut-

1 ie esscoîtial p;îîts cf tiîe sa'cty v.îie finie Saîbs anti..iiy reniaincai otild lib
.ie. No paitent covets ils siiilicily or iniprc.ves ils cerîaitity. altlîouglî
iiere have iketi nînde enda used a tlîousand lainds, andl lucre arc a iîtinril
existi:tg paîtnts.

Il cano nly lie iiiiperfect by palpable iniisccnstrîicion.ocrunsifcly vivionis
intent. aind wc cao oiîly recotîîîiend the dickels tu coîtpelent insl>ecîtn.

ts scry Ilili- iikeliiiood 1h41t a satety .lvpraîphly cnsiticteal. andî in
Prop r bands. woîild get out cf order or faîl t0 aici at tlleoeded mtîuient.
luit. onl tha' supposition abat suc> a cibastropl i tight occur, il lvis bcen
thouglit b>) the contiiîittte, .îtet ritucl& akibtation. tuit. in ordiar t-. <livide
ste stîail chance for fîi.lrc. it sîîay bc- as iseli te niaae it at legU reasuire-

tlient. thalt in ptae of one safécy valve. tach and evcr>' hoier -hffi havenat
le.t>t two. îlîe aggregate arcs e ofviîich slioîtlî he that estallied liy the
formulta.

l'buse valves ought lu lic loadcd ih lthe sanie 1 jad, and blow off iudis-
critiiely. su thtt cuther or tb tii nî.îy bai îin action at once. Thhis plan wvntld
eali for. and instîre. mocrt care in graduatitig the loatds on satcty valves tuais

is at pa-.stnt employed. l'lie coninîîttee fiel juslified in olis0rving tîLtt
îi'rc are nuw inl use iione saréîv valves impropcrly grid.uateii i r tn.tike.d
than ihere are those imperde.cl% or ttnbuitaily colist uciti. L.oek-tp .a eîy
valvses afford but litîlc: Protecti, n front fraîîd or ov. r-pressure andt le,
!ccirhty. unless frequently tesîed ;aiid Iheir lise is d.eidiîiliy cliscouittio

anecd liy the -comiiittte. Wue concluide or Uts tission of ibis br.încii ot talc
subîjc coîniitd te us. by reeomniendiuig fur flicapprov.l uf aile Iiustitîtte

lit - fclloiovng

giving îlîe le-s i ggreg.ite :îrea ut safcty v.ilves (being lie es sclonal
a ta cfor 'be ct.;cl.irgu ef sica::> t boe' pLiccat tîpon ail st.itlon.'ry heul rs

svtb t turalor .hinînny dra.ft. *ii rsnslcxrsc ytefriua

in which
A=arca of ccnibined safely vaslve in squ:ue loches.
G=su'rface et grat: in square tedt.
p=peasurc ofsteamt ir, pounds per bsqli.îrc lnch lu ic c-irrict in Uit: boîler

aboya, the atisuihera'. as shown by the stci gatage.
lhe tuliewng table gives tic resîtits ot the furnithai fer oser suare fSl ot

grate, as applitd te bolers uscaiat différent pressures

Pressure in lhs
per sq. inch. 10 20 30 40 So 6o 7o Bo go zo z2

Are= in sq. ins.
corrcpending
tolcaclisquare i2 20,79 cs8'Q.4610.,3S 01 0 29 0 25 0 30 28 Ic27
feot of gat. I 1 1 1 I

WC give onecexample of the. applicaion ut the figures gîva'n l'y tht' tla
,buppose the bo'lcr te lie woriced unde 6o poundsi

presure. then cadi squ-tru folt cf grate surface 0.33 SqUare inch.
should have -an ares of safeîy vaIlve. b>' UIl table. ofi

Suppoce the bolier te have 7834 square fret of gria Il
surface

18. X «33= (x 10 scluare inehea areà: fkir Ille -4tety Yae,
T'Mis wcouldl eau fer luvo.mtfel> valves, cai having an ares of >.o5 sqsà ire'
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faciles. or a diaiticter of 2 ioches. WVhec boilers hiave a forceti or artificial
draft, the combustion of sô pountis of m.il pKr liur -bhould bc tnken ns
eqjuivalcrot ta tire ont sqtuare foot of gratte surf4tce=G ti iiabove formula
andu table.

Wlicte baîlçraare liîcatcd by tht wate heait o! turgia-cs, or oaticrvsc tlîai
by lire upun grate. flic îalue tu lv tillera for ti trasi lie esîînîatcd by %oine
.ulîlîpctc.ril ittlsur. isdulun iii.., auilijii.ic 1 c uiaiiv uf Lo.iie suit,

oiliers lirated. ln flic usuai way. tesvrlbaîîîo u ujc
Ani tire coriînitttec %uuldl report onflcson brdif h sute

ref,.rn's toien flic tu 'rgal I-cquiriîeis utilch ouglit go lie mnade as tu
îrsr.guages that the, finit' allotted to a i lîab saut perîoittvdl a vont

pllirie stigation 'Ill greai nîlvantage uvhichi any of tiiebe mîstruiientb
îioîssss; t, fouid ln tlicir indic.siing tlic pressure of steain withuîî n boiter. so
U4 ta nillow a fireinan to ricgulate his supply of fuel %%iîh econoily. Tucre
nie i.ny kiris andi fornis of gauges. alnicost every omie of whilit lias soute
chîrîîctrrîstic supeionity ovcr ail, or inost otir kintis anal fornis, but WCe
do flot %%i.tî ta say that îîoy of tliin tire pcrfeetly or perinanently reliable.

Anti yuui tottititittce uioultl îtk ta lie re.lieved front furilicar consideratiait
of hIe sub)jels icferreti ta ttîeîî.

CoLxtIAN SFE3RS.

%Vsî. BARNItT LiE VAN.

SARE-AS0 VALVES AS RECOMMENDED [IV
T *HE FOL.LOWING COUSNrRlzM

~ E lrîîs.h Scotist, Irussan. Franklint institute.

G G 18 1 .2 G 22.5

2 P+15 ja+ 15 p +8.62

5 O 36 36 33
10 10 28.8 28.8 23.11

1 0 24 24 19
20 10 20.4 20.4 15.7
25 10 18 18 13.38
3') Io 16 î;ý.6 1.
35 30 34-.4 34.4 10.3
40 Io 11 12.6 9.25
45 Io 82 12 84
50 Io il à 1.87.

M 1 10.28 10.2 7
66o Io 9.6 9.6 6.,
63 Io 9 j 9 6
70 Io 8..;6 8.4 5.7

80 30 7.58 7.5 585 go 7.2 7.2 4.8
90 Io 6.84 6.84 4.5
95 Io 6. -4 6.54 4.34

300 tu 6.2-6 6.24 4.14

It wiU liere.after bc Stîown by tflic xperiolents of fainîes Brownlee. or the
Institution of Engincers anti llip-13ut!dtus. in Sc-,ottint. that tlic l'rnt',In
Ilistmtute fonlt. althougli giving the sîiallcst area cf valve, is. a ail1 stcani
pirt-surcs abOVe 25 pountis lier sqluare inhlî %vite[ full open (one-qtîarter tue
dî.i-illeîer of vnIlvc autIcq . rive talles that requisitce ta ditcharge ait the stean:
geiicr.tedi,%tit Scoilish Iînd Prussi:in rule, rne unies; while by the llaritisli
formîula ai is tour and a liaif timesa:t 25 pouids steain pressure. andi ciglîteen
tiics mîtore tilait is recluired at 130 pountis pressure; andi this. after altOW.
ing for -anr cvapora1tiOn Of 3 pountis of water per minute per sqwtare foot of
tire grtc. whtich is considerably nmore than is usu.uity reiliztd in practice.

So ttîat wmîh proptily construcied %afeîy valves, which wilt rise one.fonralî
of their di.tuicter lîy an incrasecf r ta 5 pountis abovc the toati tiierc is
no accerssit>' for the armi bacig niuch (if any) more than onc-fifth of that
cileti for by the Franklin I.îstitute formula.

But ab boilcrs arc mie of iran and steci-înd as thLe niatcnatls. like
maen. wc.ir olît -tic Faranlin Iostitute formula gaves anmple îaargin fur
reduittoun of Ille grani pîrcssure ats the boîter deteraorauues tvitt, age. sa by
tht tirate ic a becunits zoo salait the boîter uvîli have ta lic rencwed.

In 1874 .1 a InOSI intcrtsting series of expetiusents on szfety valves ,vas
bai y 1 innite of thc Institution of Enrmnrs and bhiiî.Butldcrs of

Scoýillîndi N discussian hall arisen among thc Scotsh .inu L.oglisl cogt.
lir-.r riti In the priprr construction of asafeîy. vai%.c. andc the rotes of
Iie Vnglisli Iloard of Trade as t0 the arîas arcquircd anti the mode o! load.
iog he v-lves.

In thîs trial Iwo safety valves anly wcre tesîti tîose, approveti by Ille
1-nvlibh Boardl of Trade- tht.e uniieti zarcas i wlîich wvert one-haif o! a
%.quîre inchli :re to *cdi -.quart. foot of gr.tte surface. Tuer boîter tîsei mn
îlîîs esperîsiîrot vns of the~ tubuiar kinti. andi the grate surface %vas 4:, feceî.
th licating surface. 7,46 Square fect. Tht, safcty valves, were earh .2%
inclîts dtIanIcter. Thes s.afctY Valves were londued wiuh nveigisîs direct.

('l'a & Ctwftinued.j

'.AIî.rcs \IIcb lsPrapaiv ta esablisis an ciectric railuvay bctten If amniton
andi Grânisbv.

11c .elclcric nht 11-1b tenspoely at least mîade is cxit fronti the town cf
Rachniond. Que. A correspondent tvrites -Wc dlidi ot iroprl>' appareci.
ate the. becfits ot the light tili 've lost i. -

hIe corporaition cf tlle ttu n of Orillîn. Ont.. have seeilîingIy caelta
rgaIrd Clvine lighting by tilt iiîîiînibai..Iiy ai thse liglit ! oiaiu anti
have solîl ilîcr plant anîd Siven a coatraci for iighting ta MaI. 1>'onc.

SPARKS.
Edmîonîton, N bv'.,las a telephone exchinge of thirty-onc instrumîient.,.

or aole telephonc for cvery twetiîy-lwo inliabitants.
;l'li invn c-ouaril oi WaIooisiock, Ont.. is saidte 1 have refuse%% to gi.a..t

1n the. Eitol (n ai franichise ta instaît andi operate an incandescent piarsi.
'I ilnasa'll %cot ;n suti.kl %»irtles.tt Sia.îuoî, reLentl) .t u.is tutiiarniiè

of Mtinutie, second dîtughter of Nfr. John Reid, inahsager of tue( Strattur.t
(Jas andi Eli'ctric Liglît Co.. to Or. E H. Eidt.

'lit clec-trit. street car traffi; ani Newv Westiîîîsnster as saud ta be Ilîiri%
gooti. aiîd the dernaînt for satas or cecn stanîding rouai on ture î3:ter-ciî'.
clectrit. train cars a!s abolit double îlîe lîresent sîîpply.

Mr. W. C. NlcDonild lias prestrnteti ta 'McGili Coilege a lirary of 2,,;
volumies. in Er'giish. Frenchu anti Gernian, comiprising the leading works Oni

elerciscience and itsa-pplicatian toindustrial uses. 'herarea.-lsoa nutiî
bier of wuorks on nîtehanicat and other scicittifit subjects.

One cf flî* cars o! flic Ottawa electrie Street raiilway collidti with a i111111K,
train bit a crossing the allier evening, owiing to the niolorneer n11 saceulg lie'
railway signai ian's liglit. Ille imotornecer reversti sa as ta save pairt ut
the siîock. Thes five passengers werc billy stiakena, but nobaody 'v.îs
.:cniotisly hurt. 'rue car 'vas wreckcd.

At a meceting of the Comniitce on Electricity. Eleetrical anti Pneuuiatic
.Appliaiîces. of tlic Worid's Cotumbi.în Exposition, hlîct Oct. 26tti. the foi.
towing naîmes %vcrt ulcided upon as thiose cf emineilt ciectricians not
noNv living. ta lx, paiceti aver the electricity building Pi thse exposition.
natîîly'-Frnk-lin, Galvani, Anîpere. Faraîday. Olini. Sturgeon. Morse.
Siciliens. Davy. Volta, Henry. Oersted. Couloiîib. Ronald. PagRe. WVeber.
Gilbert, Da.ve-nport. Sounîiîering, Don Silva, Anage, Daniel. Wheaistonv.,
Jacobi, Gauss. Vail, lIain. De la Rive. jouie. %itussure. Cooke. Steinheil,
Valley. Gueri.kc. La Place. Channinîg, Paies ley. Maxwell, Case. Iliales.
Caîvendiishî.

Tht NorîI Anicrican buiill Building Ca., of Straiford. Ont.. gaves notice
uf 'its intention tai appiy ta have its corporale powers exîended sa tlîat
it wiul have (ci) .Authority tu construct. maintain and caperite works for
tht production, sale andi distribution oi electaitity fer the purtposes oi
liglît. hieat. and paower; (b) Authority ta enter ino any contract for ilie
siipplying of cecric or steani pawer ta any persan, faim or corporation,
anil (c) Authority ta takc andi hold stock in any conîpany non or lierueaftvr
ta bce incorporateti for the purpose of eonstructing. Inaintainling and
opcrating tvarks for the production, sale and distribution o! eleetriciîy for
tire purposes cf light, hient anti power.

Canathians feed justly prooti oi thrir fine telephone andi teltrgrphie coin.
Inunications. Tl'le admirable telephone service enjoyeti Py blontrceal anti
TIormiito o:ay lie iargely attributet ta the fact that no one conipany hias tlle
nionapoiy o! manufifcturing tulephones. The. credit Cor this is greatly duc,
t0 Mr. W. C. Hibliart. ]ate of tlîe Hîbliard ElecîricgI 'Manufacturing Ca..
oi Monîreal. 'Ille Bll Teleplione Co. oariginalty obtaineti iii Canada tht
patents nlîich they hadl previausiy secureti ira the Unitedi $tates. but insteati
o! nianiif.icas.ring ilitir instuenînts in the country wiibin aile y*tr. as the,
taw deinantis. tlicy brought the vzaricous parts front the Sta.s anti put ilieni
together litre. 4Nr. fIibbarti grasped the situation anti began ta nike
tlphones. Atîhougli tht Bell Telephont Ca. brouglit Nuak againsi lira
they were defeatti and thse plient bec-inec invalid. Now anybodv iiay
maonufaicture teleplionea in Canada.-Eecltri.

NOTES.
'l'lie saine rule tyhicis applies ta constant fetil with punips. says Rnbt.

Grlinisa. in H* iots ta Power Users,*' loltis gooti therc injccetors arc
used ; -litre shonîti aluvays 1-&- a streant of water going int thit VoUet , si>
long as there is a current ofisteam going oui of it.

i'hr proprietors of the Ritigeton Ont.. roller milis recently ca:lnnÇvt
ta use natttrai g.as as a fuel in their enagint roorn. The gas tak aici
ibrougis air nmixers anti through the bridge watts to the crown sheet o! the
boiter Sixtecn burners are used. cigist on cadis sigle. Tlle resuits arc saiti
to bce entireiy saitisiactoary.

'Mr. A. E. Etikins. for sone taille pust in th.îrgu o! t steamn and etc
p0ant at Mtessrs T. Eaton & Co.S. Toronto, has accepteti a position as
inspector utith thse Boiler Insuranace anti Inspection L.o., andl uvalienter upon
huts duties ai once. Nulr. Wilson Pliips hias been enigageti by Nlcssrs
Eaîon & Ca. ta succeet iMr. Edkins.

A rent depatre in obtaining extra drauglit for furnacers on stcantships
without the use of blowets or other devices lias been succssuhly ti on
tlle Scot. o! th.e Cape Mail tint. bis vesselhlas been furnistîi ni snîokc
sîacks 120 feet tiigh aboya the grites. The mocreascri druught Is equivatent
ta a nvater pressure cf three.fourths of an inch.

TIRADE NOTES.
We have licasure in inîroducing to the reatiers ai tile NEves tht Toronto

Eleurical Construction and Supply Co-. in those idveKtiscmtînt appaa an
important annouatncement by tlt Thonison.Housîton International Etecirit
Co.. of Boiston, ta the cffct itiat they have appointeti ttîis company sole
agents for tiscir apparaitos in Canadta.

%Itr. Alonzo W Spooner. of Port Hope, Ont., * nose nanît is familiar ta
cor arbaders av; the nîantif.icturcr cf -Coppenine - anti.friction metal.
atnions in thbs iuet that lhe lias saceoreti tht sole rigtit Io imnanîtfatctt'r

*1Phcnyle.* a uisinfcctant. ticoticrizer anti gertmiciuie, tuliics is salid ta lic
effective in tht prevention of dise.ise in nanufatctories, dwcliogs, etc.
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A PERFECT ELECTRICAL RAILWAY MOTOR.'

13V IL. A. iA*Vsuulesr.
I-ui the past eigii yc.srs tise ailer lais lamas very inienseliy intereted lis

rite perfection of clectrne sîuaurs. Thle first experinients were inade tu the
suiuiiCr Of 1883, liat during tire prcios winter we baid bxen carefully
ss.utcthsng rte ape'.ttson o! ai electric systeni ai% tire pirivat, paru*nises of onc
of tire large suantif.ucturing cosupanies. and hâd seen tire niotor operate
tsier ail coniditions oi %weaslser-thougs. of course, experiniinlally. '%Ve
1t.141 couse to rte con 'clusion tsatil itns just tire tiig. and lsad usopes tisant it
%%utld rcvolutionize Iravel the wsorld oaver. Oit application ta thse ciry
gscrnnsent we ivere givcn rte riglit Io huii it ind-a bhalf utiles of raiway,
%a is anr clectric conduit. *flc troubles ard vexations we cxpericnced vetlla

tiie conduit rire flot covcred by the listec or niy pisper, and 1 will endeavor ta
çuvafisîc asyscif ta eÀpLisning the charges aisat iere requiredl in the niotar.

ruse first funciarncntal error miade by the electricisîns tsas ls tire idea af
ssscrc-asing tise voltage iri proportion ta tire number of cars run. which of
t-uurse îvould be inîpracuicable in a systeni of aîsy %e, but %ce did flot know
ilsat ticn. WeJ gat ont aur experinientai car, and quite frequently. for a
tvaý hours, it would aorc rnsgifscntly. giving a -peed of tssenty.two utiiles
1,er hout with the ulis rase, ;ind ruanuing forward c. bacl<ward wsisf aise
,'r swo loaded trilers In fine shape. We were quise wcll satisfsed %villa tire
exîsernient %villa tise ane car, but itisitted on lisving a semoit and tîsird car
placcd an the line befare adapsing it gssncrally. We fissally got tise second
t.îr running. and acre very mucli displited ta fmndl lisai tise speed or bath
.,.srs %vas isusmcdiatciy reduceci ta aibout tour utiles lacs hour. This restait
%% as. of course, vcry unfortunate for us. Returning ta sny subject. in start-
ing in with tise motars we tricd aire rope traunsmsission fronts tie arniature ta
*î drurn on the axle, but it did nos work as ail satisfactoriiy. the ropes arien.
aies stretching tou, ruch. %%re tisen tried manilla rapt transiaision. but
tIas also, bâtd ils sscak points, aid tire change Ia friction ge.sr alto proved
unsuceessfuil. Allerishese -various triais, tse laie Richiad N.,Ala.n rtuested
tis ta ailow in ta gear it as lus own expcnse, iis a1 syssemn of cog gtcaring
%aich; he was quise sure wouild prose successful. We vecy giadly gave hlmi
permissions ta pait in tise gcaring. and <Ibis btyle of gcaring isas been prtacti.
...îly tulopttci by ail tire promssnent electricai cunspanites in tirc country) alter
srying ta operate this lisse for about a ysasr. damire mnsstis, we gave Uhe
sîsatter up for the tinte bcissg. beiieving trat it %cas isnpraciicable citîser ta
operate a conduit, or ta operate by tire syssemîs as bugges@cd at tiant trne.
tîsougis neyer losing faitS in tise fissai ouîsconse of clectricai propulsion. WC
cxamnne a great many mosaors andîir.veied oser a large part of the United
m 1ates ta observe tests marle or storage battesries of svsrious kînds, but we
%%crec nos at ail satisfied as ta sîseir own sueceýsbful practical aperistion. ard,
(aurail svesaw the rond operating at Richmnond %vsil overheud wires. wvu hid
ne dusire t0 agiin enter intu the msasser of eiceseicai propulsion, altisougis It
nsust bc admittd tiant saime of aur people acre w.siliig ta purt in a systeem
bitnslar ta tise one as Scranton. even bMore tise Richmond systens %vas in
uperation. An clectrical i osar of Ilîrc yca-rs ago shossld bardiy bc cons-
ptared ssith thse niotors nuanuftactiril as tise prescrns aimie. and ais the oatier
Stand. .a miotos th:st is considert d perfect. c r neariy sa noue. snight bc cois-
sidercd eld-faishioncd anci absolee itlsin a niucissisorter period. Welîave
trsade several tests o! storage batcry systenis. andi have watched isitis great
sutcresi thse nany tests masde in lisast branch. and cassdicily wse mot admit
sîsat tise pricticai suiccessfui application of stoazge b.utterit:s for sirect rail-
svay propulsion stems as far in the future as il digi fivc ycais ago. AMost
,Û] striet raiiwssy umen adnsit thas thse stonige sybstcm. if successItal. would be
tise ideal systeus. andi ail hopte for its ultinsase achievc'nsrnt; andi in albis age
of progress it %vouid b, very shors-sigsset aîid bigoted to Say tisant it wili
eves conte.

Ail a! the prominsent compansies ire cager ta perfect their motors ini tise
niasses cf detailc, and have ciseerfislly co-operascîl ssish the practicai men
runssing clwcric roads ta bring about the improvensent o! their macisinery.
Ail tise well-lcnowts sysscmts af tise d.sy hsave seie spcci.îi points ofadvantage,
but tisese I wiii nos refer ta. as il is nos within Isly province ta do ta.

Tise mosors wisen firsi construcuec acre -.isage-sbes so liglis bath une-
cisanicaiiy andi eicctrically. bit thest ditliculcies bcsng overcorne vesy rapidly.
as weii as tise seriaus difflculty of toct rapid motion. whîicis sweliedi tise
Operating expenses very lairguiy in mainia'ning tise paartsanît replacing tise
geaning. Tise best siotors nuanufactureti licreafter wili le tise nsost simple
in tise mater cf tise construction ai tise parts, anti tise sante lime not coin-
sumîng taco great a qusantity of cicsricity. sa tisal in addition ta bcing sîns.
pie tbey aili alto be econoniicail. lieprinciple o! tsindinig arnssurrs is. of
course, a psetty ali one nowe. andi cacis cornjxsny is anxious ta gise ils
patrons tise mass efficient assd braI armature. 1 thini i waîsd bc an
impravensent if in ail machines niade. a buetter inuslaset aire acre tseti, in
bath armature aînd fieldis - a more relialule andi positive fuse application. ane
ibat wouid aisays burn out whlile stili under tise eaaisy o! tisemnotorw~ouli
aiso bc; a greai imprnscmcnt.

A greast many corporations in apesating niotors duo saot appear ta be
%willing ta gise thero proper attention or inspetian. usithiste restit Isat wcak
points arc ver>' soon apparent ; but suis is in no way sise fauli of tise sanants-
facturer.

Tise %writes expects wisiin a ver>' lew years. as tire msotars are lxerfecee
and tiseir armature speeti reduecti. ta sec n line of ratilaay (rani New York
ta Chsicago, run on tise bais of nol more ihsn a twsa isosr tinsc-taisle for tise
tissaugi trip, and giving a traînsportations ritse consiclertil impassible witis
tise presersi motive power. A great îlivcrsity of opinison exisis ac ta tise

1 Zeing a P.iper ruat ite Tenit Annual lheeting or rite Atustrant Stice Riii.
ay> Assaci3iion, Pittsburg, Pa., Oct. s, iCgi.

propcs site a! miotos cars, a goaîl masny cosîspainies holding ta tise prisseiple
tisas a very large car is desinuble andi practicabie. Front asir cxîsericssec sis
opernting ar front àCi ta 3o rices in lessgtis, i nssi of tise opinion tisant on
route iaving n snsali patronge, wlsere tise carnings aire unuler 20 cents i er
carsauile run, It as unîvîse arta ndesirabie la base as car csceeduisg s fcet su
leagsh inside, ns it ss niaci mtore ecanonils tu have trail czars alsen sthe
Inuie is lseavy, Iratier tban la bc sut tise continilous daily expense i! lsaîlissg
n -eary large car ofgrent %veiglst.

i wouli uigain reiterate tise fiact tisas motars have becs usonderful>' per
fected ithiîsn tise past ycar, nsi if as mucis îrogrcss is msade urisig tise
coming yea.r. there cars be ver>' liie ta asiras pcrfecting a usior. aitusougi
Il is very desirable tisas tise niecinicui supplication ssosuli be miore careisly
looked aIses. 1 <1o nos thitsk il was tise intention ta hatve suit criticire ts ais>
way the special wesuk points af any systei, bus sinsply t0 refer ta tise %vitale
lu1 a generai way. If yous %vili puiarion si short divergence (rosis tise sssbject,
1 isili relase an incident svhicis accurred last spring. A gentlemians iargely
intesested iun strct rsuiiways miade tise rrnark that in tise city of New York
tise> wauid neverpenrsat tise use af clectrie mosor cars, if accoispised %villa
unsgssi> overiead %virus. 1 asinal iins If ut usas quite consistenit tls.u su
mistcl objection sisoulsi be nsade ta n sysscni tisas requircil but one copper
usire, nos cxceeding tlsreecigiss a! an sucs in diaincter. wsish posts oui îitiier
side o! tise strtet, z50 (icet ipart, uvuti as dianseter s grenier lisait an ordi-
nar>' iscing.po)st, .uftecr aiiawung on tise street absat bicautiftui strutcture, tise

*New York Elevateti Railwny" wsish uts perfect (?) odloriess. sîusokeless,
noiseless sicani locomotives, and shisuîing out bath liglis andti ir ta tire
people an tise street wsiere tise raiilway is aperases. lie caîsdsîly adnuitei
rhantise sud nos knauv but tisast the cievatesi rond %vas about ;as laid as tise
aveshead %vires.

Ta resurne my stibject, cut the prescrnt tunue .uli o! tise proissntscsspn
art- devoting tho: time andi intellects af their best men ta tise perteesson o! a
,gcarlcs notar. riscy ail naw have tise single reducusoî mator un tIsle rualr
kes. wiie is certainly a aonderfuli ichiesenient in adtiance of the lite
couantersisaît machines, aundi wvicis auRis ta niake a, splendid exiit wsieus
compared sn t maltes a! operating suspenses. lut 1 have tioticesi anc
maltes winsch tise electrical conmparues seenieti ta have entirel>' overloakti sn
tise manufacture of thiîcr appar.stuç. ansl 1 mst say abtia suis failure us
universai.

AiU o! thse pronsînens conspanses setni ta have falien auto tise sanie errur,
and seent ta pcrsistently -and tn.slatciously continuse in tiscîr cvIi usays. 1 cia
flot tisini tisas any one subject connected wstis ciectric propulsion bs
receiveci s0 mucis attention frons rte r.uîluays as tis ancantilai so latrie
co-operasion and astance fromn tise clectrie coîsupanies. io ore te
ta tise price o! siseir equipsacul. Is appeîrs ta nie tisant rte coitiies, un
stead af apcssttsng 4,000 inotos cars, couid be opcrating 40,000 cili')s a
ver>' short tanse, if tise> wauid bring tise prîce clown to a rt-isois.bie figure.
s0 thas ail conmpanues couid aflord ta purs hase an cqtuspnseîss. 1 diranit i
waulclalto be desirabie if tise elecurue conmpaues uould supîsly ail tise extra
parts fromt tieir sirops as a price aliowsng a reasossabie susargin for profit.

Before closing ibis pipes. 1 desîre ta cutend nsy sincere tisank% îo .sili te
genstlemen connectd %villh sutet sailways wsio have ta kiîîdiy given aile tire
beniefit o! their expersence an atais subject.

In sumrnsng op my idea olsi perft - stre raulaay usuosor ,ss tise prescrnt
timte, i wusosd Say:

Talcing the trolley uvisuel, pale andi stand. 1 tiusil ats desiraule ta have a
svbeei tisait as capable af follovîing tise aire at .sny anRle, avilSa a trolley isole
brittue enongis ta break sisoulti it becorne en angled srs tise uvires, withousu
puiiing th5clodwn, andi a trolley spring rigiti enosîgi ta give good, steati>
presure on les.iIey wice, and so canstructed tisast uhen tise cair us un tise car
bouse or gaing ondes a Iow brige, tise pale coulai conie vcry close tas tise
roof a! thse cas, alsa, flexible enougis ta give good prebsisse when tise trolley
bas ta be 21 or =s fect bigla altie railsvay erossings.

Tise car shassît have a lamp circuit, amish piensy o! lansps dustribuseci
properly.

Tise perfect mosor ougisî ta have, as bertiunbt!fore soggesicd. au reliabie
fuse plogisas wiil invariabiy ibo before injur>' is done ta tisemachine,

Have on cacis car tise best ligistning arrester tisas eaus bc securec iun tise
mnarkcet.

In coming ta tise niotar proper, us us destr.sble ta ose a consrolisg sacs
tisai iseasil>' operaied anti readil>' reverseS in case a! accidents. iea'sp
]et tise controiling devuce tise better, ant il1 siîould bce construcieti astis a
view ta guasti against any psossible disursgernt o! tise prts, sa tIsas is
will be reliabie in ail cases, bosh ciecunical>' ansd uiechanicaiiy.

Thse sheostat sisouiti also, bc careful>' lsaokesi aIses and properly prutected
ta keep il front injur>' b>' ar-asant of wattr. .snau or dirt getîing upaus it. Il
sisaulti oui>' bc available in starling tise ar ta avoid tise longe ar a stars, -Dcl
sisouit bc sa zarrangeS as ta bcs eut out as souan -as tise car is suarsied, anS
give tise entire eiciency aftie motos proper.

ise maoso sisoulsi bc wadi protectect in ail its parts Irons iny osituide inter-
féeesce. sa that in running along tise street it ai be inmpossibîle to pick ssp
nails, wîre. or anysising tisait uould short circuit il, as tise saisie trme absert -
ing tisas a mator nîust bc- prapei>' ventilateai ta keep is fraisu iseasung wiiie
inutse. Tise cover sboulS be muarie bo as robe easiiy reniaved.

1 decuin it ver>' atisisabie ta, have an armasaire o! a large Sianseser. uiiking
a snîall number o! icvolotians per nminute, wisile tise iscarîngs sisouii lbe
made a! exîrense widih usiti propes gressse-cops. eîndiun sucis a conuitiion
tisait ise>' an bc rradu>' re-isabiteti aisen %tigist> uvorn.

Tie du.umcee a! tise comntutasor ehsosulî also be large. ansi ta bave tise
qnsslses easy of accruas s very detsirabie. Tire windussg of! tise armnature
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nieglit tri toc of dits siîiilcsl kînsi. iti tite i: ^cUrt tse and l isisa tlis ut
saisie s1otîid li çaîc(s.llv le okrd ller~. 1 ticink sllc lsulstiusc of whes in
&%iliitti5t1 is nt il t'wnt ont of tire %ý.k3 pont tri tht ilvtiir.

lise searatre gs'.sr .1isiiil liave a us lite faece. andt rssn In ci). 'Ille arga-a
t urc sialt sîsigii lie ei oaiipe tliicter. ansi ticerc la ssalliig galistil lî
leinig siýc ktvtn tu àainal (ci tise serrjg or tise cu5eiiieistlitOt t tiset

à.110 (t "Ile titiîiîuî,îot sisuusld IK c.srefflly ,nsusitiai. su tiit tîscie a iii let
no grsisîsi.lu liciates, il And tli .aX. lie box 4ii %%lid lise gi ions usght
lu lit tuiititoft.. 1JqeI, ut s,.nic l.glit issatctà.tl lis.t es sunei. .1 aIlexibit.
su lha.t if -sritik te .i, diti .jutside t %tt I nl is ralslisr îiî terrait. lue ficis
iiiulei ai' lm- i eutsîjitid nl ha %%i uKt eter sîssulattoei). iusl uf ail si I site tu

l.qkc lat itrentî (X5 duur4ca' in tisîs 1srtitul.sr. i *lu fot ititi nd tisat tise
w. ire ut ilîlir i te fieldi or irniatîcrg scosild lie g vat ciîugis tu saki nuu
lin w isuar itasin ougi t la lic usdi L~y tise îssacissie. lu iii> îseîiid et <s %et>

drssrhile u isave th iatire eus.essr socle a rasîsltion isat il wnl lxs really
taker nt f rusi gise niîahiic ansi put in iRaili

Our' ut tise serrinis s(oilsssî st opcratniu 0I t-lectris. rouls is lise

expclisivc Labor îsertn> lis %vincling ste aermiatures ,îîîil ficlsis. alsu is

repgrit si, ighisherd ss tli %ees hiu ossgit ta I c einpîluyeel lu distendl le> t

iîîcili, -, Thie%, es uvtsulcig gaintei ils eitsilayitig a vise sp) eass ai labor lu

isanilîr is elec.trit. ve~îs cil -lisi 4#,% clcsiiis. asiittiis or field nrn ai
liie-eliisses3 I lai îiroposstiuns il a scIE vvisleet iil ii. ais cale re.ttlily Ilie

uiinrtct sti iii s.iiiy i<..iul> isuw l olxr.itsuii

At psi st ist i îlistk lise bâsigle redisetion miotte; à,% ile nweiest lk-rke.-tivê t
ssîîy 0c Ilse 1i.il t

J iîsesk 1 ivrev iesis aie islatltie electris. colisp.sîsies SlIosilsl dlcit. Miiic
1t811e tori tele leu(ios i n &Iive l.rie; bgakc to stop Isle --- r %% 4tic Ille s.
1) uver tîscI rush il. l11i1 (.0s1i-i lie ie.dilly dune.. ml ; uvouil lie .c .îsfmtr

iss1roenseut.

Eic..is gltes.se'u%% useti In quise al ninitkr 0i liaces nad 1 tlisi< 'sii
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asttenstioni. *l'ic àtngle rssluction lisutur whien properly looked iaflter. onsgls
to Listî furi nany ysasrs. WVe hçtve liadcitie ls operion for ovcr £0 nioniis
andi Il pppeîsrs tu lie- in as goedti oition a' when il, fitsi \vt ci lbsn mt.s.
"Ile c.er bhosîlsl lieci îof n erse sitc. cunstrucîtd iti ail moedern conwvss.
cuve lut vitisout fincy sieço-ations or sîîy îsnneccssssry display.
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An usprJlitablu wart.ine us living wvagei beetweeî tise rival electric liglit
comspaeties ini Strifois.
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SUBSCRIIiED CAPITAL.

FiRSTBIROOK BRos. A~ON MON I II

)Ciiti SI. E t. - TORIONTO.

T o gANt i , ttRIC ' lut
Topins, fk1?
Side-Blocks .

Cross-Arms
IVI/TI. FOR I>RICES.

Ili . i ý*t.ý.ý,t. CONSJLTeGEN IER

$100, 100.
IRUE GOVE-Rq.\ENT 0F LANADA, ss4-2-

<LiciJL Gavr.t ostbrio)Ii i l R111 î JOIIN L.BîAee<sc ESO.Vicc PRiEs

" G.C.ROBB. Chier Entineer. A.FRASER. rcsc:

HEIAD OFFICE. 210RONTro S.

uvisci, c0rrcsl)oiIIisig uviliadvlyci scs.1
ToP ONTC)

Prevention of Accident oui' chie f atm. Econorny of fuel secureti.
YI~~ ~~~ iIi-.. cofc. î l C'omp.any have licen rcisicucd (rom above :cddrcu. in tihe ranadts .ire l'isildiiig

JARETIIE ONLY8PLITGRIPPULLEYÉ &OUTOFF
COUPLUNOS MADE. GIVE.EVERY SATISFACION AS
DRIVERS OR DRI ViN PULLFeYSi .FULLY 6UARtANTEE.D.1

-S Q

WAT«EROU -E-.IEW < o

OVER 100
IN OPERA T/ON,

From 10 inches by 3 inches

93 inches by 23 inches,

Giving perfect satisfactionr.

USES> 15

Hulsnt 1los Etecîrse Lsght W'iorkb,

Royail Elclrie Light Co., -

Windsor & Sandwich VEctrtc R. R. Co..

Gives the advantage of a beit with the positiveUINK BELTINO motion of gears, No centers too short for its use.
A paper nanufitcturer s:îid to ls.s "l 1i litSinz 88 ini. to drive sny iwcr floor, incluling

essy papcr machinse. lis positive motion, never v-aryng, produccs a ton cf paper sucore cvcry
day. E:-esy slip of i1cr bciî, or stoppage, mens a loss cf too ficcî cf paper, and titis nevcr
cecîsis noiv.."

SPECIALLY AOAPTED FOR CONVEYING 'AND ELEVATINO ALL KINOS 0F MATERlAL

Lonidon.

Montreat.

- Windsor.

ICANJ;DIAýl EliECTRIGMli NEWS Decettiber, 18qi



L)cccmbCr~ 1891 QA~4APlAl4 ~I.iBGT1~1CAh ~4~WS
SI'ARRS.

Ndorrisburg wili sliortly have an clectric liglit

Plnt In operatiOn.
Titîe N'ational Eleçtric Tramway and Ligliting

Co,, of Victuria, B3. C., % Viti liglht the strecis of
thc viiiige of Esqulinottît.

Tite RIffrlc ELectric Light Cor's new station is
nrtfgCOflhlIlCtiofl. Itscapacity witi besufl'icient
for double th. prescrit service.

,rte dynao in connection with the l.înovr
clectric liglit plant wos dîsabled by iin accident
~rcntly, and thec town is iii darknrss pending
t'le 1nirciasc of a ncw ane.

.% nea car, built by l'atterson & Corhin, of St.
.atiarincs. tind fitteci with the Mlisoît Conipany's

.,plltattces. has recentiy bren put in service cii
tige Metropolitnn Street Rniiway Ca.'s tracks,
.\orth Toronto. l'le car is sil fet long agîi cm,
t«olllilOd-Ite7O Passengers. Itisprovidedw~itlî
tIwo altotors 0f x5 horsc pawcr ea.ch.a.ndislightted
iý. ecctricity. It %vilib hu-îctiegi by tour Ilur.on
electric heaters. being the first car to be hcateri
%iîtiî electricity in Canada. 'rhe maximtum rate
of -,peed is 18 miles -an hiur. with abiliiy ta
gotoint gr.ad"sn a speed zo ta 32 miles an )tour.
ily tucans of the controllirig switciî the car can Ite
szcpped within fivc fect if îtrcessary. wviîro goig
.I full specti.

Notic is given of an application for letters
patcnt ta incarporate the Citizens' Light and
powver Comîpany, iviîiî a capi.al of $S.c 'rie
heltuiquirters are ta be N. ontrea. i eoet
of the canîpany ire ta contract for. cons:ruct.
operrte and maintain ta syszcm or systenis fo. the
supply of clectric l'ght and pou-er ta cities, towns,
villages and other miunicipalitCes, corporations
and individuals in the Poininion of Canada. andr
ta caaduct sucit cectricity by any ineons on,
iirough, under or along the sides of streets.
higlivays, bridges andi public places of stîch
cilts, tovns. villages aînd alter iiiiiniclipnlities er
atcross or tincier any navigable wsiters in Canada,
the consent of the govrnîor-in.councii having
becti iirst obtainetl, etc. l'he applicaints ire-
ilionmis Ri.der.ach. rncrchant; John, Bronskiii
Ciarkson, accaunitant; Jolin Titonas Iligar,
mîanuifacturer; Thomas joscph Drumiiîond. *ner.

ch.ant; Charles Morton, agent; Richard Wiiton.
tccomitant H1-erbort Montague Unneli, elec-

trician; JGsepli Entile Vanier. ilgineer; David
\\V.lker 'ZIcI..aren, mîanufacturcr, and WVili.-un
John W~hite, advocate. of :Montreal, of %viont
Drtnimond, Vanier, Ha 'rVhite nné Ciarkson
are to bc the first or provisional directors.

F. E. Dixon & Co.
hMANUFACrURERS OF

LEATHER BELTINO,
70 KING STREET EAST, TORON TO.

11EAUQUARTERS F'OR

ELEOTRIC LIGHT AND DYNAMO BELTINa.

We have the following Leathcr Belts in use iîn the works of the
T'oronto Electric Light Co. -

One 36 inch belt 98 feet long.
One 36 inch bt.lt zoo fcct long.
One 36 incch beit 123 feet long.
One 38 inch beit too fcct long.

One 24 incli belt zoo feet long.
And over i5oo, feet of 8 inch belting.

Ail of flic above belîs arc DOUBLE THICKNESS. The 38 inch
helt is the Iargest belt evcr moadc in this P>rovince.

We are prepared to furniah bella of any size, two or three ply
up to 48 inches wide. Every beit fully guaranteed.

SEND FOR DISCOUNTS.

bixon's Belting Hand-I3aok niailed frec on application.

Dodge Wood Split Pulley Co.
NtANUFACTURERS OF

SPLIT AND SOLID

OF EVERY DESCRIPTION.

Our Iron Centre %viîh Maple Rimi Puilceys arc muade specially for hig4
spceds, conibîning GREATEST STRENGTH AND BEST BELT SUR-
FACE, wvith lightness in wciglit and perfcct rnnng.

Send for Catalogue and Discounts.

Dodge Wood Split* Pulley Co.
TORONTo.
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ROCER8' YNAMO OILI PATENTS
Guaranteed Superlor Quaility Obtalned In Canada, Unlted Slatos, Great Brit1ain and ail ForIga ntes

and Economical. jTRADE MARKS, DESICNS AND COPYRIGHTS RECISTERED.

SAMUL RCER & G.,Fài.fliftonanldReportaE atO validai> Sýarthcmade. lnfrîngernent.%tnves:rgated. Assignmentins

30 FRONT ST. EAST. TORONTO FTH R O HA H & 0.
M1ArNFArTtJRnEIt 0PFT E S ON A G 0

PATENTJ IIARRI<UI 1-RS AN\D SOLICITORS.FIne t Engin@, Cylinder and other Oils ELLCTRK 'A1 AND' ME0NLUNA!I EXI ERrS ANDJ DRAUGII1'SMEN,

THt SMITH PREMIERTYPEWRITER,_ 1 Srcnitt*Flour) -1'ORONTO.
TUE EDISON PRONOGRAPH,

AN) TILIRIt81Pl

HOLLAND BROS. & YOUNG,
1740 NoTHEr DAmIy Sr.. \loNTRFAl-.

A VcklJ,îe r ndvane iforma.
mInadutlic works.

'he tecognized meiumfor dvertise.
menti for 1 caders,

ÉB3rougli B3. & 0. MAKE A SPECIALTY
0F FINE CATALOGUE
Pnti«ÇNa~--

& oeaswel
14, 16, 18 BAY ST.

TORONTO
.SEND FOR PflICES AND SAMPLES..

Earle's Air and Steam Injeotoxes

S. R. eu.ARLEs

TYPE A For burtaing bard or scft moal scrcenings under stearn boilers. for work-
ing ga âocers. &c.. &c., exhansting gases froms nines. ventîlat-

în hp:buildings. &c. Catibe.apphed toany boilcr without
distisrtbîng the prescrit settinR. Gturntted to do the work

AIRI!JE stisfactorily. Ctn give thebest of tsinsonialsshow-
itng their dciency FUIl cvred by letters

patent en Caada and 1t CUntitcd States.

Dv~eSîq Plese bid nclsed ToRorro, CArs., Nov. 4th, s.
]njeRto ,nd. Exhas in eurthad hsere-xatfh diequie for the çonmbin2l.Air

lnjetotandExhuszz pmhaed romyou 1 in erymuçh pleased %%th
AIR INJ CTOR >sur inention. %se hava: usedoîthez ait CUOYS.,alsoa(~ fa or bumn hardansd

stt coal acrrenings under out steam boiters, and prefer your device ta any of
thcnm It 1-equires leui stcaîn and malces leua noiýe tin opecaior. Mly engineer

TYPE L; ~ usez as in the snommgn to u=c the ire wath less thaz. rive pounds of stcam shown
on the sicars gaure Thar, togethet watli the fact that i as independent of the
e ngine and mathirrer) and ýan bc opeTaied tu si% fcu s.apàot3> wuihouî running

cair ives ta s dtýded adv-anage over fans. Icanusafely rtcominrd aitt any

col AR N£ one rcqiiring a first.class bloxwcr. ortul
MmS. R. Aitt, Esq.,% ilelesle On. trly

C.IRCULARSÇ A/D P.RICE-S tIVEN ONV APPLICATIlON.
m BELLEVILLE, ONT.
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