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JOMNSON ELECIRIO COMPANY
34 YORK STREET, TORONTO, CANADA
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COMFLETF, ELI3CTRIC EQUIFMENTS
Arc, Incandescent, or Combination Systems

SLOW SPEED Alternating and Direct Current Dynamos
ARC LAMIPS fpr ALTERNATING and DIRECT CURRENT

Mdotors, Lamps. Wires, Meters, Transformers. Supplies
- ~Z A..JOH NZSON, MVa or r~ (ro rîvraIt 148.1C l -IA,. tf L i t..T4 8.~T CtblupAN,. L4nied.--

JOHN LANGTON & GO.
Canada Life Building, Toronto

ELEOTRIGfi - ENOINEERc5 - ND - OONTRIfiGTORçS
Colmplete lants sa1.-

Plants requirinig special conibinatiouis of Electrical M1achiuiery a Speciaity.
CORRk*SIOfl1 riVCE SOL/CITAI).

DIREGT-DRIVEN " DYNAIMOS for large and smali plants. SLOW SI'EED GENERRTORS AiND MOJORS.
Sole Canadian Agents for the Waddell-Entz Aikaline Storage Batteries.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd. THE
KCIVGST>Yl O NT I 110.

Locomotive, Marine and StationaryEngines HAZITFR-

The imndin I.ocotrolitce EngineCo.. 1.um:cdrg. o>f Kingsion. Onîano. baive tuàe xcliî:ý.nc lacrnsc
for building our linptvocd P'atent lFsgh Speed Engine lot the± Dominion of Cn.i:ndrcluii-
ni%,hed by us with drawings of our Lucin imptovenients.

PRoysztCI. R. L. Nov. :8îh. 1849. (Signei AR'MINC.1(> &N I

IlIîEEIR F('.JII4 no:"CYCLE" CAS ENCINE
IM U S FIea.i .uîn ?' S. DE. I

Pleae mention the CANADIAN ELECTRICAIL NEWS whon corrosPondlng wlth Acivertisors



CAT4~1DIR$ EI~T~GT$~IGAh ~43&WS Octo¶~cî, 1~94

MONTREAL INSULATED WIRE WORKS,

J. ROSSO SON & Co.

INSULATEO
ELECTRICWIRES
A nft< Wirea jokv par ,un clorer,

Offices, Mragnets <nult
Dyptaîàos.

FACToRy: 41,9 WILLIAM ST.,

MONTREAL.
Orders solicitcd and car-efully executed.

-E. GItRL BREImTHAJPT
CONSU L*rlNG

ELECTRICAL. ENGINEER
Graduatc in Elctrical Engincering as Johns

Hopkins University. B.iIi:mure.
. .... ddvcsa: BRLIN, ONT.

DrafrSNtio aerriea 01 COMICE>T Irx-

gober, itelligent ange relabge
ieà, &Jf Upij?»151 go

CAMADIAU AS84CIATION
8TATIOMARY ENCINEiERS.

GFO. Ht:%T. President. 6aS Dorchester Stret.
2\¶onlcal.

. .Yowuc.= %onm SeBUylnreanch. Bioard
orTcl wld . Motreal.

XALflI LA YLAMILUJII .A~O

LAt FLAtMME & RiNDERSOM
CONTRACTING

ELECTRICAL ENGINEERS
13 Lai... lbfre, XUXTREAL

~8A5O * SLCTItIAL %rtuLt or AU.

A»Usntots Coacuid Wiziug in Fmnsbcd
iIclc c ou Suildiags a Specalty.

...... ... XZFAI1 4OsRK ... ..............

Use Sooeething GooU

PEERLESS DILS
TAKE NO OTHER.

3tADr% SflCL'.LLY POR VOUR USP.
Tn£UE 'KLMS BRAND IS SV.CUREI DY LMTERS

l"it Ofl in the aîcet. Docs buter wSkl andi mute of
1:. Savea the Nlachincry and laus longer. Try h.

12 GOLD MEDALS IN 6 YEARS
SnLE MlAt<LVAcTI)kZs

SA iIlukI1 ROGt ERS cdl CO>.
3o FRoN,' Si- kET EAsr. Toxo\vro. ONT.

Et>OaNk F. P#uLLlrt. Prulden:. JoiiN CAîRxoLL, Sme and Tm&.

fiEN I[F.l PKI[LIP [[CTRICA WOK
1til >4AeupCTuXFIIES

ELEOTRIC LICHT WIRE,
Magnet W4re, Office and Annunolator WIre,

Rubber Covered Wire, Lead Enoaaed Wire

TELEPNGNE ÀNC INCANDE8CEXT CORDS.

FfMRfiDfiY OfMBLE8.
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE A~ND FACTORY:

New York Office: 10 Cortlandt Street. M fteI~iu~8

Columbia Ketal
THE BEST ANTI-FRICTION METAL ON THE MARKET!1

Lus FRICTION; LEFss WnR; LEss HEAI-INO IN JOUR.NIS;
AND LF.ss On. USED TIIAN WITI! ANY OTIIER M1ETAI.

As liquid as water wlhen melied. Once used, always uscd. Prices right.
A TRIAL SOLICITED

W. S. BATES -MEAFORD, ONT.

The Fe E. Dixon Belting Col

LEATHER BEL TING
e

70 KING STREET EAST, TORON TO.

Headquarters foir Electrie and Dynamo Belting.

G.C.ROBB CNisEFENGINEE-R
A.FRASER StC.TRs HEAD OFFICE TORONTO
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Oct our DYNAMO BELT for Elootrie Light and Rallway Work.

JAS. ST. CIIARIAÏS, Mngr ST. CHARLES & PRIMOE

OMNIBUS COMPANY
BELLE VILLE, ONT.

?Manît.îclurers of

and variaus styles of Omnibuses
and Hase Wagons

I Ii:~îv I'îuN~î.î~, Scc'y.'Lm~a<.

Alternating and Continuous Ctirrent

Dynaosm Motors
Tran~sformiers

GOMIPETE IN8TAIIAIIONS FOR LIAI11 OR POKER TRANSMISSION
Gct Our priccs tni bir aIig Ive 11.cto;.IV

before plucilas jds. i

A LL GEMEINE ELEKTRICITA TS-GESELLSCHA FT
(GENERAI RLRC OIJAY

CAPIT'AL FULL Y l'A ID UP, $jooOooo.

W'ORKS.' BERLIN, GERMA4NY.

MlANlUFACTURErRS 0F

0F

D YNAMOS, MO TORNS, INSTRUMENTS,

ELECTRICAL SUPPI ES AND ARC

LAMPS FOR CONTINUO IS ANI)

ALI7ERNA TING CURRENTS.

MtlANUFrA CT'URIeS
0F

A. E. G. INCA4NDESCENT LAMPS,
lIARE AN> INSULA TEP IRS

FLEUII.E CORP'S, STA41,11.17;
AN!) JjVSUL.- TING GOOI>S.

- TRADE .4AAK -

-LONG DISTAANCE TRANSMISSION A SPECILTY -

MUNDERLOH & CO. MONTREA4L.
(SOLE A-GENTS FOR CANVADA.)

WVRITE FOR INFORMJATION AND J'RICL-S.

Please mention the CANADIAN ELECTRICAL NEWS whon corresPondlng wlth Advor*tlsors
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KAY ELECTRIC WORKS
No. 255 James Street N., H amilton, Ont.

. IA<UFIKCrUkIFRS Oir...

DYNAMOS_
For Arc aind ......
Incandescent Lightisig.

MOTORS_
Fa-oni q* H. Il. to So H. P.

Electro PIating Machines and Gcnerai

Elcctric'al Applanccs. S1icciatat'tetcion

to Mill and Factor> Ligliting...

NORTHEY MFC. 00. * OPRONTo....
LIIYKIE» ... ONTfMRIO.

lAMNUF.4CT'URERS 0P

For Geiteral Water SuPPEY
adPire Protectionl.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONIDENIEIRS, ETmC.

HIGH CLASS PUMPINO ENGINES
FOR HI10B DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

611E JONES & MtOORE ELECTRIO 00. -146 YORK SI., TORONTO
E8IUTL FMMOMUI FOR- TeIepbOiie 2310-

COIWPLETm EMLIECTIRIC lIGRTm ani PEOWIER ebIANTS
Transformera, Lampi, Tehephonsa, and Supplies of every description.

lREFAIRING 'AIli'AlKATtJS A SI'LECILjCTy:...@ WRITE FOR @ ICDON¶>UGB'S U.ECRII] DAIPER REWJI.IIOR FO1 ES.
à lew Second-BaU Dynamos and Votors on hn.PRZCES The Greatest Coal-Savmng Device on the Naket.

FINE>- j

E 3 trlet cars
.... OUR SPECIALTY....

We also manufacture Horse and Trail Cars
of every description.

PATTERSON & CORBIN .8T. CATHARINES, ONT.

o350 LIGHT INCANDESCENT DYNAMO @
-Pi s'0r &L -

We carry ail kinds of Electrical Supplies and ship promptly.

TORONTO ELECTIIICAL WSRKS "E 33,35g 37 ADEUAIDE SiIIEET WEST, TORONTO
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CANADIAN ELECTRICAL ASSOCIATION

PROCEEPINOS OP THE FOURTH CONVENTION.

Tu fourth convention of the Canadian Electrical Association
opened in Ro0111 310, Bloard of Tradc Building, Niontreil,
at i to'clock L.m. on %Wcdnestlay, Sept. loth, 1894. Mr* J. J.
WVrighIt, the Plresident of tire Association, occupied the chair.
Amiong chose prescrit were the following .

L. B. ML\cFarlane, WV. I. Shaw, Jo* ii Carroll, D1 A. Starr,
Fred. Thoinaon, G. W. 6.îdler, Geo. M. %V:i.bt, Iliai Brown,
Chas. C. l>aige, \V. G. Siack, Robt. F. joncs, %V. B1. lne
F. \W. Atkinson, E. B. Biggar, Geo. H. illtI, Jas. Hunter, Jas.
Geen, Montreal ; K'. J. Dunstati, A. B. Smtitht, C. H. M\ortîîxaer,
W. A. Towcer, T. R. Rosebru.gl, John L angion, Witt. liaurne,
J. A. Baylis, A. M. WVickens, J. C. Gardner, Geo. wVhite
Fraser, Toronto ; J. E. Blrown, 1). fi. Kecley, 0. Iiigînan, C.
F. Mtedibury, D. C. Dewar, Ottawa ; W. R. M&%cL.-ttgliin,
New York; Geo. Black, WV. F. %IcLaren, Robert Vi)ckin-
son, Hamilton ; J. W. Taylor, W. P. Roper, Ileterborotigh ; A.
A. %Vriaght, C. H. %Vriý4ht, %V. A. McRay, Renircw; R. G. Moles,
Arnprior ; Chas. A. Baissei, St. Johins, Que.; E. Cari l Beitîha-upt,
Berlin; Chas. F. Ernst, New Haniburg, Ont.; John Yule,
Guclphi ; J. M. Campbell, Kingston ; Andrew E. Sangster.
Sherbrooke.

Mr. Thomnas D. Lockwood, Advisory Electrician of the
American Bell Telephone Co., 1-oston, and àMr. F. S. F ran.
cisco, President National Electric Light Association, of Rut-
land, Vermont, ivere arnong the visitors.

The chairman in opcning the meeting said: - 1ray express.
the pleasure it gives ane ta meet the large attendance present
ait this the opcning session of the Convention. 1 arn glad to sce
we have sonte of the clectrical fraterniîy vvith us frani the United
States, and ans happy t0 give thei a ruost hearty welcorne,
and ux the same lime 1 rnight mention aUr meetings are open,
and ve avilI be glad t0 have our visitors take part in tIhe discus-
sions th.Lt are .cxPected to cake place on the reading of the
various paliers. 1 have to congratulate the Association on the
pauers we have bad preparcd by a nuniber of our members.

The Sccretary then mail his annual report as follows:
SECRET,%RY-TREASUREk'S REI-ORT.

In view of the excecdingîy fult pîrogramme which awaits your atten-
tion, 1 arn reminded tisai shouîd make this report as. brief as possible.

The Association year, which ciosed on1 the 3 Est of i Ma> lasî, was a
compîarativcly uncvcntful one, riait: trom the Convention hcld in Toronto
a year ago, which was adimittedly the mnost intcresting and cinjoyablc of
nny chat had hecen held up to that date, but which 1 trust Witlie beipsed
b>' ibis in which wc are now , semleld.

Three meetings of the Exective Committce have been hell since the
lasi convention. At the first oftthese, which tank place on the 24th af
November iast yeur, payrnent was ordered of tbe accouis in connection
we'a tise Convention, the details of wbich are givcn in the Trcasurcr~s
report; severi new inembers were elecîed; on motion af Metss.
Black and Smith it was resolved that ncw memberis joining tIhe Associa-
tion in the interimn between tivo annual meetings %ill bceentitledto mem-
hershill until thse close o!f the ensuing annuat meeting, at awhich limec
their membership fées shall again beconie due.

At an Exccutivc meeting held in Toronto on the i5th ai Ma>'y. Mr.
WV. B. Shaw was clected a member of the Executîve Comrnittec in the
stead of *%r. D. Thomson, wisosc removalin the United States renitercd
necissar>' bis withdrawal front the Commit. Tite prehiminaries in
connectian with the arrangements for the prescrnt Convention avere Con-
sidered and thse Secretar>' instructcd to invite paliers froam the tcllowing
gentlemen :-Mlessrs. Rosebrugh, Breithaupt, P>arker, Shaw, Gaît. %led-
bur>', Langton, Schaiatr, Baytis, Pinolet, Fred. Thoinson, ecey.

At thse final meeting of the Executive field on JUne 251h, the consent
of ail but tlsree ai the gentlemen invited to prepare papers avas received.
Mcessms Parker, Thomnson and Mecdbury teit compelled ta decline. Ir
was decidcd cisai tise Convention should bie beid in thelauidingin wiicis
ve are aow asembied, and that the Mfontreal memibrs oft tIsExecu-

cive, thse President and INr. Rammerer bc a Committec to completc ar-
rarngements. On motion oi %Ir. Dunstan a sum not excceding $ioo
avas tlaccdl ai tbe disposaI i tise Commnitite for expenses-.

Subsequent to this meeting the oller o! a pape? avas reccived andl ic.
epted tram bit. Elmer A. Sperry, of Cleveland.

V!ou avilI 1 arn sure begquick ta recognize tbe valut oftîe putiers whieb
are ta bc submitted ai titis; meeting, and the obligatlion under which the

Association i% Illaccd tu tlle autîlors, who, 1t ibîerminilly nsvwnrq, have
&stcrifieti tie«and cornifoit in tlheir demaie to adeance the interevts titille
Abociation.

Tite numiber ot active isictanhrs ai jiresent un tlle roll t the Associa.
tion is 99, and of associat: mienibers j8.

Tite buggestion lias conite frot a nuintwr tfour nicinlkf% lthat n rethue-
lion should lie made in tîte active tuicnberslaip tee. It is thouglît tîtt
tht ellect woulil be to ilicrcase tht nunîilwr (if mernlentr.. Tite sugges-
tion wiII no rloeht mecet with prprcunsaderitton nt tîti meeting. Et
is laaped that as a con.%eluctice of thie Convention being held in Mo,,-ii
t real, whieh iç reeogoiret a% thecelecîrmeal center of Canadta, the Asso-
ciation Wittle ilve liuna adiditions tu ils llllll>t.cshill, esliçci-atty <itin
the rinks oatia local lctrir Clubls, and Itle Societics ut Civil and 1,ta
tionar>' 1Etigineers.

Tite tollowing isa r.taternent ai the reccilîls ind tlisburweiieuîts for the
Association year cnding 3ivzt blaY, 1894:-

Reaeipis.
Cahon hatid. June "si. 'ýQ3...... ......... .... s 3

Cash in loî...........................7 '8

26 asne-ice menibcn'fees...................52 no>

. Cani,p u 50cuvcr bxd',nse on cheque ..
.aIir'tickeît Nt~r at.. ....... ............... .. o

I)isbu riemern .
F*xpettses of Convention ai Toronto'

Listihe t Cli Il1l t;tts... .. .......... ........ , se),
Disier un Caicoa. . ................... s 0".
J. A. Kamlnier., .vi.eftýes intcurreiý forA>',.-

clatioi ........... ... ............ 4 35,
Urnt ,> «lryg o vma,....... .......................

I>ta: . . .. ... ............. .... .... .......
Prîiîng and sîattoum...............
Rec.pt boo.'i...... ........ .................. .....
F CI" MC on çhe,î,,cs....... ...... ............ ..
kefann to W. . Gtreco for clinncys nt Cliff 1tuuse...........

Jone ms. 1894.
Cah oit hand....
Cash in 3tcfclllslt" liat. ....

Tctalcastsnntl2nd, Jonc lit, 1894-.....
keccitjis in jue l'l, 1894.

7 aci-de intinbcrs* feen............
c:snnbers, fers4....... .... .

J.->'

$418 61

$203 is

$273 48

$27 48

s 3%o0<
6o

tesid;ture sincc jolie svi, 894 ...................... 17 «14 27 16

Total cash 1on hand. Setember it, l8qa S30094~

Audited andi foutid correcpt. ter.

t.1-. 7tc.'.%cARUN4 1 Auditors.
Moved by Mr. McFarlanle, seconded by Mir. A. Il. Smith, that

the report baz rccived and adoptcd. Carried.
There avere elected ten active and five associate menibers.
Mr. J. J. York, Iliesident ai thr Canadian Association of

Statianar>' Engince-rs, read an addtess af avelconae froni bis
Association ta the menabets ai the Canaclian Electrical Asso-
ciation.

The 1President for the Association thanked MIr. York for tîte
kitad wclcome front the C. A. S. E., and cxtended ta that Asso-
ciation an invitation to take part in the deliberations ai the
Convention.

Mr. York thanked the President for his kind invitation ta the
Stationary Engineers.

Mr. Dunstan:. Belte calling on the cammittees ta report,
MNr. I>rcsident, 1 avant ta caîl attention to the fact chat we have
with us Mr. Thomas D. Lockwood, ai Boston, Mlass., the Ad-
visar>' Electtician of the Anrican Bell Telephone Comnpany,
wh ose naaine is avel kn own toal most every menibe r prescrit. He
is anc ai the eminent elect:--.ans ai Ainerica, a alakinghlibrar>'
ai electrical knoavcdgc. 1 find in Article 3 af aur Constitution
we have the ponver ta cect b>' a two-thtrds vote honorar>' ment-
bers. So far ave have neyer exerciseci that power. 1 have much
pleasure in propasing that Mr. Thos. D. Lock-waod be tise first
hanarar>' nember.

Mr. John Carroll scconded the nsoti3n, which avas carried
unanimsously.

Mr. Lockwood : Mr. Presîdent and meinhers ai the Associa-
tion-For the first time in my fle îny breath bas been taken
aavay by tîte action ai my brothîcis. It is a great p1zasure ta

Hxj
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Ile. uîetiî,tî 11.1n niv trayais in %earcli of recreation 1 hall.
ptierl si icacli Motreai on the oçtiSiOsi oi your meeting hacie,
andi i led il a g reaî pmrit iege and imonar, net sua pily tu lbc mille
:10 loniblary mliel)r 0i y-omr Association, %whîc)î ini iîszii k a
gre~ia limonor, but tobelie amctuliytua tirst anc. %Vlîeii>' iyriend à1r.
Di>insn noininamad site jmst slow, icîtinninig that I 1 r a walk-
ing libra,>', the miord lîirary wvas inded a gre.it relief ta sie, for
Viseu lia spolie I tîougmit lie was Romng ta say- i was a %valking
d cleg':me. îvhidîi I assure you i ami nat. <laugliter and :mp-

îîlaoe.> morut congr-atulatse )-ou ol th cccticisin ar your

1 )rogr;tllllte. ('nll a icwv sears aga the knawIedgce possessaui
bl>' îy-:imîs ati i medical miien as ga the applicatian and lire if

clcctricîtv- mas largrit' of (lie neg-ttive kinci. That ks so no
longer, anti it is a matier, 1 tink, gliat Sie antire frètcrnity imay
rejîmiceagi mn imat meinicia cetnririty is madecuatmay inmportant
tvttii cicri' otîmer brandi oi tut' alpliicti science, and looking oi'cr
vomir pîrogramme it rcis ta site that stea papiers whiclî ie are
.mboist tu limar readti lx- of a greit ose ta cî'cr onst ai uis, andi
iru tiio bl>ca:lf ofi nytelf, as wceli as an lieliaif ai hc mcmiers
about alle, that tut- disrumssuns ivili bc çansiderabie and that
cadi palier mili lie tiîroîmily4 and practically dîscusseti. 1 once
oiurea lt yama for the hannor you havc conicrrcd upan nie.

(ENEIAt. IIUSINLSS.
It %vas imnovcd by Mir. K'.. Donnasta, sacondad by Mr. A. Bl.

Siili. that thc mont " ivc s'. in the sccond lina tif Article 5 ai
the Cotnmitlition lic siruck omît andi the word Il thrce " substitîuted,
andi gialm tits reductimi in active neinberslîip fée data front the
ist of Jtne. 1894, the' Sccretar>' bain g instrmmctad ta refundti iw
dotilais ta ail inemabars having paitl $5 for yaarly suliscription
floan that date.

M.r. I)miîqamîi rendi fri-an Article 9 ai the Constitution re arring
ta tilts poinmt.

Nlr E. Cari itreitlh:miîpt rnovecd, secondeti by' Mir. Kanimerer,
ilmat Me.ssis. Souîth, McFmrlana ani! Dunstain bic appointati a
Cotiiiiiitte ta take thae nlatter in baand. Carried.

Moi-amic b; Mtr. A. Il. Smaîitia, sccondad b,, Mr. Kamnsrnarr, that
alpravlira conmittees ha claspenseci with, arts that camnutttees,

lia aininnated b it i'resident on l.egislitia.., Statistics, andi
Constittion and i Iv'laws. Carrieti.

'rhe iresmicnmt rendi a commumnication front MIr. Cunninghanm,
Clamai 1E.ngiticcr afitea Nlontre;ai Street Raiiway Co., axtencling
an0 invitationi ta the members ta visit the pover [triuse ai the
Coimpny.

l wvae arranged tlialt a visit shoilti lic nMade there at 2 p.m.
ailitse followmng Friday.

Th'ie l'resdemîî i-rand a commînunication front NIr. i>aige, marn-
gel af itea Packard Lulli Ca., invmîing tha Association ta visit
tit Quecn's Thîeatre iiîî evenîng.

At twcilve o'ciock liban stet i'resîdcnt deciarad the mîîcting
adjomirîct to 2 P.11).

AS'OOA'*0.% S-SSION.
Ai 2 p.iîî the l'resident lomok ste chair anti caliati tha meeting

go orfer. 1île tlmam alîpointemi the folilowing cominittecs.
On Immtc Messrs. E. Cari Ilsrcitiîaupt, Blerlin ; John

1 ammgton, l'oronte ; john (;aît, Toronta.
on liv-lats ani Canstitiititin-Malssrs. J. J. Wrighît, J. A.

Ki'iiîîîrer, A. M. Wm'ckcumis, A. Il. ,-)nitti andi K. J. Dtinstan,
aIl oi Toronto.

Onm I.egmsatiomî - Messrs. J. Bearkeley I>ouvell, Ottawva ; L iB.
McalnMontrcal ; laoin Vule, Guclph.

'lhest' noinationîs hcimîg put ta tha nl -ing, were adoptati.
Thie ll'rasm(cit calliati tpomi Mr. WV. Il. Shawv, ai Montreat, ta

reati a palier on 1'»Fie Application ai Eieciricity for M edical
andm imdrcdl iurposcs iroin Liglit auîcIliower Circuits." MIr.
Sti.ti ilustraîtt lits palier wîîlî a transformer. (Sec Page 125.)

Mr. iliaci, . i have tîstencti ta the paper reand vigil great an.
terest. Tliere as one ploint wlîiciî the reader- afthe palier did nat
înalz clear wlîîch i would like te have clearetl up, because it
wvomld nlot do to go tri the public as the opinion afibis conven-
tion thai tlîis cîrrant useti by doctors is pcrfcry harmniess or is
îîiîiîout danger. About ilteen niontlas ago 1 reati a discussion
mIn dit EaIcivîcail Worlti ami this suliject, andI I agi-ce wvith Dr.
Wa.ýite, who took the gromînti thînt it wommit nat ha righi fbr a duc-
tur ta emîîploy' a current comnmnl; iramn outside, liecause a %vire
inîglît caine liste contact wmith a current ai fifty or ont hundreti
volts, or possîilyt raine mn romtact vithl a thousanti or titr thou-
--andt volt wim- Tita perron mîho toak the alier sida ai the dis-
climssimmn sagesiedt tiîat a fisae wou'd rcmady that, butiv'e morut
bear in mianci sial a fuse takes issue ta ici antd the mîiscif
wVnuît bc dlonecliciore the circuit 'vould lia openeti, andi on the
agiter hamîd a smîddemî npcniilg ai t'he circuîit as sonecames dan-
gainas ta tha patient. The iviciiotai h writeroaith.tartiýcle ivas
tlial si %vas bath dangcrnmîs ta the tiociar anti tangerous, ta the
patient, anti that no dnctor -,hould take such a risk upon his
handis. Wh'en %we cousider aiso that altiers besides educateti
niaulaca Ince arce .1abbling inthesetbingsifi btcar.eknownthat
cvcrvloty %%-lia lièced caulti dablile witb the curreni that caese
into bis boeuse, it wauild lie raîlir dangerous. 1 would like if

r. hawv couid tell us "'bat precautions shouli lie taken in
such casas as glhat. He simply gives.a few words : "A lirok-en
ivire woulti cause the patieni ta receive a violant shock, which
in intternai exaîwinatîons mîght prove fatal. A warse objection

$S. howcver, opan ta the straiglît current brought in fromn omît-
doors, viL, conîtact wviîh a hiaglier tension vire"

Mr. Shatw . lit regard ta tiat question i <la not se ilmîynîans
or ictiiot by wiîici thec ctirrmt Cats hc allte absoliîmciy staie.
'rTa danîger frot a faliing %iîre alwrays exisis. 1 (Io niai kîîaw
oi any wany by wviîici tliat comti ha goi over.

&Nr. Ilhack .Th'e proper %way wvouiti ha ta mose a ganntar.
1\ r. Keclcy : i)id you sa>' your iîîetiîo< ivas ta put in a trais-

formîer, blr. Shîaw?
&Nr. Shiaw - 'es.
NIr. Kcelcy ln tlaat-case ynu %vauit hiavc n iow tension. It

wvould ha titngetlier indepandcrnt ai tue ouillc current.
NMr. Shîaw : 'es, i wouid in tiîat case.
M.r. Lorkwoati- It secuiîs ta mîie gliat thea Associtioa otwas

a grat dclii ta àMr. Shîaw for giviue sucli a iracticai papier
an a rallier unusual suliject, andi a sulijrci with whîclî perh.mps
mîort oftus wlîolare enga4'at in the otiier lîracticai applications
ofielectricity arc Icas ianîiliar titan any othier, anti 1 for ane wvili
glatily ott îiîîy delit ta :Ir. Shaw. 1 have bean 1 nsttuctcti by
thi paiper, an I tesire ta express mi>' pleastîre as ta the mofor.
anation i have receci fronti it. 1 have a pirtictalar syînp.tthv
with dte rînatks afubi palier conccrning thcdcentist's chair, lie.
catuse 1 hav'c hect there myscîf, bath as a practitioncr anti
as a patient. In ,ny carly ),ears i coumîr nmît fint anything eise
ta ila a.i ont lime, ant lirciore imtdertaok thec post oa ajorney.
sint ini a dentist~s office in l'art I lape, Ontario. 1 reineniber
wliîn the tientisi hînt poor patients cante in who ha diti not
ihinl, iwre worth fiity cents, bc would turfi thcm aî'cr ta int
twcnty'flvc cents ta practisai an. <Lauglîter.) Andi we halh no
cicîrîcai apri ances ai that trne worîlî being caieti such ; ins
iact, ds:oe l practical utilizatton of ecctricity thens was tete-
gr.îply, uniess 1 axccpt, ai course, the making ai electrotypes
anti clciro-piating wiîb wbicb ire werc very tiniatmiar indeeti.
But i the presant lime thet dcntist's work lias bean matie cain-
parativcly casy ta the practitioncr, anti comparativeîy pain-
iess ta the patient. 1 say canîparaîively, because 1 ihink
aven non'- witlî ali the iiprovemnents which art anti science have
licen alile ta give ta the dentist, it is stili a malter ofidreati ta the
ordinary mans or ivornan ta sit in tht dentistls chair even tohave
tcctl filet, mach iess exî-aicteti. Witlî regard ta thehair brushes
whîch Mr. Shaaw has honorad with a mare mention, 1 wauid like
ta say that 1 have founti that with yom as %velh as with us tht
charlatan is stili abroati in the landi. Alinost the lasi thing lia-
fora 1 lait Boston I had occasioi ta huy a hair lirush and ont
ai the principal druggists in the ciîy aarnestly anirentetismte ta
taka what ha cailed an electric brush, andi showed mie il lias
surciy eicîrîficti hacause when ha w:mveti il oî'cr a srnai pocket
cornpass the neet deflecteti. (Laughter.) Ilei-~ -in ignorant mani
1 hati not sufficient faillh in that forîn of eeci y anti declinati
ta buy the brusb on the andarseaîîent ai ils licing an electrical
one, anti was foolish enough ta biuy anc ivith ordinary bristles.
1 iost that brush, anti while 1 was i Ottawva this wek an gaing
anta a drug store ta buy inothear 1 was very mach su rriscti ta
have tht sanieexperacoce, ainiosi entircly tht saine. Tiisliruisb
i was entieated ta liuy ivas alactrical aint foi the same reason,
that liy îî'aving il nî'er a conîpass il mîade the neechle tiaflect. 1
have buail sainea sînaîl exparience in ditTerent branches ai alec-
tricity. Ont ai the maort orciinary afflictions ivitl wîich mats-
kind ;s cursed is ta bave litile fatty tuniors, sanie peuple ca111
thain %vens. Electrolysis applieti ta this is ane af the hast anti
Most pericct nieans ai bninging îlîem clown, sa that thay
wili fiai have sufficient siiengih to irise agaîn; I, bave known
many persans benaflîtei liy il. 1 arn speciaily pleasai a sering
this p:tper ativocatati, aiîhough parhaps nat as strongly as il
niight. lia takcing ai an elecrtc: current froîn mains wvhich aire
artiinariiy intandeti andi ustd for other purposas. This is espcc-
ialiy ativantageaus ivhera it cans ha dont, for the rcason that if
yoat have a vaic liatteîy, 1 tio fiai know îvheiber iî is net cailati
a Faradic baîtery haro, ai? the voltage you caos get at any tima is
that faunti lietwtn the terminais ai tht pales, but if you take
curtent fi-rnt tht main liy interposing resistance yau cans gai
easily wîhatever différence ai patantial you rnay %vanit, anti 1 do
beiieî'e, anti 1 hople my bliha will lic correct, that tht tima wili
comae, anti at no very distant date, when tht electric mains îî'ill
lie intraduceti into many mare places than they ara noîv, for
iniustrial purposes, not only those which arc the most praferalile
in use ant he most ortlinarily useti, but alsos for the Marty ises
ai darnestic anti scientifkr work, andi for tbis reason that y-om cans
regulate ynur voltage liy interposing resistance ta any dagret
yomî plensa, anti 1 think 'va nay ai bear in mmnd pmofitahly that
thiat indeeti is ane ai tht principal distinctions liatween thet wa
ordinary ternis, "chectrurnotive force" anti "potentia.t differ-.
ance!0

It 'vas pointeti out by saime ai the members that aIl] risk af
outsihe contact wvith dangetous %vires could bot overcome by
usinR a mnater on tht street mains connectati by a blt with a
smal ganrtar giving tht requireti voltage for the practitionars'
use-

.Nr. J. A. Baylis, of Toronto, then reati his paper an IlElectro-
lysis," anti praducati some photos ai ivatet' anti Ca% Pipes, and
telephonne cables injureti by elecrarlysis in Boston, Hanmilton
and ailier citis. <Se page 143.)

Mr. lCecley: Ini ont portion ai your paper you say "'putting
tht neg-ttive ta lina!" Anti yru say Inter on "'the negative pale
ai the dynamo shouli lie gromnteti." Yoa aise say, "aisohîtte
protction as far as is known, il is impassible ta have, but ta en-
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sure Ille greatesî ircediini front dlestructive action, tht trisle k cj.
cuit trnsi bc orf lic Ioivest posgibIe restst;tlncc2' I pres.tinie that
yoîî ilncan liait tht Iîositit c pole Shoulci bc ta file.

M r. ionst.iliî Wc 'totihi like te) lîcar trulli Mr. liat k aîs tai
Ille t rouble tliat lias .îribcn i n 1l amhîî ni iet lici Et lias3 becri
yct oavercoie.

Mr. Illack :In rcfeiecce to Hai tnltonî, i know cvery lew t ays
I listad tu sec soilîetlîin ii the pliers, about thc waler palpes
being cx,îniiind agi the City iinîer s ofIlîu lie laits a jile iii the
corncr of l is offlc.e 1 ut losc Ivts c elle <ay% wliei tliey isedtlhe
rai strap i.iii andtilt bonds Nvcrc brokcni. Thase famiîliar- %vlla
the position or I Iamnîltoîî n iii rencmlbcr abiat tlle main eiclr
cil cuit n dowmî Jamecs strcî. 'l'li Single trat k r.în to the
pinvcr bouse anîd York sticet, King Street, l1ian stîcet brandiL-
cd off. 'l'lievhale etîrrent liatt to bc i clos sied tu, titis (Ie bet of
map rails, and Mienî tie stiall rails %vert tvornî tht bonds broke,

andi tlc current wvould get off boiule cellier ttay. Since ilicy have
lagid tilt uta rails and mallec ticîr bondmîîg i belmce tlîerc laits
been no coniplaint. AIl te pipes î.iker oeil %vert iii Ili tîglîbor.
lînuu of, andtiaflt %er) f.îr front the put et liate. 1 beliet c they
tverc tiot fiaud iiîjîred iii any ollier place than ain tlîe nleiglbr-
biod of the pùw%%cr bouse. Th lie it Eîîginer bas gatlîcicd

( ui ea 1Mass of infasimiation, andi 1 intendttl calling n liait% ta) sec
iÏ lie cauld give lis anytlîing, an1 the siîbjcct (or tItis înlcting bt
1 becard lic %Vas fot preseit at Ili office. Blut 1 i lnk every-
îbing is clîanlged dilcre now, fair I tinderstaîid the railmay cois-
paýn> have aloi% connected the main w.-îec pape witlî tlîeîr ground
ivire at tce liower lhanse and Iliat rc.luc es the chlances af further
trouble. 1 iaitv a vote of tlîanks tu Mr. Slîaw anI Mr. llatylîs
for tileir vecy insttuctive at-s

Mr. Stati . li reg~ard ta the rcmnarksi as tua tle electrolysis
being occasionieu by tht polarizatiatu ai gases, tlial wotild cause

anr eveit wearing aw:î> of tltc pîicsb riglîl along, butt thece is alot
an eveti %MUa.

Mr. Keeley i tlîink, it îvatmld bc fround abaat whiercver theie:
a-as a nîarkccl effcct Oit the cable, the grounici woîli be
vcry ,naist it tbat point. 1 thîok it wvoldi be cotndu stirrotinded
by water. Hiere is a picce takien fromi the viciniîy of hIe potwer
bo)use ila H amilton ant i looks as if il luati tht sitill'pox, and it
lias evidently l>eers in water. l>assibly the waier many have
passed tîtraiEgî a limsestrane formation. i think iu would lic i-cll
for the ineiibers ta kcep in ini tia note particularly the condi-
tion ai tht Spot front wlîicba the specinicas are raken.

M r. Lockwaad : The subject of titis pier is ont of great i%-
portance ta, iany classes of people. It is of great impîîortance ta

Cýity Engincers because thîey have contraI of gas and waîer
pipes, at Icast thîey ouglit ta have if the>- have flot. Ih is imîportant
ta the telephonge imari, ani it is iiii?ortant ta the r.îileroad bian,
because lie tiaîuraily îIlots not want ta interfere %vîth othier
peoaple's belonigings any more titan lie rai) or îîust. l'lien it is
of inmportance generally beratise ire oinglat ta know and we wvant
ta know ail about the %vorkiig plienraniena of eieciricitty tabat Ive
tan know, in Ortler tli.î WC niay iserforni aur own n ark proptcly.
l'hure seenise ta be ane thing fusilier that p:îper iîiglît IlIav er
tioneti anti did naoeaîîd thiat is, tlîat a great decal af tlîis eite-
trolytie corro5ion of tundergrouînd tables is dcpenulent on Ille
ainounat af clecîricity tabat is ptmiîped isita tht carîli urithin a given
area af spart. -a, h suppose rthe iiiost noticcahie instance af
ibis kid ftling is tdans wliîcl lias occîirred in Boston. Many
af vois, certaînal ai you îvho are cancernied in street radiroad.
ing, know tîtat there is the iargest installation ai elecîris. stitet
railtvay in thie world, and it is needless ta say thit Ilîcre the
largest euîrrents are brouglit back ta the dyntamos îhcougiî tilt
earth larger îlîan anywhere tIse. h %vas a little suiprised in
learning that tht papier says thiat ane of tht remiecies, tilt first
reimedy that lias been suîggesîeul andl tried, is grounading the
positive pole at tht dynamoc and pîîîting tht negative pale ta lste.
1 wish to do, lient justice by sayîng uhat thecy have showed thcmi-
selves always ready ta try aay experintent whîicli persans con-
cesving themrselves electricians have suggesîed, ta prevent te
ehectrolytic carrasion ai underground cables. It is my memiory
that the dynaioai ofhat conipansy ordinarily have thecir negative
pole Itartne, :an< taa it wv.s flot until tlîeir attention was called
ta tht facî that they changcd it anI plt tht positive pale ta linet.

WVith tht negalive pal!e ta line (and tbis again is enatirelv a1 ques-
tion oi meilnry), niîthti negalive pale ta line, s,) large is thiat
systiîn and sa enormotîs are the ainouints oficlectricity lelivered
ta the carth aller passing throughbtbc trolleys and the Enolurs,
that the electrolytic corrosion of pipes ancl cablle tubes n'as in ;îll
qtiarttes. In ict, it spread nearly MI oaver tht ciîy, and it seenms
ta nie that it was as a stîýîzested remedy abiat the oresenit inethod
bas baetn adopted, in wvhich tilt positive pull: ai tht dynamoal is ta
line, and îvbilc il is nal a rcmedy. stili it is a change irbicli is
inentioned in the paper, in a kiod of negalive way. It does re-
strict the trouble ta a small area iînmediatcly around thlt power
station, and wben il is restricted to such a sînlaîl area it is niucîî
mare easiiy handled than a corrosion distributed atounad a large
city. In addition extremecly large capper cablles are uîsed. ln
Boston, copper catbles ai more than ont incli io diamesater have
been employed, ta aid tht grails in retuirrang tht trolley curreot,
and tht trouble is very largehy ntinitnized. 1 persona.liy doe tant
think that in sistall installations ai clcuric railroad serionis
trouble rîeed be expecteul, but 1 think in large cities it is ta bc
expected, aod evcry rcnicdy that can be thougbat af, proviched it
is praved ta be at ail efficacirats, should bce effected. Tht bond-

iIî5 tif tlle rails, ;as Sîîggesteti, us titi doulia tînt (if tht im îtl.tîî
tliiîgq ds tn s 1ieqîîrltd. i (Io ali th lik tabat tilt elet trit %% elded
i ails li.tî c, to a ny get exteit, goîit liait) tisa- >ci, a1 thlik
thle titi-elhn~ f Ilialit g itlle'in tuil be éat iîîstiîiermilt. ttIict

tlion. Butt, a ith thle best t andutctors abiat aie m'îade', me liave
still to rcliitinîbr taat uIl oId ttioctrîtte Iiat îîsedti ilit praiiif
gatcd, titat dlec tricEjit noiid Cllînoîr' oiilî tIlit husi î:t h, iîîitbt be
tliscarm led, îo al'Imoi ytouui lip Is butt ;alse) front (bill tlliîttglit S,
ani reniciîîler thiat cîit rit miv .m a.îls ittif oi I pat lis iii pi opor.
tent 10 ilicir cesp'm. lie EtmuEc%; anmd %% lietu Wt tlmnk tif tabat,
ire calmit liellp hît sec, liia tîtes lîowtt- îeil>'e toh m ud aic

c o!iît ctetd, nte Shotild tiale Ille rett uni c tititit tor al% uerfe It' as
il t .111 bc, aiul et is sîli th litSt t hilii bo lî.îîe he pilutpole til
tht CI> II.tti<t tu ligile. aundî tuad .îtl tt 1-.11 In tht ,î liit of tllie il>
mî.îîîa .tnt of tic plan er bouse b>- Vti lai ge t mpper t. omîu t lors.

M r. 11.1> lib 'Il renared) %t.as sigttin ii d .rit le isstied
iii omît af otr palier% lit )Jtel>- of îhiis Lest SUI11iît. a-, lai' iîg I)ccît
tried iii %îarscillcs, iii l.ratc, aid il tt;.s sîrtoîgly secoiiiendcd
thlire. 'l'lie) grmtindtetl rite lisîti mtpole anid lm.îd the. dantii uis
aca ti,btntîîtvdi Oîeî .1 large pulsint ai the tît,.uîet thiri, ucec

espe)rieiir-. t no i t iouiblc, anîd lt ls% ttas t ossiieited it iii ait eluai
torial iii tic Lonîdon Euecm iciami. It tras stattduai, tî-vct cr. (iit
i îî'as no a1 truc remlitdy.

M r. Nle(Ibtit y . Ili Otvttîa 1 liait soute expiemieticc %villa the
Eîîgiîîtr af tuhe e Telcphoiîc Ca. ai Iakiitg %oute readimigs of
the tmffient jiotentials bctwccei ur mails anid the gmniliil, anti
after lookîing ntm hi mttler carcfiilly a-e believed thtat lIy iuktmîg
mcad ings at tifféerenît pomits, difféenmt itait oles, WtC ( otîld Sîmîîlily)
catîmier the tableslto tht rails tilîre ilicme tt-;us thmc gieutesi ulifler-

emîce poîeittially-, or iîîal.e tht coîîîîcctionî Iî'îettcsitlt rail aiid
tlial portin ai thie telcîtifnt caille' tîlîch cais' litarest the
potier lisstsse, anti imu allat tav. af curse, assuiliiig alttays tlî:t
thetcable is positive ariiig tilt rail, doe niatt -la t prest>'
nueariy ail tht effecîs ai ait> clectrolytie act. lit a1 sittaîl
cityl>' iat ti-iuld eiitircly rciîdy the inîtter, I thiîîk. lit
thiat case 1 ttotd have the st po let- ofI <Illeic mîachite ti tIll'
trolley ie. O)f course oui' statin dittre is horaîed sime îtay
iront flic centîre of thie ttleuhîomî tables. and Itil tiiately %%e
coît iiot iîîenstire tue atiiofa carrent flon ing ontt çn tbles.

WC cld not ntuclitilote tiant fai nui wlite the gre.itc'st
actioni uî.s goig oii, huit aioi.irst. %villa a carcfuh te'st, Iec ould
filoI aumt liiîîch cuîrreîît n'as, flliît-ig, antd whliethitr it iras
'buinchied, or tcre the greatest tîîdemîcy nvis ta, lat'e Ille table.

Nit . ltaylms : It Toronto, 111 thtC Wtesteni> portion (If Ille ( ty,
the î,oîemîtiai ciffeccitce is thîrce volts. 'Iakimîg the oppîusile salIe
of the Cilt', it vaies froit tur omI a hlall tai four volts. ,Aitu
thître is a graduiaI decreabe front rite ilirc volts ai tIlt ttest tai
abolit zero iri lthe cessait, and gradually imîmeabimtg te abut couir
in Illt cast.

Mr. Shiati' Whiicli poIe chats tîte trolley n-ire conîteri %villa
NI r. hinyhis T lo tht piositive. Aîîd the cuirremt tic get off' te

cables, itcasuiig frontî tic cablcs mît auc cabteriy iniîiomi, the
itiathmole nearesu te piaîwer bmouse. ta thît tater mint .hîich ms In
thi. iamiic'. is ehevenl aiiihercs.

11fr. NIc'chuiry ''lic îîateoîî.uh cifh'rec bettveci thiose ruhîles
ami tiîe rail dlims flot atan anyihiing ouless you salit ite ait-
pures along ta nîikc a rc:tdiig ai.

M r. htayhis :i thinl, the hiotentiai is tile itiost impîiortanît ilinig
becatîse, in the case I l'ave lîecn slîîeakmig ni, I rais lieasiir' ilie
nuiober oa nîiperes flotving froist tue c:tbl- Ion giveii poins, at hIe
joinctiaon of a tviater mtaini in -a mnmhtale, îî-c tan gel a largc :îîîi-
perage. 'Thîe îîîeasuîreîîîeîts tdats nia>' lt takemi on Isly pipes,
cither tables or %raler or gas pilles, %illa ait .îîîîîmcter ait] vi'ot
lutter, arc generailly vaitialîle ini shioiving thte directino n t vliiclt
rtet coirrent is flowniî. It îs imîpossible la mîteasuime the noillîer-
oaiperes munniag front on oicînnt in amiothier usiless vois cana
utîsuhat tht pipe etirel)y frount ilte grauitd tîtrotîght ils entme
lesstht. Yoi are sitiiiy ta'iiig Ille alternativ'e pth of the ciii--
reol, as il ivert.

M r. Nle(lbtiry :Potciîîiah differencc' s atoi tuai is dîiig thie
(lainiage. WC gel -a vcr). In' îîoientmal differe. hut gel a1 ami-

sem 'ecittrent on te pipe. Voi t-ati ftutd oeit a c.ir %%- car-
rying a certain aitiunt ai cuîrremîî by f.tstensîig ai 10 tabat cablle

.anti canductiiig il back un the rail or amîy cashier circuit.
M1r. hîaylis - W~ell, if yoiî takze lthe reauhitgs af il Iteanicier,

taking au gais or %%ler pipe, for instante, îîhîiclî is buîricd In tlîc
caruli, and expose the pipec for sci or ciglît ect anti pIt
ais ainieter licta-cen the pitle andI the grounu, yumi prnhxibly n'ili
gel a %cry sîîîahl cuirrent flotîing. At the saisle sisîie «a grcal
(cai ni etîrremît tia>' bc loa-iig frontîale pîipe tanItie gmotiid. 'Ilhe
l'lt cuirrent is heaving the pipie al riglît enoigh, hut il is notl
gaog thiougli y 'urit aîîîmetcr.

Mm. Mcedbmry : 1 can set yourî point. M1y îîoimt'- as h have
ncerstood il, and Isly exhîcrience in the miasser Es îlîîs, tliat

taking two streîs, (thîîs is liai thît case stands, lt-n parallel
streets, and uhîis cable toins down aile stmeet ant he elecîrit raih-
v.ay is on tht otller street, but as tliere îs a clîrrciî goiiîg u:p ta
thie farier sureet il takes jîîst a short cul over dlais cabhe, anî< thîe
wh-ole ai thiat curreilî îs going dotrit aba;t cable. l branchets or'
tht strct anul m:akes a conluictor for ît. If thie talei happenas
ta tUrn ihre Or foir SîreCIS donîît 'tliece, t current is ieavtutg
tht calîle again. 0f' course, if voi ake, Et au tdans paint and putl
a sacp an, you are n01 gctlng an>' cletrolytie -action at ahi. ''î
table simply acis -as a coochtctor for Ilte tacot>' or thîirty ain-
peres thiat happeran lie floiving oî'er il. ()fcouîrse, aller you have:
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gut aveay ic.o icet frtous gliat cornter, pcrlmaps there ivould be un
current tu s1wak of guowîng arount i te otitside cf the cable ; it

course reatiings taker n yvlmcre insidc ofi that zone of electric
current %vould gie variaus3 reidings according ta sthe position at
which you are taking the readiri s, but twcnty (cct fruit stet cor-
ner yau have quite an numbcr oai pres ninning ovcr ste cabît.

*rite Ilresicient calltti an Mr. L. XI. Ilinolet, ofINIontreal, ta

s ntereting piper andi contains a grcat dcal of information is il
sinall silice. I Was inlucl intercstcd recently ini %Yntchirsn, ste
Opcration ofstaiting syîrhiroîîoîs mnoturs b>' tliecurrcnîls iniduccd
mn 5>eLmal clnscd circuit îvîntlnsun tht fieldis. Wh'len synchron-
mzng spcet was aîmaincti. stet field circuits were connectcd wvith
the proper cutrent andi %he motars tiien rail symchroîîousy *rite
fact tîmat dit spcdi a synclîronous moisir dcpends tipon dte
fait of alitrnation af Ille exciting current, <lots nat aplpt.îr ta bc
umvcrsnlly conmprelhended, for 1 rccently receîved a comrinnnica-
lion front a pîtrsnn to A-han 1 lidt supliiCt ont or tbiese inotors,
asking lîow tu rcducc lits sicec andi saying that lie bas consulcr-
aille rcsistance in circuit with the motor ti lesscns ils sjîccd, but
withouit airecînîig the speeti nt ail.

Mr. Blrown :I would likt tai lcar sonicîhing fartdier un tlis
subject as 1 undlersianti catîsiderable trouble has been occa-
staned bv sthe taise clîrrents due to the self induction ai the
motors floving b.îck tlirougli tht transiongners, the liait anti the
k'cner-ators. 1 îuîicerstand îlîis bas causeti considecrable trouble
and coîidensers hîave becn uscd withî tht motars ta avercorne it,
lîut have been fond ta i bc objectionable.

bMr. Pintolet :M.îny nf itht carly pailpaset matois %vert flot
well designeti andI vert iniefliciemit, but with a itell designcd
minoe the loss (lue ta self-indluction is triliing. Dr. Louis Bell in
his rccnt paper tn which 1 have alrcady referred, publislieti a
cOnnîaraîivec test of tilt current of a polypba-e muaotar andi tîtat oi
a cantintmous current inotor af i te saine capacity at different
Iaads. Ilis tests shoveti glial taise currents were oni>' noticcable
In the palyphasc motorat ver> luw loads and ai avcrtoids. Bt.-
1%vecni thcsc liimaîjîs, dte curreiits taken by the motors werc sub-
stantiall' tlle saille.

Mr. liedbiitry. hIthere is no (urthier discussion on tlîis Papler,
1 wauid tikc te, prescrit soniething which nlia> be oflsaînt interesi
ta thase wlîo are mn the saine bute ai business as 1 ani. %Vc arc
often askcd rcgarding the relative cosi o aitrnsmissior i .or an>'
lang distance transmiission plant ait say zaoa volts without stcp-
up andi step.dawn transiorniers anti say 5,000 volths vithl step.upand step-down transinrmers. 1 tmadle up a lîttle equation w îich
1 wvill lianti ini because 1 tbînk it may be useful, as 1 anl' re-
ccntly ran actess a cavst %vitre timere was a transmission of two
andi a lialf or thrce mtiles and tist pîrtieS wvere strcngiv urgeti ta
use SSoo volts vigil step-iip nnd stcp.dovn transformers. Il is
bard wark, andi takes considerable tue ta figure the thine out
withaut an equation mn black and white. Of course there ili bc
a certain distance at wbhich stht cast ai the wire for the 2,000 volts
will equal tht cost ai the wite for the 5,oo0 volts plus the cost of
ttsîep up antistep-down trainsornmers. Faora distance bscyand
this paint, transmission aIl 5,000 VOlts %V'th step.uP andi steP-
down tr.%iibfornîtrs lnul lie cheaper, anti for a sharter distance
whicli docs flot rcach tis point, transmission ait 5,oS volts wili
cosi more mont>' than at ,,ooo volts.

An ectuation ta ticterinine the distance at wlîicb stht cost ai
transmiting any given pwer electricaîlly is equai, rihether a
lower voltage is usti withooî raising or lomwering converters, or
a bigher voltage is emiployed. using raising anti Iovering con-
vergers, ma>' be of interest ta those wlia are ireqiiently asked ta
decitie bet%%ecn thettwo nîtmlnds of transmitting power an>' given
distance. Tht following ecquation, whicb seenis to be useful
for thus purpose, is <ffcreid-

db1 c+ al-Ab}- where-

d - Distance in miles at whîiich cusis are equal.
.t=Atperts an Iawecý volage tine.

A- ' lighe.- 'e l
b -Volts losi on lower voltage line.
B- -' lé il hightr Il l
e-Cost ni copper wire per pounti.
k -a canstant -39-0.5
T- Cost af irainsformers for bigher voltage line.
G - Extra cast (if anyl ai higlier voltage generatar aver lower

voltage Renterator.
A study of the equation shows that for anyn ssumec values per

unit ofisaze ofitransormets, d is independent ai changes in A or
a, tisait is, the distance doets not vary wvitb thte powver tu be trans-
mitted, but varies inversely as the square ract of tht cast ai cep-
pet, and directlv as tht square root ai the cast ai transfosmners,
and as dit drap in volts wvherc the per cent. cf loss taken is the
same for bath systenis, or in otiier words, d varies ver>' slawly
for changes ini 1, b or T. As an illustration ai tht use ai tht
equation, let us deternime the paint ai whicb, for trarismitting
tht sanie amounst af power, ite cast ai a 2000 volt installation,
witbout raising or lonwcring converters, equals the cost ai a 500a
volt installation using first a 5ooo volt machine and lowering

convcrters nuti en a lo%%e' voltage mîachîine andi boili raising
nut lowveting coverters. Let A- s. rmien for ste saine pîower
transiuedtt a m 2.5. Let the loss tic 163j, tieu 13 e ooo ant b
-400. Let tht colit ai hart copper %-ire be 14e. anti ra ising or
loavcring~ colîverters cost $2o per K. W. l'lien in thte irst case
Tlélé l0 amit hli the secotnd 20o, say G -o. Substittuting tîmese
valises in tit equatiom i e have

i t00 x 400 x 00
d .14 x395.5 2.j X O - ,Z=3.t2o

7st.462,4 wliien raising ;smî loivcring -converters are uiseti wmîl a
lowcr îpot.-ntîal miacine. Now %357392=54.q andi r'7l4624
.m...45, whiîclbshows ilial undier thtc cotiîdîtmons.tsiiîîcd fortrns-
iliittitîg an>' giVen patier (Il) ta 5.98 nî1IeS, a 2000 Vi'it inîstallation
costs lcss tîman a1 5000 volt installation witlî a 5ociovol t gcentar
and $iti) clownl transformiers, beyond gliat distice stet 2000 in-
stallation costs mgnose, anti %vlîcn baths raising anti hoiering con-
vetters are îmsed titis distance ts miieeaseti tu 8.45 muiles. Il
shouiti li noteti, liowever, that dtlîs distamnce as tlrc;tdy shîown
depends upoîî thirce factors, tht assur 'ti cost of capper, the loss
on the linse nnd the cast ai raismng anti lnwering enverters.

Ai equamion whicli enters into tht above equ:ution niay ;lso bc
of intercst, as it determnines quiekh>' witbout the mecd ai a circtî-
har milms table the total weiglit of wire requireti fot ami> pnwver
t'ransinissian. It is . d
weiglit of copper-3950.5 volts lot wlîcre a andi d tire as above.

Thmese equations are baseti uorsf t0.7 obtus as tht resîstance
ai a mil foot, anti ive per cent. bas been figureti for sig alaw-
ance.

Tht cliairnuin askcti INr. Metibur)' if lie remnbertd having
a t the last convention muade souie reference ta distribution b>'
polypliase curretits for liglit antd pane-r tliat ivas to take place ai
Rochester andi aslcd if lie liat an>' partîctilars as ta bow it was
open. timîg.

Mr. INeuibur), s;mid thiere wcrc ilire miachimnes mn optiaeion
there ai Ille prescrnt simue. Tht>' wcre combined continucul; anti
alterniting cirent genserators, ecd gmving ai ont sitie tu-à-phase
alternating currents andti aitt othtr side continuonîs current, 50
tisait It the saisie stme boili continunous and alîernamng curremuts
coulti bc obtainctrou (raite sante machine. It is a conmmercial
systemi wvitb altcmating ciarrent mnotors riperasming successfully
b>' t wo.plase cutrents. At Concordi tîmere is a thîree-phuase plant
antd tlîre-phase motors in successitîl operation.

Mr. Birown - Are iliese mnotors sytîchronous or nan-synebran-
nus ntors, andi are con<icnsers liseti

M r. Medbimry : Tht>' arc non-synchronous motars in both
cases, andi are operateti witlîout condensers.

Mr. Mesibury rcqucsted, as NMr. Ilignian, of tht Goverriment
Inspection Deparmuient. was present, thai lie shîculdi peak ta
dt e eting on stet position the bill mn relation tai electricit>' was
in.

Tht chairnans std it was very short notice for Mr. H-igman,
and requesici tisait gentleman to prescrnt ste situation i the
folloîvîng session of the Convention.

Ivaws invet b' NIr. A. IB. Smtiih, secondeci b>' lr. H. A.
Brown,' that the thanks ni thmis mieeting: bc tendertd ta Mr. W.
B3. Shlaw, ai Mantreuil ; MIr. J. A. Bayiis, ai Toronto, anti MNr.
L MN. linules, aiof îotreal,1 for stht instructive papiers îhey have
givens thms afternoon. Cairied.

MIr. A. 13. Smith reported that tht Comnniutet on Mlembershmp
Fees reconmnended isait tht tec for active inembtrsîmp be te.
duceti ta $,3.

MIr. K. J. Dunstan, in speaking of the repart, saîid : I is a re-
ducmon ini tie memnbersbip fée (rani $5 to $3. The reason 1
niake tht înaton is simp>' ibis : By the Ttcasuieu's tepcrt we
have an hanti about $300t; stet cosi ai the hast convention was
in lis neigborhon of aio $0; that nîcans we have a surplus ot
about $100t, aimer paying stet expenses of ihuis convention, assmm-
ing tht>'are approximatel- ste saine as hast ytar. WVe have~
also ail mime tees whicli ilh become due for the cuitrent yecar.
The Canadiaîî Electticai. Association is flot a money-nliaking in-
stitution ; we sinîp (lesite Ia pa>' aur tvay. %Ve fixed tht fe
ai $5 with the vicw ni bcing sure we could iy> expenses. Hav-
ing found ihat wve can now reduce it ta $3, i thinl, it is in tht in-
terest ai tht Associamtion glial the reductioni be madie. WVe want
nienibers nmore than than mont>'. %'Je have no debi ta pa>' off ;
we simphy want go mîîake ends ne-et. 1 think probabhy if there
as only a difference of a dollar beiten the associite member-
ship fee and tht active menbership iee, near>' ail of the associ-
ate niembets vhîo cari quahif>' ivili becînie active meirbers, andi
take part in aIl the proccedings ai the Association.

Tht h'resident :I tbink ihose rctnarks art ail right, pravidtd
the membcrs ai pa>' op. Quîise a number ai the members are
in arrears for their hast ycat's subscription, but 1 presumne if the
amauint is tmade les there wilh probab>' be Icss difficuht>' in cal-
lecting it.

Tht motion being put ta the meeting by the chairman, ivas
carrieti.

A ]citer frumi R. J. Corriveau, ai tht Montreal Park & Island
Railwa>' Ca., extending an invitation ta the Association fnr a trip
aver tht stîburban line ta Sault au Recohlet, was re-td.

Tht President anriounced that owing ta tht unfavorabie
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wcaahcr te ttîip dovu flic Lachtine Raptis %vas pistponati
ta Fritiay iinrniiig at 8 o'clock.

At 4.4 p.i. lte ineeting nîijotîrued.

SECOND DAY.
On tlite 201 of Septeibera.t 9 t'clock n. ttlitennbers asseîn-

bled i ai le Qtîeetl's; 1 loici andt ltence vîsitect NMcL;îli Uiversity,
uvitre an investugationi tas mîalle of fi cit lectrîcal aîpliiiîces in flie
INa.ctlu)n.1ii Bluildinîg, ou thinîvitation of tlle Faccu îy of Appilîct
Science anti Prof. Chasï. A. Carus-Wilson of the Etectric.ti De-
parînient. An inspeclien of tae ceactrîcai litboralonies uvas madie
andti apractical test on a tr.issforntrr oitapparallîs for the nîcastire-
tuent of alîernat'îtg curretît powat ivten by l'rorassor WVilson.

At i i amin. the i'resitiaut cailei te nieeting la aider un the
Board of Tradîe Biuiding aund ste iit Mr. iîgitan of Ottata
would in the :tfternoon gîte an cxîuiauatlun of thte working ofthe
ItthnId Revenue I)epartnient as to taslung aiectrîc iners.

INr. A. IB. Smnitht mot'ct, sacon*ied by Mr. &NcFairlatie, ize.
soivedî that tha heirty thanks of tilts Association bc tentiaraci to
P'rof. CItas. A. Catts-Wison of McGii University for te eiab-
oralte anti exîrenîely inîeiesîing exposition tif ltae elecurical tebt-
ing apparattîs lu use un lte Universit yant ila ftltic Sccrclary
bc tustrticteul ta forwartl a cop o f tus retsitutiîon lu P rof. Wil-
son.

rTe î'resident putl titis mnotin ta fle mneeting anti it %vas carrieti
unaniunously

MN r. E. Cari Breitlîaupt, of Ilrliu, reai lits plier on "MiN unicup;ti
Elacîric Li>ghting." (Sec pag '3)Tha >rcsient Ilit cali pon Mn4N'r. . Francisco, of Rtîtlantl,
Vî., Presidient of thîe National Electrie Liglit Association of Amer-
ica, ta atidress lte ineeting, extending la bitît also at invitationt
la take p art in the discussionîs,

11t. Fruincisco repiet Mr resient anti Uentlettîau--
WVhen 1 left the Unitedi States 1 supposedi t vas gotng ta leave
the question of " Municipal Ouviersittp" beltund i u. 1 cuid nul
know i is going t0 coutle int il liere, anti liter lte diuscussion
fallatving the reading of a paper on thîs subjact.

1 have devoteti a grecut tieni of tinta ahIe stibject of Municipal
Otvnarsbip, anti htave racaiveti a great deai of cudt4 aling litii îy
e'cperience on accaunit of cite position 1 hava takcen. 1 isid.,uiîîtost
ail ovcr tae cry has been raiseti, not only titrotugh lthe States, but
tbrougi ltae Canadian provinces, of ltùe tt'ontherftil cheapness
ivith whicit intuicipalities can furnisti ligl, but it is pitre hum.-
bug. It cannol be stistainati, andi neyer will ba. ltherc is a
principie involveti that îîakes il pracîicahy imnpossible for any
dityý ta carry il out. WVhîen a marin wvio lias every ability in tbe
business invasts bis mouîey in it, can hae ba cotupareci wth a
policai titan, wito bas no inlerest tvhaîaver except ta ciraw itis
pay anti ta beli aiong soite polîtical sclitîna ? WViten il is saiti
a politician cao <ho baller flit a otln to bas averv abîiîty in
the business and itis dollars investeti, it is nonsense t0 inake
sncb a stalcinent, hae cann I o il. (liear, litar.)

Now, references are matie in this p:uper in regard to soine
places in tha Unitedi Sîtas tat are producing titeir own ligits.
At our Convention at Cape May 1 reati a papar an Municipal
Ownarship whticit ttas the first papar reati on titis subject, ant iul
tvas the first lime we lad atîmccked Mutncipai Ownershtp. The
heati ciectrictan of the eiacîric plant of fle City of Chticatgo %vas
tera ant ie gaI up anti stateti eînpbaîicaliy tutat 1 %vas a very
broati liar. (l.aughîer). lie saiti the stataitns 1 bath macle ilu

rear o1 Cicago were fiaise, Ihat thea cost of cectruc lightung un
Ciaa cuid nI excaed nineteen cents par iglit pe. night. Notv

about thrcz- or fotir moulus ago that sanie electrician issitti a1
report in Chicago on the cost of ciectric iîglits of the systeii
there, ant ie give the total expense at S96.64 par iauîp per year.
That is simply for the iighting expenses, flot counting clepreci-
.ition, hîtteresl, laasb, water rani, or anyîhîng except the cost af
pîotitcing iigiîî.

lu Duukirk, Newt Yorkc, il tvas îbrotvn in my face titat the
total caou of running 107 arc iigiîts was $2200 Per year. \Vhaî
werc the facîs an investigation ? No angineer uvas emplayeti or
fireman, anti not a ton of coai useti i the station. Tbey bave
an englua there that starts uithout a inan going near ll ta look
after il. The lii'hls start theinselves andti îby îrimi Ibeinselves
anideverything goas ouauîantaîiicaliy. Tlîaî us wbhy honly casîs
$2,200. (Laughîer.)

WVhen you get beltint thte curtain what do yan sc? Ail
chargedta thIe WVater Departutent. Every cost of running the
iights axcept the Snperiuîtiadnt's saiary 'tas chargeti ta the
WVater Department. 0f course il would oniy be $2 1 oo0.
<Laughter.)

The Mayor of Topeka, Kansas, tolti me persoualiy that when
they toak the iighting plant front the Company titere tbey guaran-
teeti it shouiti not cosî aver $64 a year per iamp for the 2,000
candie power iamps. It bas cost tFem $13? par ycar by actuai
experience by keaping a record of the runatiitg.expenses af their
plant, and ha tld nia also thera was no queastion but what the
city of Topekca couiti hava savet i nonay by hiring igbîing from
a local company insteati of tunning the plant theniselves. Tbay
are building it ail ovar anti putting in a new tbing, the olti plant
baing uset up. But îbay dit not charge Ibis; ibis is an intprovc-
ment that dots ualt cost anything, that is simpiy .harRad np as
uînprovemantS, anti the baxpayers pay it. (Lactigliter.)

Anti in Hannibal, Missouri, they bail a bulte bit of a cyclone
tbere wbich îook the top off tltair power btouse anti evaryîhing

tiown tn tuie dynamo, antt titan thay went ta, repair il. Il cost
tilenti $îooo odd, anti thcy chargcd it til ta " Construction." It
appears nowv on te city's books as Construction.

nC flic course or mly Investientions ici titis ilîatter i Ila-ve visitzd
neariy ail te stations of mnunicipal plant in flita Utîîîed Suites,
andi (tir die last six iinonths 1 ha:ve linti a t'ery extcîede carres-
pîînletice witlî cities andi itinicipalities througlîout the P'rovinces
hcere, andi with Toronto. 1 have beau asicet questions by officiais
lut Toronto (roi tlic Mnvor clown. Il is ainusing lu reati saine
of it: sitiets malle by parties uvho attvocate titis inunicipal
idea. Von woniti think il %vas a peifect Edien ini every pl-ace
îvhere the City ouvns the plant it is no expense whatcver, the
Il 'lits arc l)ctfect ani everytling running ini niain'nficenî shaipe.
le unlayor o f Toruonto askai tlle ici regard to tItis saie question.

lut regard tu Pi'tladcipiiia %viîere tiîey liac it exhaustive investi-
gation malle as ta the cost of ilie plant, tduce difféent cstiiates
were tmiale, one by tha City Electrician, ane by the manager of the
city plant, andi one by the local cotnpauics, aIl cm ioyine' out-
sida experts wito %veie sutpjoscd tu tindier5tind tueuir ltisiic%..
Andi tîtere %as a dîflarrence bctweeiî te two estimlates or over
$1 50,000 'Il 111511111n1 Plain. Wheu it caille ta the rWIning zif
lthe plant tiiere tvas tua nitost peculiar divcrsity you avcr itearci
of. Of c-ourse the ciccîriciati 'vas in fatvor af M unîcipal Owner-
ship andi wanted ta show the uluole tbing in as liright a liglit as
possible. The). were going to rt 507 arc liglîts.. lie Iid tnt
thiuk il wvas necaessary ta have more titan one engineer ta (Io the
%vitale buîsiness, Tltey waerc poiug to start about hlîli pasî thre
in the tfccrnonon ant n on tlt tie ncxt tlorning. WVlin ha was
askei îvhen tile cugineer was goitîg ta clean bis angine andi look
after everythiug andi get soine sleep, hae saiti, 1'Oh, hae wauid do
tat bcîwaen thosa hours." (i.auîglicr.)

'rita question uvas asireti flint how unuch hae ex,îacîcd ta pay
the engîneer to do thiat kinti of work and tinl il finat wav. He
sat ie was gotug lu pay hlmi two dllars a ci.y. That is %ht
basis oit whichli e fotîndati i caiculation. Wlhere wili titat go ?
WVliat is tile tise of taiking un titis %val to an intelligent eiectric
ligit mani who is experienceci andi c pect hat is going ta take
any stock in tbat titcory.

1 hava prababiy tra.velaii.l over 7,000 muiles throîîgi the States
visiting the plants, andi ont aî single ona of then %%-il you fluti
wherc îhey can showv in ona instance that thay cati produca the
light for less tait the private or local company can (Io it initder
thie saine conditions andi have tuae saine light anti gel as gond
resuilîs. If you charge il these lhings ta other deparîmnîns it
is vcry easy ta tîtake a sinmili ainount, bcut if yocî iant ta praduce
the light on the samte basis, anti showing as low expenses, tiiey
cananot do it as cheap as the private coînpany c-an. Thal bas
beau dlanonstrateti tinie ant agait> andi c-un be at any limîe oftdit
ycar.

liera ks anoîher féiure. In Canada of course it is not ex-
pectati that yaui have anytliing lika whaî ive have in the States.
rThey are ail1 honest bactc. (l.aiikliter.) rTe fact is that nina
out of tan of thte public inien wlto hava charge of tlis buusiness
-ira metn you can huy hanti andi foot. 1 have hall exparîcuce of
that kint in my owu city. Rutiatîti as aiways beau a village
outil last February. Then tbey put it in as a cîty andi alec-ted a
Council. 1 donoalbelieve that tuera bas beau a single transaction
of mny kinci made ln the Citv of Rutianti sînce that diate but wbat
bas beau booclîct. WViat tvas the resuit ? Tiîcy calieti for bîis
on city lighitilig. There was oue conîpany there. Another con-
cern (rom tlie wasîcarnein.anti inlatirop-sltiou. The coun-
cil gava thé contract for ligliîing to the outsîde coîupany ail five
ce"t per la"np iighar tban the local coînpany cffcred. The

Iusloh is w nuIcII cuid they spenti for boodie? We' know
îhy ili it as tveii as i f tva s.w tham do il wiîh our awn eyas.

That is th : way that village is run, anti that is the way st is run
aýil tlîrougi the States. Vou cani talk about honesty ant iîntegrmîy
in offic-ynti inav hâve il here, but on tbe otlier sîie iicy do nul
de.il ou thmat basis. Butt tva have saine vary fine tien ovec there,
as, fine ai; you can finti anywhere, but the inen tif charactar antd
standing are nia in office.

1 thauk yoti iie;rtîly for yotir courtasy in ex'encling this pri-
viiege t0 nite anti trust 1 shall have an oplborttuuity of meeting
you pcrsonaily. (Aîîplatise.)

MIr. A. A. Wright, Renfrew : This speech presenîs facts andi
information that every centrai station mani ouglit ta, t-.ke ta,
heart. If any municipaiity wvanîs Von ta untiertake ta iighî
their streets, the best thing you can do is to say, 1'No, thank

y ou, 1 do flot want ta do it," for it is oniy a curse ta any man as
long as hae lives. At aur town 1 tald! the Council a wbite ago that
1 wauid rather deai with five hundreti men than with ana !jet of
Councilmen. Tbey want you ta do the whoie lbing frac gratis
for nothing, wiîhout being paiti a cent for a lot of work they want
doue, anti then have it changeti ta sonietbing aise. A centrai
station mnan cannot do that kinti of îbing. 1 say ta those wba
aire out of the municipal lighting business, ta, sîay ont and flot
have anything more ta do with il.

The Chairman : That is very entertaining for thase who are
oul of il, but it is nal nch information for thase who are in
il as ta how ta get out. (Laugbter.)

Mr. Wright : I arn in iî anti 1 iant ta, gel out. I arn thinking
very sariausly of using niy dynamos for motors anti giving up
the elactric ltghtîng on the streets altogether ; I think il wili pay
nia better than iîaving anyihing ta do with the muînicipality.

Mr. D. H-. Keeley: WVould il bc out af the way ta suggest
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tiaat wt sitilut set abotut coliectitig statisticq ase oporataatity ofl'ers,
ni ail the inîformîation coining tder the niotice o! tîeutîbers o! the
Asbociation, Il sitilti itîchîde facis ti rcg.înd ta tilt casa a!
ligliting andI the diflitulties it are actuaily eiîcoutiîered in re-
gard to deainig uu'îtlî ntipai bodies anid muuniciptal liîgitaig,
anîd titis ii!otîinatioiî sîould lic puat oit record so st could lie
sifted outa :ierivards liy tht nîteitirs. 'lThe gentlemîan %vite lias
jaîsa spokeut !ruîisi ste United States tells us dicte is qutite a colis-
liai-isola to bc dr.auu beawccn the muniicipîal bodies o! tilt United
States anid chiose o! Canada. WVc Cari lar liy bce guided il? C.în-
atda by tue statîstics dit are !irtîîslîedt froan tut otiter side wlin
cltiilifit.<i ii chiat wvay. I! we wcrc able to gâchter stocl infor-
aiationt si) oiii own cotiiîntîtitieS it avoud be of gi-eut amuportance.
A ialie %viite ago iii the cîty o! Oitawa tilt saiste q1uestion camte
!it) amu icte w:îs a rieat :igiaatiua river it, and a!ter a lot o! lait,
la wvas dccicd atat the coitîpaîtsies coulai do the uni-k jusa as e!-
icictitlv as ate cia>' couil, andtilt questiont %vas le!î open. Th'ie

rebula lias becit tîtat the conîîjaîîics theire he ualîacdandi
atie ià a p)osit:oii to givs: a ver>' excellenta service ; but tiat dlots
nt disp)ose o! clic qauesation at ail, and 1 tink if ut caos, as an

Asscitoî, put uturseives in te position tu gel togetiter tht
informuation ast a future d:ate, it wutld lie of gi-t importance ta
US.

Mr.i-.E. Carl llreialiaupt :Titis is a good ides. Il is a vcry
difficula mtaltes- ta gatiier sîaaistics in chtat way. For the pur.
pose o! titis palper 1 have eîidcavorcd ta get statistics fronît
il] the miunicipal planas in Onitario, anti soie an Quebec, and

have found il vtry difficult, as hlai a! client wouid not anbtvtr
It>' correspondeiicc ai ail. i ina>' say the statistics 1 gatbercd
do îlot show asîy beater figures thans aiase o! the United States
pulilisliecl b>' Nr. Franîcisco. I have a lot o! statastîcs mn urty
pockt about Can:udiao nîtun;cipal plants, but tlicy are somewhiat
incomuplete, andi for tlîat i tason 1 diii t 'vant ta quote thitet
luirticularl>'.

Mr-. A. A. %Vriglît : 1 sutppase the reason tbey areoa conmpleat
'ilt te pceopie givingaimeun dmd not know hoîv todo t. Titese
peopîle chtat are rusîioig municipal plants do not know ltaw ta
do ta.

Nir. E. C. llrcutiaupa For tht lienefit o! tht Coîtîuitite on
Statmstics, 1 wouid likec to say a word on how titis conimnittet is
ta go ta wvert-, wlittbtr tbey wali bic allouved ta go ta any expense
for tut Assoriation in the mlltaier, whîicl would aînost bie a ne-
ctsstty ta iake the statîstics o! an>' value, because jusa gather-

si statistics b>' correspondence like titis >'ou cannai met accurate
figures.

Mi-. Higmn ihr s inaîhier malîin ant aat is as ta stars-
dard of p>ower. Tht l)eparîoicnt has rccivec beu'eral lcaters; lea'r-

i* on iliat subje.a, asking us an cmbody in the Bill a standlard
sirnilar ta ultat "as adapter!in the United States as ta ecrgy

Mi- rJ.* Langton :lI titis sulijeca o! municipaîl liiting tht
paint stems -o lie tile business cfliciency o! mtunicipal govern-
mlitnt, and itîis o! unteresa ta knaw whîat raint for ittîpiovernent
iiere as. An aruicle n'as publislted in the Foruum a couple of
years agnoan mutnicipal institutions in Anicrica anti Enuziand,
ivntemi by the Right lion. Josephl Chanmberlain, rhto madie bis
fi-si miai-k as a public mts uhten Mayar of Birmngham. Tuai
daty lias non' tic reputation o! bcbng the bet govtrned in tht
avorîc. ho the article 1 sprak, o! lie makes a comparison bie-
ttecn the inînucipi exutenses o! Birntingham anal Boston. The
poplitonsare aluîtost exactly the s'unie, Boston bcbng 448,000
andtitilingbaîit 430.000. In tht article ht rives detaileti ex-
îicnditures. The result is abat the total casa o! munnicipal gav-
ermnent mn liostau is iwelve mnillions anti a liai!, and in Iliiting-
liant ut us two millions and a liai! ; relative figures, ive to ont.
Tîtere %vere sanie exiîeudiiurts in Birmingliai whiich %vert
not undcrauiken ani Boston, andi vice versa. Tîtese relateti pi-
cipaliy ta scuins and relit! of the pron Excluding these he
Fets the exjîeudittires for strictly mtunicipal goveront pua'posts
tut Bloston a litt over Ica illions ati in Birmingbamt ont mil-
lion six bunidred ahtousauul. 'rhe proportion in titis Case is six to
ont.- fcus tninlaîa il tnad Tht lasi cen-
sus rives tht expenîlutures o! ont litundrecl cies in the United
States. rangin.g in poptulaion froin 15,000 ta i,5ooooo. -toi hîav-
ing a total population et aweivt millitons andi a hl, ni-about
twoatltirds tuhe urban poptulation o! tht Ustrec States. Tht cosa
per hezah ofni încipîal ýovcimncnt "ai-ts front 53.79 in Osuego
an $:7.61 ini Si. Ilauh, wislitr n ac.iaîc cOst O! Si1&77 peu' heati,
agnnt a standardl set by liinninghaoi o! about $4.5o pei- hc'ad,
s tlait if Ibert is tnythtng in tht-se figures, in ai-dc' ta put iicoî-
selves on a par v'iib ps-nvate corporations in business efficicrne>,
mnunicipîal govea-nnients. an Amcnca must anîprove tilt ahey atc
about four anies as gond on the averiïe as they- are: naw. O!
course itre siaulti bc anatdiv.nt.tgr_ if il is pi-opcriy user!, -where
il us possible ta i-un tht electt-ic liglit in conjuoiction uviti %vater
wvotks or ailier public warks, and save soins: ofthe Peen]ex-
penses. WVbethei- there: is ao' i-cal ativantage tir this 15 a
a questioin toi- cadi indiduthah c use. In f4'var o! municipal own-
ci-slip instances ire cîae.l o! whaI sanie ont town in ont part o!
tic wuoi-id lias thotight it profitable ta do, as an example of wbat
aoucher town an anoachier pa-rt of tht 'world shnuld do. If abat is
an argiiotens. aie City of Gecntva, an S'u'itzerlatnd, should ie an
aratotena againsa municipa-l clectrie plants. In Canevat thetCity
lias ileveloped ani extensive sy-stein o! %vatenvorks andi dcriv-c-s a
ý,oîoI revenue fromt ater sold for rîniver purposes But in spite
of owvning and opcraaing pi'oflaahv alias large systent o! 'ra.ter

and watcr power !tupply, tht>' do suita sctu to tIîink it profitable
to suppiy cicctric liglit, alitougli the pri-ate clecariz Company
pets las power frontt the city, buyîng il at a very low figute. 1
do no think it is inuicli of ant argument Io assert tchat an isolatcdl
iflsiaitc in one part of the worid furilishes a proper exanmple te
bce !ollowecl by sonte inclividu-il tovii in another part. Blut whenl
titat sort of argumenct is tiscd mn ftvor of muanicipal eicctric
pl.ants, tilt c.ase o! (leneva shoîîid be equally valid ont tue other
side.

MNr. Fancisco . b answer tn tiîc arguments put forward 1
sîtînpiy sa.ate that tilt National Association -.t thuir iast Couvert-
titn in W.tslîiigtn adopted a standard for oui- 200o C. 1-. arc
hî1iîs as Io anipert!s and 45 volts or 450oats That has been
an pîed liy the Exectitve of tit: National Association aud wili

bce adopacul in ?îli prnbabuiliy by the Go% einornent.
Il tas 'tîovcd by Mr. 1). Il. Kccicy-,secoodled by Mr. O. Ilig-

nan, liat i wotiid lie desirable ahat saeps bce aakcns bv iiienibers
cil' titis ilssuciatiomi, to gatiier atd conmnunicate ici the Comimit-
tee on .Statistics, atty reliable datsa andi information relative tu
the comnpar-isive cosa and efficiency o! electric iiglîting by muni-
cipaliaies and liv privait companies.

MI-I. Campbiell 1ls the n.îjority o! cases in towns alirougli the
tilt country they do nt keep aity separate details. Trhe ac-
counts are ail jumicd togealier in one lien%- power amnd incan-
de-sctnt liglits a.il f-rnt ont enigine, and il is pretay liard to get
nt titese details tiniess )ou go to the mnan %vise is at tht business
and sec if alicart any biooks kept and get tht details. Any infor-
misîon pot in cbat way, unle:sia is correct, is worse titan useless.

Mi-. %%T* I. Shaw -As thur statistics tviii probably be accepted
bv tht Iland Revenue Dcp-tmtlent iattr on, il would bcie te
sit hlin, not oniy in tht isit,!rest o! the Association but o! pri-
vate compantics.

Mtr. Keciey : Il was nay intention that only i-chable informa-
lion shouid lie sent in to the Coînmittee. Uniess a menîber
could conte forivard aîîd say, " titis is a fact," wt do not want the
inforini ton.

Mr-. 1). Starr: 1 ahink, for the tenson that Mr. Higman in luis
departinctît in iaoking afi-r and inspecting plants, lie or his
dej>uties could gather a great deat o! information, and la would
bce a gond ahing ta have hlm on tht Caomiatet on Statistics.

\il. Higman : 1 do not know chat the depîýarîment ConCerns
iisel!rnucli about statistics except in regard to the number of
lanips uised, but 1 wili bce very giad to do anything 1 cars.

Mi-. Keeltv : Il s not necessury chat a man should be on tht
coînmitaee in gea saatistics togetlier. 1 saidi in îoy motion abat it
'vas desirable abat the utembers should comotunicate ta tht
Comimittte on Stalistics. The committee niglit consist of one
persan as tar as itat goes.

'Motion caried.
Mi-. Dunistaist: Mi-. Breithatipt lias brought up the question o!

expendiaure in gatheriog atese sitistmcs. 1 do nt tlîînk abat it
as the desire of titis Association ta incur much expense, but still
ilteme will lt soute necessary expenditure for postage and other
ab-ings, and thetrmeitibers of tht commotite canna: be expected
ta tutti it personally. 1 therefore move abat tht Executive Cent-
miatlitb ezuipnterctl ta grant front the famnds o! tht Association
ain amnounat suflicicot in their opinion for tht requirements of tht
St.tiiticai Coînîuitaee's work i0 securing staîistics. As the work
proceds, and the Commoinae find oua cxacaly what statisaîcs
thecy wish an sýathcr and %vital the cost is iikcly ta lie, the Execu-
tive Comiitec cao chens considter tue matter carc!liy and urnt
fruts tite -0 tline Whatea'cr suri is rcquired foi tht work. Sec-
onded hy Mi-. A. B. Snmith. Carriedl.

Mr. A. A1. liVright nîoa'd a vote ofathanks bc tcodercd ta NI-.
Bi-ciahaupi for bis ably prcparedipaper. Seconded by;%r. Shaw
and carie:l.

Mi-. NicFarlioc exhibited for tht inspection o! ieoibers o! the
Association an inieresting collection of original Icîters; and photo-
giaphs of celebriates sucli as Morse, Cyrus %V. Field, V'ati, Elisha
Gray, Galvani, VTolta and Ohm, whici liait been kindly ioaocd
for tht puraeose by tht owoer, 'Mr, john Horne, of Montical.
The collection included al:so saine copies ofran cîcarical journal
calied " Tht Canadian Elecarical News," of whîcb five numbers
ooly wcre pulished by Mr-. Home in tht"I sixties." but whicli, as
lic states, provcd an bce abead of the times. %Ir. Homne is an old
IUnd practacal teleatr.plier, and ex-Mantager of tht WVestern
Union Tclcgraph Co.'s New York Stock Exchange, which at ane

aime did the lagest business o! any brandi outside of the main
office. 'Mir. Horne innny years ign commençcd the collection
of original matter rclatiog to tht histoay and invention o! the
clcaro-magnetic telegapli.

At 12:3o pars. tue meecting adjaati-ied tilt 2 p.m.
AFrER',OON SFSSI0N.

At 2.30 p.m. tht President rrsumed %ht chair and called the
mîeeting ta order.

Tht fi-st onder of business was tht rcading o! a papes on "A
'Method of Distribution iviii Equalizatian of Potential Differ-
ence,l by 'Mr. D. H. Xcecley, of Otanwa. (Sec page i40).

Mr. Caaaipbthi. in 'liscussing tht paper saisi: Fig. No. 8 bilais-
ti-aces the same idea as No. 6 as adapted ta what is known as tht
thoi-ce w -ssiern. Arthey bath o!tht sa-niersue?

N. Keeley. Tbey.are ail c!tht saine sir. Thct thte%,.iTe
sysacm is tht adoption of two dynamos. lf yoat acre using tht
ahi-e wirc systein and you incicased the voltage tn zoo volts,
tacts machine giving 200> volts-
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M r. Camipbell : D)o vols say 200 Volt litnips ?
Mr. Kecley . No, to. It <lus flot s k a î,aaîacle of dif'-

fcrenice.
M r. Caaaiplbell . \'I'lacîer liais fiagure S as a two %vire sysicani

or itirce %vire± s> sien, ?
Mr. I<ea±Iv . h dires aloi inakze an> difféenace aîs 1.-r as volt-

age is conce;rîed.
Mr. C-apbell. after somîîc discussin on tlac tn-o and tdicte

n-ire !systeais. ctaiancd that figurîre 8 n-as ani iaîpr.îcticablc idea
aiogettier, as ix %vould lake four lainles as Inuich copper. Inlai or>'
andl îracticc it n-as Lil n-rong, and lo antqual iti No. 7.

Mr. Keelev clainmcd figurre 8 %vas n-lai lie represenicîl tt io tac.
l le liaita made ecîaeaaîies carefully anîd if il n-as follon-edt out
carcfucaty si couili nos fail to .'ici.

Mr. Camnpbell . 'Ualz figure 6, ei n-otild take cote coppîer and
wiIl flot gic c as gondf distributiona as tlae ordîary paraîlcl s>'steain.

.Nr. Keelcy ; It n-ocalr nccssaraly haave il be a beller svstein.
'Tla idea, is ttais, if n-c ocere gaianh ta scap;ly a block in (aur lits-

îîiediaîe viciniy I sholild Tuil Isly tendis oui rof titis sie of' tic
lause andi ag iscal iun on tilt otlier sigle.

.%Campbatell . If vois could ista Il thla plini u bu:ild 1 ie
tomsn aroutai it ilai n ilfi lac ail rigrt, I saappose. I .11îi il n ui
dari, la sec hotte figure 6 as a heiter distraiutiona.

Mr. Kecley WVeil, for instance, yout lî.w' youir station, andi
tie ptacr-S >'u Iare goaaag 10 supîply thie current t0 -. re thdout a1
quarter cifa maîmle. away. Vioaar 'acn Sectais to bc tha vois naulfi l>
running o1:t four n-arcs :and n-nratd tac tasag mîore cojaper thani tie
ordhnary miains. Wlîaî 1 bay as thai )-ou haave exactly flac saisie
ainauni of' cop;acr vou have waih yarar ordinary two %virc sy!sia.
'mie lîiglacst dliffTencc oaf liaient aal voit cars gc& i any poiant naill
be thait fa u lale i firsi end of thc circuit. As 1 have iloantesi oui
dicre in figure 2 voia gen. sice difrerc;ncc of potential, absoltitely.
ln figure 2 vois geî the sanie pntentil dlifférence hein-eca points
2 anid 4 as voir n-ili agt laî figure a bett-cen UIl poanis 3 and 4.
I have stated litre that ilais différence of potîentaal anus: aicces-
satily ini'atvc thai tire current flaat is reccaved ia aaîy une I.tinp
is equal to ilii vols cars gel aiselî f'uTthest cad af Uic circuit.
Trake figure 6 andi çupposing îliis is a direct current circuit n-c
aire consirtcring. Tlac sources of'cuirrcni 1Di in figure 6 ,tic direct
crarrent generators for that mlasser. We' wvill take anc taiaîp
paceti across bein-cen 3 andl .. It is takiîig oaîc ailipere. Suis.

posing we -arc ioig an-ay around Ia F il lits- fiorther end of tic
circuit, andl W-C îut on i00 lilts, WC n"ill ilien have lt impcres
of crarreni rranning îhrotagh thc circuit. lu stands to reason that
the clectioniotivc farce liein-cen thaîasc points is diac sait fIacre
wtith latiip Fi wtheîîr n-c tum on iliat gang of moi or turc it
off.

M r. Campjbellî: Tire currcnt t0 flan ibis zoo tamilîs lias ta run
a grecater distance libait iia paraitel systcin.

'Mr. Kececy: No.
.Nr. Campî;bell : loci lainps a.i F. andi anc a.i the ailier place,

tlacy arc using 49 amperes ai F. l-In'v <hics the curregîl rua fronti
the dvnaaia Ia thiac and back again ?

NI r. K-Zclcy : 5o aaîîperes uni run froan B,. and 5o frani 1)>s.
NIr. Ilrciîlîaîpi: 1 think, wc oiglît in llate a blackbnard -.i

tliese lnec.ings ;-lierc wve could flîca discuss iliese initers
tliaorouglî ani aIll touid sec a'nd tindcasiand.

?slr. Laýgian : If the lanifp ili figure a n-as a certain distance
fictiv thz central !-talion, say ant amile, figure 5 n-culaI bc the
saine tamnis f'ed by mn-a central stations tn-a miles apari.

M r. Keelcy : Onac suite on tacts sirte.
MIr. Latitn :Figurare 6 n-ould bc that sysieni falden ta.

geitier so asta consolidt te a central station. 1h showvs fotr
,vires ia tic lainp), <listant ane mile front tit station. If ahese
ivires are of tlle saine sire as the>' are in figuire s, tla lass ivruld
bc aise halfanfi takec tn-ice as inuet copper. 1 cannai se any
difféerence tîetween tbis and a siraiglat twao %,irc sysieni.

Mr. Keecy. tf vois arc senaing tour aniperes alang tlle line
svilii a presr <ioo volts, von have a certain drap an the
mains. .. ppSi.g %ou cannai connect ai top in accordance ivaîlî
figure 6 yau arc scniling two ainng an anc side and un-a on the
other, anal yotu bave a certain <drop aîong ihe mains, la eacts
cause the dropî woulct bc anc hall, Ia figure i, insteafi( ofliavang
four per cent. dr-ap yon wilt have an eiglit per cent. drap, wliereas
in tile otlier voir wvill have onty four per cent., anal takze Uic sanie
amauint of' opper.

'.\I. Linszton. Figure 5 is sinîptya double sysiem cf figure t,
and figure 6 is figure 5 loldeal togethlea. The>' have the sane
Iamps, voix have ta tend ont thc saine current and vois use tin-ice
the lengih of' %vire of the ;amc di.îmncter, %vith consequentl>' bah
the loss, or you use in-ice the teagi of svire of haîf the diameter
itih the sai-ne toss.

'Mr. Kcelcy: t claim Ivc have a markccl saving in the
n-ire. At the stine ulase 1 admit thaithei total amounst of
copper usect in the four %vires woutd bc cqiîal ta the total amounti
of copper inthe un-ow'ires N'owflac qîtcssano mesan, wberc
is the su%'ang? h is hacre. The staistacs of' the difféerent gencral
central stations as I have been given tn tandemstar'd as, iliat; out
of a total nuamber nI tooo lansps for n-hich n-arcs have becra put
in, there is oaiy a dcaîand at aay ane tînie for 450. Voir cass
put si ai 55 or 6o per cent. Il ftands ta reasan, a isal: rat, fluai
ihe greatss demnvunal ai any lise is oaty 6o per cent. an thc si-t.
tion for the total Inrantiuy of coppe- thal, lias becen put out ; thîcre
is forty'percent.tyar.g ifte. If yauh.ave a sysem by whach yoîî cao
start analgave an eqtiat potential throuuglouîthes entire tonn

insîca f ai îving ira rua a musiltite of carcuits for lonîg distances,
voit carsî effee i essorilrloas saving Iln rii ng til la ime frontî tie

statioan oter yrir aaîainas fr a aiîa taaiîra:îi <if' sl\îy lier centi. of ilie
aîiiîber (of tlîs pt i. Voius.î- fort' lier ceni. oif tie aCuîIîacr.
Ai M r. Kesey's rchîiaest the ftîlltin-aiîg iote, -rite:il sibseactn

ta ttîe conîveaian, is îîrmiccl as a liait oaf Ille daSCscîsiaion 01 is
plier:

N Tv . i irsse wr thans. tgr letr 1ia-t<utrirsii - a ia-rrî tttt ti rtt l,.,se
i,-.. .1i - u lrst aeiisit lis r a t-ir i îlde ýJ alt tsr taasti is <tr ia--ii.i lr
. irr a n a- ýlJ4, ara s.a ,', t a Ill 'ta Lýrs a lie 11asecr ire ')t,'ar a. mrrrt -.rIe
arr o i sc i e ,aIa1a aal aisa lilia a5t .lý ir.. r.19,a1 t r1ts 1r iftrrrs srrjrg rt r %es è .ar t a 1r lta 9 sisà1
11i r 1 ia.:Ira ai.,, s-rore Larita . alIs tîr s. ss. 1 .rsaata Ireit . r-8.A .'i ss0 IL . tire , rira--r l it .ttrislb
sIa r' rrj rýIl fr -taa aise% -1iran - % ililutse . ai. 1 aif .sr.rirrh r a1...,:. il puîst irrK 9 es « a a ,rri su C
mi nos tie f.,-sisr.r gel% ma% ru- - él<-sr i a ll Vtr r lat e 'ti uîssldîî le .rgs
ri sac ara '«.snr aloi, «e is r î.s t h ie Fa*-..t F a n' - .,~uIMi eile iriri r lst.Ita-,
mat. lle se ait s; o!rthe .aacrsir tssas Werri ,îsieei teistt aui $as . .Ni.

F- ~ Il, ar an . r t a(. - ta-. as a .rr1 a a- *.% air ri. ..ss e t ei.sssa a is iale
1t).sar trirrent. agsi 'r eI hr-.a rusr t usile alte 1- Mta .11 %till .saas si-uie die
urti t o I.4 taias' 't rt rt r l, : aetrr lit- oltas-rr onr tm l l r , rsi tt ,. t tit r .sirita air
Fg's 7. .'tia-r ani s a . tg terstrset -4atîsaas s. a~s rrrn " ras as 'sta r rîr agie .irai 't are. ,or If.
an eire (ln A%. tissa arr IisVg 8. aise r t_ if .rsorensat - 's t .rre: - 5 a81 Srioul.e
stia-ir ris Fi g 7. .. r> ast' t 11 s'i - i? . trilslaie .riîir rî .. a mra- ea. is i' tsrasr ira
e.ids ta 9rs atas %aille . aa a. ci . ira-a-astý %rsagrsra-.. airle lrît a1 );%is a-arsiou Isl-

ira Foia-: 8 -ol tlial ., lre a '- a a. t% iA%.s ash jii'. sas : a-' _ ; ivas- site lorise
i.ssurîns . NI . Fa- 1 ris.rfl ni-ss i e.10,'o e'lre .sartarasti. r! Ia.:. 8 stra-- ilt

f.<.i t h a matir s ( j Fji i -g. 7. 'tat tier iisa asar er.i o: iiil .r .. f taris Çr. or hri er iaa
.. 1 irart,.il s.1 ara-suie ir figiraleriteai rrJrtenSeri .a.1 ira 1, aasatli Il ssrsi round
c ara-rtia ars .- rg aier sous. r. r tf o . a hresis sas ts ar issss. -, 1.11.q. ris a -. asst,
ira-r a% as., iesri rItsria-aa-s ielumsa Irle r-ri1%ofît ar ei t.i wr, ta- t t't r is
1l.-riar e % a s.urlIri. lirti, cr et ho, .%rs suiriu.i riiiser tri iairrr. irsing ;rlt ri, et t ri

%stie. .tîsr-ssr rile is- .l r .. ettar-si liser vs, rf 1r i ra-atl tra- its Irle
t Agi gaces a- t aie.stir-tii ais i st e 8 rt .- su ~ let-n ie ' .rsrn'e f.ui . ai#ro a s.m rir sas
,.act5e 'site a% aise gre.ia- airisr ren tilles g. 1 irf olrss o htri %i a sie alliet, utse
greaar-er jîsarsar te-tre and Isle ra-grstaîittJ otf rira- tr..si s ssiefera-i t. sris liatre rire.
't easit ls crotternt y- of tise rs r-s rtsi-r -t. t a - . S- -aste ais sa-hache c irraisi Ils
u-tira- t.r- '4) .1% isre> tr>il as tada ( il .- LaIsqt te gus i rs 055e sair- rsr> rif

atir nasua'trie i, ai e ilriglit Iliaislis ita- rt i-ttta ismu rrig- tirer 'tt

Thre s. -teis couîtt ie rerasses osfirr tg
1 

s tea - iuall risa.sg a cins.
uaai aise gareitras . ar. lr tr, 3Z., aS eire ailse, etlirai aris molurce eis..rss to Tsi.

lt i er cirasia-iase. ii..rtar. tt -it ju lt usa aise lu strît iair. suri a
arees.andrît ust l initi ar- gls ct - ava lus tila- ara-s ta-si tttiisg Il is rr-IUC

rire laast CIrfe-it-c of tisa t-irtuaitsy ssIii n&ia:s cas resittire rît aie truai.ia u't ra% s. a%~ i

1 "1sIil. Ra ggas t, irs. aira g tarir titrîne iare t Isle .rruiraas. gs re,, tirrea-ou
tllrt iaies -lie cir.it tes irti t tia ottijdc ara-e., ais.t a rca-.fl isitiier a-nknrgare nit
in tise ,airadia-cit as'lti ile li.eiy iutr.. a% ris lea .eetrs. l'ut %air-rt Si Criiar

aTr rsarritlysig elsa- titalri -ggs et ais esirgit acarr harasig ta rî the ta.s ar l'a-gtan
rtthoîirirrri aianiet eours %tsttiretr 1tijtia Iae rctis 't ay'ssr.a i

Fi,;. 8. su as tri se-s-a r siri> huinsrsturrî>- frssrr isitrcissm e1 n it h -s ie Iar-tuai. tut.
ai tisa- anrreirne ar uas.ari rrl a.rIa-rtMa Iar-rs isa.ui:gi-ts ael oe .

rowue atrire argurseiri a isa-se arisa:rtrr a.re. a sa~ a atstri. gls 'te Cao gata-
sain alu isa s. . iair' aisi. ri., utet otf roi jgezar.t. israaiaîairmtr, .f Itra-rîa rtg-
fa-rener. aîiistis starra- torie cztiir îtfsrrstus titi: whra aia distis xs rrotrrarss s' a tige
tara-a i c ascura. a111a Tisa taloie reurati n a tlie aie tyteiaa ai ais ofca-t on Oa-
doue us tis irsieelrs I ý tgae.ra% as jiet &-e.. &.ot% 'Tu bria- lýz ni-r--i s Ierir tui ta-
i-te-a-as ain rsIa-l tisa isirtitattiut e. l4 1. g 11 Il. K.

Ms!a'-eti ly M r. Camîpbell, seconalef by 'Mr. I;reiihîaripi), tuait tie
tirants--; of ta îieetiaîg bc teadcred M r. Kceele>' for lits very able
palier. Caracal.
't'aie Ciaairgaîati calicd sillon Mir. 0. fligiais ta eiigliten tlac

iiicanibcrs reg 5ardls the piîovisiaans ai tie Eleetric I.iglit Act.
lZefcrring ta tirie criticisin ia ithe List nrinîicr af tie C.'sNstîa-1%

LI.t-'a<a' 5i. Ews page soi, lic saisi : Onie Gf'ille objections is
ta clause 7, and 1 explaincd thithei original cojay of tit alraft of

ic Bil aaîcîrgaed a aiuailber oi claugses deatang m-iltitlacrn.ritersr
relles, andl aciia n a reclaiesi froîîî tlîe Uiidcrn-riters' Associa-
lion.' tise clauses n'ere sualsccîraeaily s:rackcn out. Liter on,
tian-ever, iena ahie bll n-as t.iken oip, ilat as soaisie feu' >'eams auo,
I farunia nuagiihrs 6a aiid 7 rcinstied for tilt pipîob of gavang
tlîc cinsiner tlîe Taîportunity of' lîcng alille ici test lias %vires for

ickggiving the constituer tIre powner ta caîlta n îiiiicctar
tn test ilie n-ires for te.a.gc. 'l'lie atlacr princial-r objectaons in
tlîis article are as -a the tatalit' ai tins inspiection. 'This as a
masaser of opiniona. 'Thc Canadian (Gavemniieîît lias tlinigli fit
ia inaugurale a s>'stcm raf twcaglaîs aand încasiaes anspcian, and
thai systeni lias lîcen ia opiataan for tiîe past tis'crty >'citr. as

tn n'ecights.anal incasuires for tie sale aI ordanary caaiinodiies that
n-c cars feet andl h.tntile. If ai asacecessar>' we stîiala anatigilmatca
sysierin oi dc-aling n-iîh ihiesc uveiglts andl aîcasîîres, 1 thinl, il
w'ill be rca<til- admittead ilas, nith ani artacle Impnalpiable an aIs
chiaracter, tire t-casons arc ranl.iîsazcd .tn lirînaîrer fnId, as an tlle
case of elccticity. lariaincaîu in is n-i5doi lias dciclr
thai is a'dvisabîc. WVc n-il take tip tlle bill and sec n-lai
mre fis in il. Siarting na tve nill ask, otîrslvcs tit quies-
lion, n..t constitiîts a taîcasure ai clcctracity ? Vhîat enters in-
to thue meisure ? To an>' aici tlacrc are four questions Io bc
considereal : Fit-st ai a.il, tise anstîlaion ai the consaînicr's n-ares,
the voltag5e, tire limitation or variatian of Ille voltage, (iarccua-
racy ai tit apparatus iseii, andl ihe illumtination ai the larnis, if
thai illumination is a part of tuicome nri? Wc sampîî> hiave
pon'-cr for the testing- ai Ianîps for illîrinatang powîcr, but i
stirikes aise that roînîlanies au the present uit- are not an a posi-
tion ta siv sihalthe>- n-ill give sîxteen candie pan-cm illuina-
tion la a ùiinp,.au least thocy cainant nialatain ii, hecause we kon
vcry well a.fier a ver>' short peroal the lainp dcteziorates. Non-,
inkiniz the <lt ai ilise propoçitions, that is, tht insulaioa ouf
Ille -ires,.as 1 saa chfome, iliat is nt -cm>- -.c.rrly (Icait ..-iiti in
flac ll, but in tîte mergulatians that n-e propose arranging for

c'arrviag out ibis n-ork 'vc uvili cncticavor to canstrile tbe clause ta
me1an ibat -and îirovidor fr i I thinl, abat as a ver>' reasna.ble
provision. W'e had npaa-.tcd a Bill1 wuittî fouar licr cent. as tlac
limitation of variation tllonwctl, but Ilarianscnt %sgain in ils
n-asaihaam baIdcrideal that is tars muca. A gentlemian, a Sensaisar
%v'sa n-as ir.teaestcd ia clcortir Iigliting, anal utti no alatîtt laad
ha-en uharotaghty priierd 1» tilt Inc'il company ntich lie repre-
scotril, nhcn Ihis clause 'was reacheal, inoued thant ciglit pcr
cent. lir macle the .'tllnw.tble vsariation. Thiat is out or ihe sques-
lion iltnogcther ; thrat n-o:glr g.ive y-o sixteen volts or atome on a1
zzo volt systens andl S volts on a fifty volt system. Another
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very leatrtîccl clectririai whiî oçcuities a proiiient pluce in tire
scrnate, touut tilt other gentilement tlî.t t bey htat ai~uled to g r.îsi

tilt inttenttion o tire i ll, a nd lit inoved thIat il bc vcdticcd te
i l re p r<cut. aitdlie carti ed lit s point, su liat t lie I )cîarî inlit is

cleal not chai ge ible %vtti h t P. i eductjoli In tire peveentage. I
Ii.%% , sa> thai uer % lit a Xoud dal Io consenti aigainsi ini gcîîîîg11
tiri!, 11111 îliruugh 21 S mîeîîîher% arni belîweeo 8 anod go Seita-
ltîs. Vc %% Ill hîavîe entlltsI n l>arliailtitî, as well as out iii
n, %cri short tolte. i . tugjli 1cr. I at aîfraîdl In opcraîiig tire
fifty voit sîenthe thirrc lier centt. tîili craîltp tirent. I only

,Io thtei onit anîd oiic-hlî,liper cent. a-, tie staited voltage.
fliît o~a h y l tir .î rai Ier inarrowv hmîttt. A dlrop o ni<tc

vol t dues îlot In tîcrial y lesri tir liig lit of a fifi yvolt systcli,
but il %%diI gel hall a volt curtie il titere is a wauîti. of prompt
reàzull.tmniî In tilt miacinet, So %viite thrc e <r cnt. lit-.%y bc soule-
%viat cratiniprd >nu calntît aîfiird te cxced il intcit,nltris
lier coît%unitr î%ili nuhl bc ti.rtîedo bc gettina gootl liglit.
\Ve %%,Il t;îkec til tii-\t tl meters Clate 13.) ltus lotr conittplsorv,
si ibsai tie option of it e cniistîmter.

M r. C-tiibel I s i ai tilte Option of tire conîsumrer wtel
tlle niieter is Uit or ii ? hr is ait tlicir option te have one on?

M r. lligilitl Vî e,. It î s a qulesion wltirr rite sIteter sys-
tests ailier ail illi îot be tire miitot profitablc one, and 1 do îlot
îlîînk tite coltîlaties ilecti conçeri flîeittselves verv ittdi about

Ilh.n. Theîy sent tilt iters aitd the constituer will pay tuer vent
oîf Ille ilîeter.

.Nir. A 1r1li ive wc te prit in a înctcr if tlle cnt.
suînier t;5>-s so and gel no seitiutint ion for it ?

Nit I hîgniao i 1 tit nul quisîe soirt but whîat tîtere is a clause
prov.dîitg for tirtas. 1 thiinia îtcey caîn chtarge tire vent for the
ittceir. %V l tve' conbtrucîcc tire bill aing tire liste of tlle G:ts
Ctniîîiicis' Act. aîtd have coniplicil %virl tît as far as ive cao
without cncr:tcltig ait tire clcctric liglit. <Rcads clause 15.)
Tli.'t clause, 1 huile siîîcts with te approvalof tc Genera1 Elec-
sus: C<îîn,î.tny. 1t %vas mtalle cxprcssly for tirent. (Rend clause

-1 3 atat sub-scttîOîs. and 28- *rbat wMl place tire going ino
operation %if tîte Act ablout tilt tsi oi 'Marci. Il is nt *ntendcd
ta aticloipi any more ilian scîco or ciglut places ait ilte start.
Thnîsc will ibroab:ubiy be Lontdon, Hailton, Toronto. 1tatva,
Muintreal, uect.johin anîd Hlifax. %Vc are in lopes in

tie inîervail of six mnotîs Ivc cao get tîtese tille shape and vcrify
ilîtters mn thcrac places.

iVili icgatrd se sub-sertion A ini the lasi cla-use. (IZeads. ) If
tire roîtîpanies unulertak-e in provide :ibsolutely a staîcci catodle
poiwer. %ien 1 presiitet ui s a part of tie iter warl..

Mir A A iVniglît - 1lie ;aî*verniieni have nt yct decidcd
thie ntîttber ni waîls for a 2.ooo candir pmower lanip.

Ilr. litgîttan 'a Tire i)epartiîsenî lîas nitta-cnann>action
and îîuoba:iîv wil unt tintil titis As%ociation contes t0 u5 anod
savs, *"wc %vain a standaid for arc iigliting " Wlten that day ir-
rive.% Ivc shaII h verve ladl ia taik it up. Wliile I shoîtld vcry
muri i hîhe in sec sortie arrangement îvlireby cootracts %vith

iîtuîci~aîIiii t%îIt be facçilitxaîedt, i aits ratlier doubtitîl if itis
arvrangemoent nf encruy. the nuither nf wvatts ais a standard, is a
itroprr elle. Tîtat stanodard clmîinates tltogetiier the laîti:, a.nd
uIl carbons, twn .. crv imnpnrtant fa-ctors io arc liglitinî:. Tliat is
îtîv vîew. l>ît si is qrille possib~le thai in deivcrinz tite 4;o watts ta
the Inini) the coaînvs contrart ivouid endl thete. They toiglît
get a vevy clica;i lilitîw%%-li a vcry pooir carbon, aod gel po or
lighît., bill ilîey woui perfosru tîteir part of tr contract aînd there

si wouid enud. 1 de îot tltto, iherrefote, i is a ver good stan-
<lard. Tîtere i% îîerirîîs ont atîter suhijeci i caos snucit tîpon.

Reiîs oîm 'aiteciaiis. tIt is ih intensiiu 1 for several reasons
tn cinplov sucli niachînrry as tire Departîut b1las alreauly in
aperatîan. Tite <.as Insl>ectr, for tht ios -,a:rt are ve-cr in-
iciîgcnt oten, aind thrV are well praîcticed in ,'îose tests. Tite
gas test, as vois very welI kîîit, is a vers- dciicit' - hingafier aIl.
Thîe tcet toi aoîotnota and ollier things requires itelligence and
skili on ste pari (if the apevaior. -. %it 1 i nui w. bouit lipe that
tîtest nien îîti ie .î ble in 1<arn limw to test tire t*r.ctric mecters

Il tý mit occessars ilii sltouid ]le learned elect-icians. itut 1
tltiok tht-v cati l> gai ino shape ta (Io the work, andi thuis lessen

.lis: lîîrt!en on tîte conîpbanies a-ndl tht cansimers. because tire
cenisiner is tue p-ii %vise wmhl ulisinatelv pay ail tire expense.

NIr. A. A. WVngltt rcad clausse 4.
MxI. liignmn i ihio yo it ave alrea<iv donc So. i think b i

not' toiîîpaoîes ticy liavc dclcared %lis voltage i whtch they
arc îîork'iîg.

Mr. llrait n I thînk- iiss as a -czs impoant: point foi thase
,se) arc sîng Illte sltcrnatin2c <tirrent. For ilîsiance, re tose the
tifty volt trinroi, anti sîiplyingn m an troin that transformer,
tire vanation in tratnsformecr alune is :wa and a 1% tI volts. Wc

lhave.anoilier dmip oi twn per cent. gcnserily on fif:y volt circuits
hcaging inta the building,. 'shiçh would oiada a varia.tlinn et six
per cent. lIfthe (.*<%%ritîneint inssson us regulating svaîhin thre
per cent.. sic cannot din il, and ire trill simphy have ta shut our
plants dosen.

'.\r. liigmn: But vou Iznno aIready thatt the drap %viii be sa
îouch, «tn yoît caos make an aiiowance for il.

Mr. lrown . Buot ynu cannai very weIl stutte that. Using a
i.urge transformer a oman siîtîht flot use very many lights or
osiglil use a loi <if thieot. Tttev %%lt vaiv as hitah as 6sie -and six
,.olis ni' itie large s:rnsfçrrners. Voit cannai give a oman wiîib
titrer lier cent.. no ntatter how perfecl the regiîlain in the cens-
trai station niav be-

NIr. Tlîonoson rthe uainars transformer ta-day sriii 'aîry
frot îw lier citt. tu Iwro anîd a liait lier cenît. betwect 51itt1î1 load
aîîd ifuilloaid. 1 it a tîraîîsorîîîeratione thlitre is ag mrater lnss tlhan
tîerrtitîcltît stili alloiv.

M r. Iligîtati : At tire 1îresent tiste )-outtiîîteî take tr delîver
50 volts ai tilt COUtIi5ttet s terinial, or 52 volts. I do îlot cave
%vital il as, but -on tdo staîte it mît yoîîr commeuts

Mtr. Thtomtsont . Su ppotse tiiers: "ce lIwo liuses-ane litait bi
Orle strcl Wuîuld tise five lighîts, and tlle tIext Mtan Wouid t'Se 5
liglits off tire trainsfotrmter ; betwceîî thiose twa tiiere is a drop in
tire traiiifortiter of tira andî a hltf to fivc volts witliott conting
tilt sviîig ai aihi.

MIr. Iligittan. Voit catnet afrord îo havre a vriy seule vatirat ion
on1 tire 50 volt sybteîti or Yoîi arc nol gotig ta have a1 very salis-
Iactory Patitp.

NI r. Thiomtson I belîie it is imîpossible -o gel a traînsformter
ilt wili gise Yeu go or 95 pev ccini. of efficacîicy ith less tîtaît1
that drop in tire tranîsformter. If )-oi decrease tire cflicicitcy of
tl tr.uîîsforiiiur yoîî tiiglit gel lte resutî of tbat dtrop, bin, tilt
objeci slowe i5 ta L-ep tire tranîsformner %viil very~ hliî efficiency.
As ta tire wiring, yeu cannot irire an ordinary building ai anc
lier ccint.

Mr. hhîgitait : Takze tire voltamge ait Ille terîtîlîals, iltere wottld
bie : loss att atity rate, I suppose.

Mvr. Btrown : iiiil tlîin tus ught t0 give is ai ailowaitce of six
liev centi. an amy voltage.

MvI. TIioiîîson : 1 do 001 ttinka îthece is a centrai statioi b te
cotntrey io-day tîat <lacs net V'ary mtore titan six lier cent. -ten
ta lificen pcer cent. very nfîcît.

M r. 1i gigtan : If it is fiîîîd to bc unwovkauble se cati seabout
thiat. I hope next yensr wlien Ilte convention lOcets agaizi saine
pragrcss wili have beco mnade in titai dirccioîn.

Mir. Jolin Langton, of Torono, seas then cahîcci opon t0 tend a
paper on " A Note on Possible Rcdtîctior. of Staîtion lamnt an
Sttai Electric Raaluays by Mulitiple Stries Cotîtral of Motors."

(Sec patge 144.)
Mv. Canipbcll I cao thiaraîgly agre witli Mr. Lane'ton in

re<iucing tite station catpacity of the- dynamnos. ho Kingstont
thîcre is a plant suppuscd ta run fiee or six cars. WeJ
folloiv out 'Mr. L-tngton's ideas in thtat respect. Wce rîîn tire

otors in series aitogzeuier. On the generator Ive run cight and
tens te tîveive cars instead of six, and thte genevator is not ovcr-

loaîided. il'mîl titose caîrs bauiing trailers thty seili not go over
go ritîperes gencrahy. Tîtere is net oniy a savisig in the gener-
nier, but titere is a sas-ing on tire mîtor, iii reduticing the voltage
aroiind the catîtotulator antd inatking everythiog inn easy. Il
cait be ail tcaccd, I thinia, tn tire parallel conîrollers.

Tire Chaintian . l'lire is a palier by *%I. John Gait, ai Tor-
onto, bu* lie is înfortuoaîely conflncd ta tiet hotîse and unable
ta bc present. lic recquesteu l lus papîer ta bc presenîcd, atîd
hîopedi any discussion that mtighî bc hast svotld bc reierîedl ta
Itini andu lie siottld be hiappy- te rephy itereto.

At 4. s5 ir ie îîîeing adjauned ta take a triplaes Bick
River over te Montreat Park anti Island Ry., an the nvitation
ai tire managemtent afit end. On arriving at Ilack- River tirte
ntenîbcvs partoonk afi thei anntîal dînner at l'clauiuin's Hatel.

Plres7tdent J. J. Wrightt wa-.s citairman ai tire centiing, and the
first toast he proposcd ns -Tire Qucen,» irhici iras rcspooded
ta iii cers, and tilt siogiog of tht National Anthetoi.
Tht nexi îaasî ivas <'Our Sister Societies," te National -lc-

tris: Light Association of the United States aind lite Aincrican
Society of Ehecirical Engincers.

Mr. Franciscoain rcspoding on beiaît of tire Naitional Elecîtic
Lightt Association, saisid This meceting ta-night reninds nie vcry
forcib>- ci the rayaI reception that the citizen-, ai Mantreai
tenderrd the National As-ociation a: the lime îîtey field
titeir convention ar Windsar Hall hetre. Wbctber l ivasilit pe-
culiar cfTect ai tire Governor-Gencr.il's presence tuait nii-lit. or
the peculiar air Ivoin tire vide on 'Mount Royal tuait afrcctcd the
ntembers a:s tht lime i cannot Say, bi I tbink, if a voic had l>een

i.akc-n thai nigir hat the great sclietnofa annexation svouhd havec
been camcd ou.. Ttat is, instead ai aonexing Canada ta the
United S-.itts, îhey seould have annexes: tlle United Suites ta
Cnnada. (Iicar, heair.) The reception reccivcd here by the
National Ascoèatiaon ai ilt tiie lias been flot only eciic.illy
but indeiibly imprcsscd an tht nieniofa every ineniber ai the
Association, and I trust and hrope tht lime is na: far distant
sehen titis Associatian and the National Association ivill bc
anc socetey and anc brotlterhaod, exîcnding front the Atlantic
ta dit IPaciflcand froin theGulfStreim ta Huilson's Biay. Thens
wc wihl ahierrnte these conventions en tlle othier sie ai the line

and an this side, tintil flnallv il shahl bc so ntanaged sthat there
shahi bt no uine, il shaîl bc aIlI ont tliing. This, 1 trust, isa rnal-
ter that u-ili bcecnîertained by your Association. lit lias been
discussed hevetafore a good den], and at aur next convention,
svhich 1 presume wiii be in Cleveland, Ohio. sve cordiaily invite
-Il] ai tht niemibers oi Ibis Association ta mccl ris a: that lime.
We cannot gis-c >au the peculiar influence that 'Mootreai bas
tîpon the mnembers Of any Association, but sec sviIl tender you
srhat cordialits- and grecting cars bc praducc<i an tht atherside
af tht line. Hcar, heur4* Trusting that ibis meting wsich 1
have had seitit you. %tit tht pleasure 1 have cxpericnccd in
conneclion ivitit this metitng ivith your Association, :oay bc
reneîvcd ind continuced at thnt timte.
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INr. *r. V. L.oc:kwood, or Boston, iii respondini; on behail of

the Atîterican Association oif 1.tectaic.lEniee1 satit : Mr.
i'rcsideuîniad Genitlemen . wutid for your; sakes 1 iverc lîke ant.
frienti, M.r. Fr.ancibto, a silver-toiîguecl orntor, for 1 %vonit know
then vivit t say. Buît 1ititifortunately din not conte li that cate-
gory.. *Tiis is soanething tiet o inie,at ieas-tt hia'. tnt been niy
espericoice for a igrent nlany yeatrs tg) bc ai a tanner wiîere ',Go
Save the Qneen ", tv;s sunig, and 1 want ta sa). lire tiîat i like
il. ( liear, hear li 1ami 1eIac yoa (titi tnt proceed tu go on andl
sing the altier verses, wich, if 1 renictilber riglit, andi i snig it
tuyscif sollîe tony years agao, goes on1 to coaifaaand ciller IpCOIîle's
politics. (i.augliter.) Whlîi ofr ouir:e ouglit to be conifotidt(I
1rrni a Briishî point ot viewv. hl is ont t the Ipîivilegcs of a
pcrson responding t0 a to-ist in say as litte on the subject of
the toast as possible, sti 1 -lui pîoceeding on tuit linc. 1itir
very glati inde ta once more listet 1 thse taittt r lorns
wtiiichi have just been bting.1 t îiik wve have great reason tu
congratulaie ourselves. tliat in this; last decacte of the nineteentit
centuir> ive have soute hlai dozei ciecticai sflCieties mn Ille two
cotntrins, the Unitedi Siates act Canada. Ml'e have lian more
perhaps, but 1 (Io tint thi*ik tint lucre lias ei'er been a iiine iviacai
the eicciricai societies of thlese courinres have beeti on so salis-
facîory aînd useful a basis. 1 cao rerneniber %vlien aIte cainnual
mîeeting ot tue Inastittite of Electricat Engineers it Wns very bard
te tîuster an coirporai's guard. WC iîad the Secretary te rend
tue piiiers, wlîiciî were few, andi the four or five persons whio
hcarti thiîe %vould go out occasionaih' witii a trient, wlîaci wvouid
conseciuently Icave no pesa on the floor t0 tsîcen to anti
tiiscuss thîtni. (iauglitea.) No doubt inanly of us are
members of tOiat iiîstittite anti wc receive the proceedings regu-
iarly, anti wiie sooîetirnes there aire patpers tio doubt adiîiîite<i
%whicii shiti not be, as is the case in i socitiies, a- a tile
tue papers are gond, goodto listen t0 annd better to reand. Anti
1 wouhi like: t add tîis suggestion, îvhici i tiîink is pertinent,
not oniy t0 tîeni bult inli ailiter societies, anti ta' is, that it is.
a splendid ruit not 10 chîeck discussion tiniess it gües
t0 personatitics, for il is il%% experience t!, weil as N'ours, 1
tllink, that the real1 VIine Of A g~ond paiper lies an tic discussion
it elicits. 1 think, the Arnerican instiute oftElcîricai Entgin-
cers, the National Elcîric Liglit Association anti the Society
witii îvhich 1 have noîv the honor In be associated, are per-
haps the thrc ieadiîng socicties of the kmint, ieaviiis. out. of
couîse, that one of a.ihi of thiein, tlle Insîlîjîte of Electrirai En-
gineers of London, which 1 thini, is siîghtiy in the tendi of any of
us, andi il scnus ta nie thiat it is the duty of ieibers,
if possible, ta prepaie papers wilicn calicci u&;nn, anti bc
reatiy to tiiscuss papiers, because eî'ea thc youngest of tas and
the mnost inexperienced no doubt lias sornehing wiiicli can con-
tribute to thet wlibeing andi instruction of the otliers, because
the experience of cadi one of us is certainiy dif«ercni. Not t)l
aie meni différent, but they look tîpon tiings troin different points
of view, andi freqîîcntly a suggestion front one who knows coin.
parativeiy litile about the art in %whicli lit is ciigaiged niay bc
the suggestion th.ti ailiers have been iookinj, fot, anti perbaps. in
vain. N'ou younger i have advaoi.îges whicl we olier mrien
have not hati. Most ofyou arc grtduaits oftcchnical institutes
or oftoîher cduc:ttàinîil instituîtions wherc you are flot only taught
the %vork but the doctrines andi theories and reasons wilicii un-
dtriie the practice, LIiich wec îaîd to fînti OUI by ruic of ihunil>
and biard typenitnce. i heard wihgreat intcrest the reaaîarks
of my frienti, «MmI. Francisco, but 1 mnust confess 1 ani fini able
t0 agrec %vithi sanie af theni. i like the idea of having two
socittieE at Ireasi. i tikc the ideai of eai nation b:tving ils own
socitty, if only for tht reason thiat wc can attend tht ronven-
tions. of thet îwo societies anti have a dinner witli each of thein.
(Latughter anti applause.) Anti sucb a clinner as thîs is cnotigh
reason for the sepaiaîc existence of flot oniy two, but two
hîîndrcd and two. Thanking you for yoîîr kinti aticntion.
(Applause.>

Tlîe Preiitlcnt cale&i upon 'Mr. «\.iarles, of tie Monireal Part,
and Islandi Raihway Co., in say a len- %raids. Mm\I. 'Marples sait
this w.is a vcry unexpecteti pleasure foi him, anti in tht name of
his Comnpany he wa.ntcdl to tbank iieartily the nirinbers present for
the honor they hi confermeci on bis Compan, by accepting thecir
invitation 10 travel out ovcr their road. 'Mr. wap evnî on
il, describe how the --vork %vas begun on the roati and the difli-
culicis they iati iabored untier. lie thougbit these railways
wvould bc onc means of buildiing up Canadian chies. His Coni-
pany hant met with great successes tuai 'vert not expected, anti
tbey intendtd g'oing on and extentiing iheir tint until thc î-hoic
Islandi -.,as encircleti.

Tht Chairman proposeti a ioast ta tbe Canadian Association
of Sîationary Engineer, wvhîch 'vas drunk aanié, applause. Tht
toast lv.s responded ta by Mr. A. 'M. WVickens, of Toronto, whoi
heaitiiy thanketi the I'resiaient for cahiing on him to answer on,
their behaif. He %vas proud int say tht Society of Siationary
Enginerers had for Vears. beto wnIing on tht sanie lincs as tht
thé cîcirical nien. Ht believeti the stionary crngineers hand
more depenting on thtir skiii Ilian tiien in any other business,
and notwviîbstantii ail tht difficulties they hat in1 conîcoti tvîh,
lit ias glati to sny ilicy 'vert holding their on-n in the land.

A toast %vas drîînk 10 'Mn. MicFarlane, n-ho î-espondlcc ainiti
cheers, anti expresseti the hope that il] hati enjoyeti their visit
In Montreai thoroughiy. Tht Convention hati been a cominpcîe
success.

At~ so030 % i. n the i st of Seiitemiiber te i>resideaît oiîeîed
tilt iîicetaaîg and took the chair. 1ie tir!,t but,liiess, lae sait, %vas
aîaîy tisctas!sItîa t here ilag lit be ait Nidr. C a lt's pliuer. As it %vas
a very able p;aieir lie (titi ati thlîii il siauîtid iîass wîîhout soute
tdiscussiunon t e part of t(lie iîleaibens.

M r. Btliiîpt -Thîis lipur tif Ni r. Galt's Is a vei y iliterestIIg
prodtiona, and a scîcaitific irodluit a1 a la rge estehit. WVe
have ail1 reca>gilmzed tlle difllaiy îve have entiailltert iil fly
whiels. Whtie 1 have îlot liant he ltite to look tîver Mi r. (;alt's
paper very aîîticlî it tietail. iii conversationi %vitia NIr. (;aît sane
tlne agt; i rerognazeti the îîriticilîles lit lmaans t0 appiy iii tlîis
conistruction of the tly 'vIiei. lile ajîpies tue tension on tht
riiîi ofthe fi>' wlicel in a straiglit iîisteat of ii a benthug pîosition
as il is nt lîresent in t siokes. *l'a gai ilto a tietaîted dascus-
sin of Ille Palier il ivoutti have Io bu teand up1 veay caculy
îhiaik, it is a ver>' able produnction anti t have very ilîtîcl pita1s-
nue in inoving a lîearty vote ot thank's (0 Mnt. (alt for lis plier.

MN. Sperry ; ietore tlîat motiuon is secoatteti aaît put throîgtil,
i 'votaiti tike 10 sa ale word. i rentd the palier cciinig
ni) on tht train L.nst titglit anti i want in agre watt the preîîoîtis
spmeaker Iliat it is a ver>' aîbt> lîreparetl palier iideed, ani il is
a subject iliat is at:raetiaig a great <leai of attention att tic
preseot uieî, ais nve aii know. In iooking i tue cuis, (1719. 7.)
il iighit be thouglin tuia Imn tht spokes. put iii tuent -are sonie of
theaii tngacd, l,î 1 dou tint tintlertaaîd tuat is the case. It
setis ecit sloke A andt A' as it goes dovti front tht ritn presses
ujion the 1mb iii a spiral m'a>', passes aroitin ite onîtsitieatic
pars back ta the riian. It niakes, il a very iligeniotas arrammgeaieiî,
becanîse cadi sîokc tiont olnty torns a vingential tension ilîcre but
forms a lateral brace. Tts as i le first ltte Table i lias becai pub-
lislieti, i îiîink, anti il ks certztiniy a very valuable atldii'on ta the
tesigmcr's lables. At a glaînce itw'iii gaiey>oîi wha.t yonîî aait. 1
airt glati tlus paper liais becai jrothuced, anti i have tanken iiiuch
lelasure in reading il miysett.

Mr. A. M. \Vickens: Tlierc are sti iaoy flywvliei accidents
that tme paper ta il%) mint] on tlîaî grotnanu atone, as nîost vahiabie.
As the use of engizîts in this hie lias increaset tlle atita.ctiairers
hanve begun 10 inake a fly-wvhcl imuahey %%titi ai vcrv %illde f:ace t0
geî tht drivîmg surface for beiting, &c., îiacy reqlumict, poisibly
sac'rificing the strengtb of the ont a bit. The airtacle very
plainly shows whiia effcct tt trouble lias. Saisie years
ago ne iaidi>' Cicr heard of a flyn-hecel çccdent ; 've tit flot bave
thr- riaîîn-elhaîve to-day. At tlt present tiini tht %vliolcencenc),
is t0 gel umenîy of cnergy storen i n tht nui of a 'vliel, but froin
tht tact that ve are sprcading ur wliei riamîs out su far ive liav-e
ain inlierent 'veakncss tiiere tbat siiouib bc ovcrcoitie soine %vav.
*te papet is ver>-valuabie on th trines suggestct. 'T'e reure-
tument to-dtv' is a tlytvlieel ivaîli a speed thant is sate. Reccnt
fiywheel accidents have nicaîhy ail occurreti in conjunctiori %%-:.
othier accidents. The engines. ivere going alîoîe ilhear nor ,aal
speed, aand of course in building a %wbecl the idea is to înak-e ont
that is practicaliy sate at a siaitable spced antI ilh kee) tlie cost
tion. i thinl, if the ideas in tht paper aie tcilîowed ont tî ts
liiglily valuabie. 1 take îîîîîci pleasnirc in -cconding tht motion
of îhanks. Camieti.

A paper on "Trelephlone Cailles, titeir Construîction antd Main-
lenaunce," %vas rendi iy MIr. F. J. Schwîîartz, of the Il Telepmone
Co., Mootlreai1. (Sec page i:3ý.

MnI. Ketey in tiiscussing t ilaper saitt: As i liappencti to
bc associateti wiii the leflont a lon;: tinie 1 takze a kecn
inteaest mn anvtihing pert-tining to it, andi 1 muîst say tue Associa-
tion n-utl be ver>' glati vent- hience to b ive on recoîrd îliis splendlid
papcr that 'Mr. Schwaîtz has gaven. Mn. Scbnantz 5ays, "at one
time the telcphone mai bail the catnti." Wc auj ivant tht carth
somelianes, anti nowi the clcctric ra-Iiivay nien have iatîhey ouglit
10 bc î-ery happy-. 1 remeniher aw.-my back in 1872 'vhen 1 'vas
in a teiegraph office in Kingston, i litant of the Western Union
putting in a pneuiatic tube io Ner Vonk. Ttîey bati occasion tci
put a 'vire through il anti .cre staitggercti hon t0 do at. After
to'o or thrce vain aticinptç ià occurret in Mr. Garrett Smith,
n-ho %vas considereti a genils at thet unie iliîc, in procure a
iveasel anti a mat. Tie tiet a string to the r.-t's tait anti put tlie
iveasel in ater it anti il 'vent throîtgb. But ihisisnot0 on record.
(Laîîtctr). In regaird to group7. (Reatis frmpaper). Fancy
fintiing a hurnsinta- a clip. Those clips arc inn aiong and you
'viii notice nt the sme timne îvhat a very snali sclion ot tht
table bas been eîîî ont. Faîncy aI these chips ta he niînning
from poie I0 pole anti an clcîrici'in bcine, able ta sit doxmn anti
say that the troubile is unier a certain clip aniti gaing don-n 10
thal poit anti taking the clip off anti flnding the trouble tandem an.
It is a roost extraortlio.ry îiîing, anti somenîmes. si ivoumîn bc ver>'
important in the interets of sinîdents to knoîv wvhit nîcîhotts
ivere.aiopti(. MmI. Stevens, îvhoias apronhinent electuacian of
the 'Maintenance anti Construction Comipa'ny, of L.ontion, Eng-
lanti, toiti me once that in ait his t-ast expcricncc lie hit outi
that personal eqitîalion as it is calîcti g nerahyiv as dependeti
upon b>- ait stîccessfail electricians in tesnang for tauis. Sine-
thinx stemns ta sîîggest tai a mtan tht îr.rtiod that hie is atiopting
'is failse, lit tries aotler methoti anci if lie gels a readang he as
satisfied is correct, hc wvill go tiiat îvay. If n-e cottiti front liane
ta tinte put on record 'vhat mm-e liai-e donc anti hoîv ire have
aiccomplisti certain resuits it inigbt in tht ceit reduce thet hing
doitn to sanie tit of tliuinbinethoti anti gel results ver>- rapitl.
ly tiithout having ta go int a grecat deail of e-xperiment. 1 have
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a~aiîî tu express aiy) gratification 10 NIr. Schîwartz for puiting
Illis pali;er 1before uis.

Mr. T. IL RosebruRli, of Toronto, r-enu a palier on i)Duplex
ïeieplionay . iScc paîge i4o).

Mr. Lot kwnod i wotild like lui ask Nit Ruiscbrugi %vlital is
tIlie logcsîb lcîîgilh of file ilt lla bs sysîcîi h:is5 becît praci icaliy
nperaied on. 1 uutukrstanu it %% beîîîg jiractically tried Ictiwecn
Toronio andc or ll.is tiîec a piatical lare being oaperaîcd
irn Canaida u lgon th li inipies coiunici;t cd ini t lie pr.

Mr. Ruiselrugli I undcî isanc froira M r. linylis latuai l fins
bern !su-cessfully- iiîilcd brtween Tiorontoî anîd 1 laiiiilion but as
îlot agi ordiary use, :ts tic> t*cry frcquientiy islî to extcnd uie
oaf the iictallir circuits fuittuer west andi the extension %vould
tlirow tlle sysei oui of balance.

M r. lI)inýz.tai - Nr. ilaylis tvmll bc vcr)- liappy to Saite exaciy
M1l1M our CXIicnICC liaS bCCiî. Iîle criîî tell you better tlî.un 1
cati lîui il Iorks bct Toironto and Y'urkviiic.

Mr-. linylis -Wc hanve hlth lre Uines iii TForonto tvorking on
liais prîflcîîle. 'l'li firsi urne was set Up on a lu unk tint bctwecn
our ma.in office .tnd one of the brancies. Thlis workccd vcry weil.
Thîis tint lias wiîrked ev er .inçe ive put il iii, ani %t e have lad
halte trouble itit it. %Vc' have lait soute slighi difficulty in
ruiingg oaver tic iwo origîinal i nes. *The second line %Vas îîut in
etuCitST0 10 or it 1i lagIlilion Thîis ttvas tlot saiisfactory be-

cause oikvilte uscul one of tic hunes (tir tîteir con versatitons.,
and! Mien iliy ril in il rcndered the caller two circuits useless.
ist yctî ic ihuait anuitlier huec anti thai gîive us two direct wires

betuvcen Totronto andi flagiiion. flot issetl for local conversations.
Wuc tluplc>xcd ilirse îsn fines and the decrivcd tiait is now work-
iîig vcry s-itisractoriiy for conversations betwvcii sub3cribers in
iToronto andi Htamilton. But if foi instanre, W'ooulstock and
Ilcterboro' werc taiking oaver one of tht fines bctween Toronto
anti ilamîlton it %totiltl bc impossible to use tue duplex, as it
would be trio noisy. Wuue have a tht-ce pais cable 10 uIl Islaund,
and dit-e stations woarking thlîc. \Ve left ont pair idle and
duplcxed 'lie ttuo woiking Unes. puîtting tie tliird station on the
dcruvei Uine. Ehîat worked vrry satisfactorily. Maicle wVas îlot
vcr match business clone over the line but wta was donc went
Ilirougi %viihout any trouble. I: senis to be -a very practical
thing tu do with long distanc *anes that are tnt usecl for loc-'l
wark. 1: seemns to bc a perfectly jîr.cticai ting to do tvîthin
certain limits.

Mr. Keeley : i sliould fancy if %Ir. Rozebruglî woultl refer to
the dratving, th.at iii Fig. 2, if the wire rnarkcd 2Cs were grounded
ilisq sy5teii uvotilt font work.

Mr. Roselirugli - i s suipposcd to bc connected cither with
Uie correspîoncling point wliich connecis îvith QI on Ille secondi
circuit so as tu use cadi îîttaliic -as a single conductor or eisc
tu tise an othcr seîi:îr.uî wire connectin-, %villa tie oather endi of
tie fii net.Lîlîc. l wiii ont work as well unless tht tr-tnsposi.
lion were îîerfecily carried out.

Mir. Keeley Thîat as tu say youa contetupiate using two pairs,
tbat is as ilhîistraied in Fig. 2 tlire are two metilic circuits and
those iwo arc utiiized 10 fui-na the sigles of a tlird circulit. X'ou
wo*(uhd hiave lit-c workint: circuits on the four wireb. Ilow
WoUll vota mianage if yo-i hll tto tireî? \Vould voua have a
metaic circuit int 2 andti lis ex\tra circtuît by tvire running
back to tht other end of the fine wic the R2 CI goes in ?

MIr. Rosebrugh i îliink it cotilt bc donc ilint w%-a%, but 1 arn
<lotîbtfil whieflicr a perfect balance could lie obtainecd.

Mr. Keclcy :As 1 se it iliere woatild be a lcakage. Vou cin
tall, withinta telephone ai T 5 yruir traiîsinitied current would
bc dit-ide il tIhe point Ti, in RZ anul trnvcl bath sidcs of the
unetailic circtuit anti cotate out nt the telephonne coiresponding
tvitii *r3.

Mr. Rostbrugli : 1 îhink tat practicahly nonc of the ctîrrcnt
uiiici %vas producil by cititer of the transmiitiers in tic original
nietallic circuit Fi andi F2 %vould pass oaver thax branch. bccatisc
thc nmiddle point, Pia, ean casily bc pioveti to bc- of the Saine
potcntial as tire corrcsponding point ai thic ther endi oi the rue-
taliic. Tius, if you tisecurrent produced lîy ejher ofthie trns.
mile-s, be-ng of th sain c>otnttiai, ihere wotilc not bc aîîy
tendency for any current to go bciwveen tlicin.

MJr. i)tinttn -In regardti hie deriveti circu, 1 woatild say
that if noir of tht original incual-%lies is thrown out of balance
from-r -an) ctîise tvattevcr. nlot onlv %vil] tht ticriveti circuit bc rcn.
tlercd usceess but the original nttic ivell also bc mande rnisy.
Yoti 'voutt bc c.blii!cd tu Iben cul out your dupicxing app:îraiuas,
-anti lose the denveti circuit until the defective tllic is put in
carder. If vota depent lapon hc detiveti circuit for your cvcrv-
da>. business, to the sanie extcnt as Vota depenti upoanactuaI ci'r-
cuits, %-ou .%-it finti it a scrious malter to have îwo uines renticreti
uselc-ss in ahat way. Suppose you havi-c tht circuits, you Irayfinti yourself anv day %vitla oni>' one circuîit actuaily worki.Z
Et cty trouble as niuliîplied by t wo ifnfot thîce. 0f course wherc
the 'vire are in arables there is flot ver>- unuch dangecr, but in
oavcrhcad wîres nlt ui tables . and whicte lhere is a possibility of
uines bu-îng thi-n out of balance, here is the creat objection
which 1 have mentioned to the tise of the derivedi circuits for oi-
dirnry eve-erday business.

Mr'. Lockwnood: Mr. Presidu-at, I thiiik 1 can wu.ll conctive
a suib)ec lik~e Ibis Io benia sTirent interesi, btî more partictilarly of
intercsi to soame of lis, yet i0 those i0 tvliomt it is interesting at
-Il] ai is. of vital interest. Of cours- the ont primary thing
io>e achieved tin doiple-Àng t clephonc ines as %vell as in duplexing

1 elegraphl Unes is intticatd in tue fit-st coltinn oardaie palier, tiz.,
to pl-tce hc tectiver of ont of hc skies of the luplexing ap-
îparaitis iii suci ;a ptosition lant il wt-mi font bc olierateti upon b>-
tilt traîsiiter al, Ille Saute endi. Tht mode of îluplexiitg tele.
piioncs înticateti in tliis lnaPei is, il Scents tu Ille, the uost piltilsi.
bit -as wt-cl as practîcai %%-a), -andi îrobabii> <lic way ii %viliîcl suc-
cess, îircticai commeîtrcial succcss, ut-ili bc aciie-u-t, if il is ai
ail1. Ido tnt tliink tht difficuty un the uvay of stich success as i
ail ot-et-staîcci. anti for ibis reatson, the cb.,ngcý oaccurriîîg un the
lclcphonic cuit-eut uutust of necessîîy bc equai to tilt changes in
the voîce produticing he uuot-kig coi-refit, -atî thi nk ale). risc

tonshligh as 28,o0 e ecn onelte, nio ourseithose tuf-
ficultes wt-li bc accenînated as vota illicease Ille icîîgîi of yoîîrr
uine. For abat re:tson 1 îliink Mr. Rosebrugh is quile iioapcftil,
anti if voita ut-ut permnit Ill 10 Say Sn, a uitIle uîptîltistic in duplex-
iiig the Chuicago antd New York line. It is tini su tuai peuplhe
wlio aie ciantiicteul %villa electrîcal works clo flot lt- exptrintitnts,
aiithough il is olten assuniiet b>- persuns iiating Inventions or
writîutg itapers, tai tdaose wito are pt-acîicaily cîigagcd tin any
foulat of electricai application nevet t-y experittuctîts gritany.
iiîing. 0f course il i5 001 so iii tdtis case, ;as Mi-. Rosebrtigi
kuiows thcre at-e boule of lis rngageti aii îclepionic work, "-li
oaccasiuînallv îhink aîbout such ittters as titese. Andi i ant ver>-
glati indcccl liat i have the oapportuniîy of rent1etinc a uW-eil de.
Serveti tribtîte 10 NIr. i.-aci, of htainillon, Canada, utho utu Mr-.
Rosebrxigi's faiier, w%-as the projector of the vtry rii-st mode or
nîcîloti of scnding lwo kinuis of communications, une teiepiionic
auîd the oter tciept-aphic, ever th saine ties, andl thtat as carly
as 1878. Oit tue Bloston niti Newe York circouits, tviicii are ai
inetailic, wt- cotîlt work cacit oh the two sides as a sepat-ate ie-
grapie cii-cu, andi wiile 'tve workcd the tcicphîonic circuit.
Ilrok-s wtt- e cgraphing thrir quoiîtans over tht Une uvhilt
ut werc using the otherci-cuiî forsubstribers îo taik a-e-. The
brok-crs someltirrnes found oui that othc-r peuple "-et-e ising tht
sagaic tuire as îicy and îhey ichi a uittle aggrueveti because iiîcy
liand noî a mnonu;ioly of te %vire, even if It diii unt tîa1e ny dif-
fet-ence 10 tiieir 'vork. Trht ni-in that aises the iciephore dots
flot knout the twui sies at-e used ai ail. Maiis 'vas ani invention
of Prof. Van Risseiburg. 1 may say het-e thai ibis %-et- arrange-
ruent that 'Mr. Rosebrugh shows iný bis figure 2, bas ttîrncd oui
Io be realiy tht best arrangement for itegr-tphic work, on a teit.
phonic cilcuit. Tît is, the two meahic circuits many be useti
for telegraphic work witile tht tciephonic message is inierîîosed
beîtvectn îhem. Our experinuents, bouvei- such -as 1 have hati
tht gond fortune toi be engageti in, in ihis uine, sho-w thiat it is -et-y
difl'icîiiî incleeti, alhiougli tvt can readuiy taik a-e- shtort lines on
tht inctilots pioposeti here, to uvork succcssfîly adtuplex of aitis
nature for an extt-trnely long uine, andi for îh:.e ren~snn uhat uvhien
there are four uines or et-en iti-ce uines engageti in tht contini-
cation a very sunahi trifle tîpsets the balance andi tht-ows the
wbole arrangement out. No doublâ foi lines of sinaîl length
il uvili prove quite practicaîly anti comntercially useful. 1 wiii
throw out ont fut-thet- remark for wthich i iîope Mr. Rosebrugh
"-iii pardon me. Anayone vho puts in a paper expects to be criai-
cizeti. 1 shnult not mention ibis, but he spcaks of resistance
as bcing 'a Oltuit" tesisiance. i nut sute he uvilli grec nith sit
tuai there is bt ont kinti of resistance, aitt that, thet-efore. speak-
ing in coiti bioti and crîticali-, 'te shouid flot call il any kinti of
resistance, but simtple "resisîaince-Y

'Mr. Roscbrugh : h 'tas nitrely using tht oardingary language
of tht elecîrical journals of tht presetit day.

Mr-. I.ockuuood : E\tra.ordina-ry lanuoage, voil menu. (Lautgh-
ter.)

rt. llrcitlhaupt . I nuot-ea vote of thanks tu %Ir. Rosebrugh
and u '0Mr. Schiwartz for their hîughiy instr-uctive papers. Second-
cd by Mr. Keeicy. Carricti.

Mar. Medbury exîended to the Association an invitation tu
Itolti tht nexi Convention in Ottawa.

.Nt-. Higunan on beiaif of the Departîngent of Inlanti Revenue
exteodeti a hearty invitation tu the Association-to, go tri Otîtta
nexi yeat-, andI gat-anteeti a first class bill of entertaintnent
would bc provideti.

Mi-r. Taylor on behgaif of iîete-boro, extendtd ain Invitation ia
that tout-, and ;îointed out ils many ativanuages ; among others
nienthrs ut-oulti have the opporiunity ofiinspecting the Canaduan
Gencral Electrit Co.'s works in oaperntion there.

%Ir. 'Medbury statcd that if tue Convention ut-cie hel ttauaboul
tht saine date next ytar, cheap rates cotîlt bc got on ait tue rail-
ways, uvhich wtould be art induccinent.

Mr. Hignian said that as an exutra inducement, he thoîight a
roomrr couiti be got in tht Houst of Commons wthere the Con-
vention couiti be hehd.

Mr. Nicdbiu-y on bchnîf of Me\tssus. Aheax-n & Super ecxiended
ani invitation la ahi nuembers uvishing ho go ho Ottawa tonuo-iowt.

Mr-. Lockwood : Mar. Prtsitient, 1 wish ta express ta you anti
10 your Association nty bightst seine ofaippreciation o! the kinti-
ntss andi colirtesy uvhich ibis Associa-tion colir-ctivtly antd ini-
tiividualty bas displaycd buvards mne in inviting rot ta take part
in your deliberationrs anti cspcciaily in clecting me an honora-y
rntunber. 1 do not ascaibe ahil af ibis courtesy ta nîy individuial
autii-s but Io the factibat i amn still a prornincut mtember of the
institution on uvhose behaif 1 -csivonded hast ccening. 1 have
been profoundhy- afrecteti andh highly tichighied %villa the tranny
courtesies anti kindly 'yards and actions 1 have recciveti. 1
desirc c-specially %Iso Io extenti nuany thanlzs, -and muy sense of
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gratitude for UIl inany> kiniiebses 1 have rcccive4l inl cnjonctioni
%vitlî the ielibets present, framît the gentlemeni %tbo represent
the Montrent endftii s Association. Mecssis. MeFariane ad
Caîrroll, ni ta stalth illînt > iaiikS certainly are dite tg) tiacit
for Ille nany pnsiters and kamîd wvords andi gondtitiiiîgs 1 hiave
reccîî'c at ilîcîr iiands. (Appîlauise.)

Mr. Dunstan . We have ail becn marc than dciîgited ta
have Mir. Lackwuod wvith uï. Wc coaîsicier ourseives fortunate
tliat lie happeniec ta bc lîcre ai iis 1.rticulairwniicîui. We are
glad lic isour lirst baîîorary iioiber. lie bas conîributcd
greatly ta the interest and pleasuire of the ineetings, lis re-
marks on the paliers have beeîî aîterestiîg t0 evcrybody. 1
tiiink I c.,Iprss tbe uniied sentimlent oi tlie Association tviîtn 1
sa>, we bape lie illai' bc in Canada nexi ycar, and tiat we iay
have tic picaEttre o Ineeting larini lOttawa.

Moved by Mr. A. iB. Smithl, seconded b>, Mr %'ule, that an
aliawancc ot $2i be iaie front the filnds oi the Association ta
ilîcet tue cxileîlss îicurred b>, Our Secret..ry-*Irea-siirer whlîi mIn
atiendance ai titis mecetinig. Carried.

Mr. 'Medbury read a tclcgraîîî front Mcessrs. Ahearn ", Sopies, af
Ottawa, csîeaiding a cordial inîvitation to tie Association to lîold
ils nexi nmeeting in Ottawa.

A vote on the nexi place ofimeeting ofîbhe Association rcstitced iii
favoir ai Otlawa.

Movcd by 'Mr. Danstan, seconded b>, Mr. A. Il. Smith, tuai
the next Convention be lield in Oiiawva, atod il be leit tu tic
Exectitive Contîniitce to decide the exact date, i heing, tinder-
stood the meeting shall be, if possible, il% the early Dart ai Sep-
temiber. Carried.

%Ir. Black noiiîated Mir. K. J. )ususan, ar Toronto, for
1'reSident.

-Nr. L. B. NIcFarlaoc was nontinaued, but dtciincd tic
lionor.

MNr. Taylor noanioated MNr. John N'aie, oi Guelph, for Presi-
dent.

The Chairnman appointedl Messrs. John Latngton and A. M.
Nickens as scrutineers.
Thîe vote tesîihicd in -lie election ai Mr. K. J. l)uosîan. 'llie

Gliairmian iherctipon declared Mr. Duiîstan ciecicd l>rcsi-
dent for the ensuing year.

Mir. Dunstan said lie recognizetl it was a1 position o a or
and rcsponsibîiity ta which lie liad beco clecied, anti lie waîild
do aitl he couid to iorward tic interests oi tbe Association.

For ist V'ice 1resideîiî, MIr. Iligînan nanîinateil Mr. A. B.
Smithî, oi Toronto.

Mr. P1:iige noninated 'Mr. John Carrait, oi Montrent.
P>rof. IZosebrtugli nomîinaied NIr. J. W. Taylcr, ai l'eterboro,

but lie declined the lionor.
r.John N'ti noininatcd Mr. G. Blerkeiey Pioeli, of Ott.awa-,

for znid N'îce-l'resident.
The vote rebultcd in the eleciion ai Mr. Smith for it Vice-

Pi esident.
As these 'vas ont)- ane nomination for 2nd Vice- Presi dent,

Mcr. C. hlerkcley Ilowell, the Chairnan dectared hiiîi elecicd
by acclamation.

Mr. l3reiuiaupt noininateti Mr. C. Hi. Mortimer for Secreiary-
Treasarer.

As titis was the onhy nomination the President declared M.\r
Mortimner unanimous>, clected.

The 5 anenîbers af the Executive %tlici wcre re-ceiced for tie
ensing year were:

Messrs. George lllack, E. G. lireithaupt, L B. NMcFirinc, T.
R. Rosebrugli, John Vule.

Tbe nominations for tic five newv iembers oi the Execuitive
wcre as iollovis:

Mr. Medbîîry nomninatcd MIr. John Carroll, 'Mr. Paige and
Mr. D. Sîarr.

rc. John Y'ule nomnataed Mr. J. J. 'aVriglît, oi Toronto.
Mcr. M.\cFairlane noininatcd M'%r. 0. Ilignian, ai Oiawa.
NIr. D. Starr noininaecil Mcr. J. A. Kaiîmcicer, ofiToronto.
Mr. Il>nigc noianieîc *%r. J. Wa. Taylor. oi l'eîerboro'.
M r. Dickinson nontinaîcci Mr. A. 'M. Nickens, ai Toronto.

'Mr. Taylor noîninatcd Mr. F. Thomson.
The result oi tc balioxing %vas the cleciion ai the iolloiving

mieinbers :
Messrs. 0. Hipman, oi Ottawa ; J. W. Taylor, ai Pleterboro';

D. Sial-r, ai 'Monircal ; j. J. Wright, ai Taêaonîo. J. A. Kaîin-
inerer, ai Toronto, and John Carroll, 'Manircal, liaving r-ci ant
equai nunîber ai votes, NIc. Cacrol ccaired an favor of Nir. Kaîn-
merer.

Tue Cliairnn then called tîpon Mr. Elmer A. Speriy 10 rend
a palier ain " Ehectrc Brakes." (Sec page 133.) Mr. Sperry pro-
dticcd a large nuanbec ai pliotogirtphs, .. viich iaîiiy illusiraicd
the w.orking ai the br.ie, anti w.hicb Nlr. Sperry used in illustrnt-
tiog bis paper. H-e also brouglit iat use foi purposcs ai
illustration a specinien brakze

NIr. John Langton moved, stconcdeci b, 'Mr. Mledbury, uhat a1
vot of hanks bc tendcred Mr. Sperry for his able exposition ai

the Elcîric Brake. Carrgitd.
Mr. Danstan moivcd a vote ofidîanks Io the Press oaiMontrcal,

tic Montrent P'ark andtIis!.tnd Ry. Co.. tic Eugecne Phillips
Electca~l Wo'rks, the Montrceal Strect Raihîva> Co., tic Bell
Telepliane Go., Messrs. Aheaci & Saper, of Ottasea, and ail

ailiers tehn lîiait exteichet coultesies tu dit, Assai iaticiî. ,)et tiid.
cd b>, M r. i g inan antd car i ied.

M r. M nr. ic iitîec a voiit. ai tIlaaîks tii h. I cii ai llii e
foîr the tise oi tbe valiiablc pavters tuit lac letîdered the Asbut ia-
tio. Secondied b>, M r. \\' F. Mci1. it el amai itd.

At i 2t'.Ni. the Cliaitinani deth.tred the UCnventtiont adtjtîcinetl
to micei ni Ottawa ne\t year.

Iiiiimned iateiy. aiter (ilcicitititlie siemi ec s ait Ille Asscia:-
lion avaicd ubemiseivrs of tlle kind 1itNntion (if the V.ugeie V.

I 11i ail mis Eleetit cal \\orks ta ccîjci a1 d rt e ta M nutit Par II>. k,
andîc ai thle M ont real Sitreet R tiiy> Coimpiany,' tcî aîîsjecit tlacîr
neat potwcr staiona. A couplie oif hats n eie %us incîsi iîleasaait-

THE ST. STEPHEN ELECTRIC RAILWAY.
Thic St. Sicîclie ci lettric St reet R.mii n .î> s cciatîiiieetit :antd is

oaie ai the tîlotîs thiorciughly ctiuiîmil c Ind Illei mîariimei
provinices. i t iii laid vit h 56 motatii steel rais. Tlie rat s aie of
thli ver>, laîest ant inoîst imiaro'. d iiike. 'l lie ccai imaui lias
tour openi cars icîr suinnier uise, aîid habi cîrclcre<li trce " t raicrb
ta beclrw b>. tue regilar cars lai case af a cadli.

The pow'.er lianse us hutit sa as ta lie c.asihv cihnrgei as sonti
as ibe glowib of tacorai rccîîires it. fiacre aie bevei:i îIndes ofi
t cack. Siartinag frontî Ille shotre file deIVa)t the ra;tlcati sn mai ta
MNliluwvn, iblen iii .1 sadh-eîry ire(lcic tgniis M e., ni
bac- axain ta tue startimg pont The (cciimp.ciîy t ili eaîdeavor
ta iiake thle roundît trip In mai .f nu1 liaur. 'llae ectri a ags oif thle
ruait have averageti aver $ io a n ta> silice %-' nasopenecl. Every
effort wvill le adte ta rtmî tIlie cars ciiiriimg thie %wiaiter. Tlhîe Coin.-
pany lias provided i sel1 witlî iiii)oved l .îlw andtif ilhi
e(iutitnt neccssa-ry ta kecp 'lic roati Opentail the yc.îr rountd.

TIhîe Si Sîcalîi anti Calais [)Copie have hadc ga t <i iflicuti l>
it gettitîg the ronci. The cîrsî( charter teas gcntc baile cight
ycars aga. But iwvo years have elîlîsetl silice the allaiter ..vas
acttialiy agtatcd ail titms sie. and a cfi:trteý graaited ta rn
TOdd, Henry Thotfl, C. W. Yotung, G. W. Gal iant I rving R.
Todd. Thien Calais parties wiali George A. caîrranî ail thlim lîcati
liait ulîir cli:itcr rencwcd aiid steps- tvere t.îkîî ta intcesi forircan

faii .I. C. Libby, oh Uic aevlcLa tîie~îCtt
pain>,.anti l. l. ;Gootieaîaiîglî, cmiliasion, ircii repre'esit.sticlns
made, coccuded titat titere tva5 a chance ta itakea do tllar it t le
barder to-vais andti hcy gtiaramîteed tic necessary ci imaI. 'l'lie
St. Steplien charter wans matde river ta the Caais coiiany, for
pucpnses ai miaagment, andc tlîc lttter comiailîai> %%as orgailizeti
%vit iiiie foi iowing tifficci s : -il. iB. ( pilmti~hlresaden . 1
G. Libbîy, %Teenstarer Grnîge A. Curr.1it, cletrk ; C. A. Richard.
son, C. 1). lli andt W . l>îke, thîrectors ; A. F. Geralcl, geiîerat
mianager. George A. Csra in as cotinsel fort lie coalîpaît>aitd arts

as local aianag;er.
Aier a initatunil> saîisfacîary arrangemient hînci beeii amadhe wvidi

tic border tawiîs a coai.t 'vas caîtereci ino wiaii tite Woîrccstcr
Construction COMIipait, ai \VrcTebter, Mass., andt UIl wVork ai
îrack lintg in Gaais catiaienceci <1n Jine ast. T1hec cars %verc
ntnning mît Calais on Itîl> 4îli and timcti a break was adce uit
Si. Sieplîco, tehere the firsi car iii-tde is triai trip aii Aiigutî
22nd, ocarl>, a w-ek's tca> occiirriog ii gcitiaig a riglit ofi tva>
over the tîpper bridge. As %vas nalirti in tontiectian 'cith ai
enterîîrise ai such miagnitude, there trere scîîîe comihacts i inter-
est, but uic coaîtjany chîcerfiall)y ccîiilîied '.vithi every reaioalbe
dcm.tndiaîîaclc tapontuhîcan. yoCiretS.SipinMvr
Ray in Mill:ova, ind Mayaor .Nhtrchiimn Calaiis, Itioket cacehail>'
iter tue interestsoaitimeir rcs3îcdtive ctiis naîtl gave ircl> ai

tîteir tinte ta guard ihle iltiercsiq ai Mî. Thei raci is c:ciiillictcd
as faras il cati be îîaîiil tue nctt aiige as bîîîiî. andtihali geieal
opinion is thînt it is titoroîîglly cottstmtltect andt w.eil cqtipîeh.

TRADE NOTES.
On anaiter ptage w.iil be seam nu aclvrrtiiinieait h> M r. (.co.

%%Ibitc-Fr.iser, %%in lins staricti a 1gencr:l eoiisting antd rail-
structing ciectrical engineering jîmadtice. Thle waiit cmi iîîdependt-
cnt ehectrîcal crigineers afi xulece lias tuithiertai forc-cd taîteatt-
îtîg investars an ciectical cntcrrhizes t'î place fiicseves muîrc
or css in the hancisafthe mn itf:artu ring~ coainhi.ttiesactcrag.i
..tbo are aicoîirscintcrcstedi an Lkcejung cap p)tices andc in pîasling
tic sale ai spetial fii-%or rsizes ai iiiachîinrv, tthtîcii ay or iiay
not be beSt atiajteti ta thîCîr re.qtîîrciItt-. iFhîe %pcc-iah ftiittions
ai a canstilting coginerraie .. vatclmiii, thte anteresi' Of lits clients,
secucaag for ilieni the h>et iîa.chtatcry -t Ille liesi 1 rices. check-
ing tc conîraciors, anti genci.thiy- couilcraruaiig dit: effoèis ai
the agents ta sec-rte la owo interebîs atl tue c\iicnse ai tule
pucchiaser. 'te specîfications vimercon clec-tnt însiaii.îtioiis arc
baseti should be thie wrai o exlerienct meaîn, iaîstcac ai living,
as tbcy toa aien are, macle in suit partit tilar 'SvNtem-', of cii aîa

clinery, ta thie ecluiision of ailiers. NIc. 1-cascr. hy htut! eri
ecc in the ligiiang anti a-aiway fidt 1, shotilt ic %virlI qîtaitacd in

ensuce the inieacstso ohiiscliciits, teht, te mtcs.atac.le
nunîcrous.

The elecinir fan is being ivet as, the centralh femmtîe iii ngaine
of chance. Thme nîntits operînh is ta îî;sie a îîcaîiber oui c-ada
blacie of the ian, dico cause cIl fanin ret ai..e siiiwly, anîd tslitie
it is revohving .. vagc .. vich ninetc .vili bc -tt tue huitain whiie
the fan caimles taua stop.
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THE INJECTOR.*

\VilkN we take into considciatioii t va5t titiiniber of injectors
tliat arc in usc for fccdlingi stcain boilts, il scins soîîicwiat
str.înge thai tic principles wlieli govet n ttieir action are not
more geneîally tincterstood. l'robably ilierc lias noe otlier applu-
ancc beco placcd ii tie îaîîds of tic engiflcer for operation, of
tlio principles of ntîiclî lic lias k-nown Icss, and yet lias been able
ta work so sllcccssfull)..
.! sprakiîîg of ilie principles wliiclî goverti tlîc action oflise

injcîor, 1 %visl il to be ctistinctly understîuod( that 1 do not alide
te tti pages of complex formula and suatur, to bc fiîîmd in every
scientilic wotk on lie subjvct, antd whiclî are leu fair aîdvanced
for sites) of liimited clucatiao toi tndet stand ; but %vital 1 allude to
as lise princitiles of thc injector is the collusion, everyctay prin.
ciple iliovd, anid which cao lie Tradity. undersiond by an>
lilgineer wIlo can tencd, aînd is cndtbv.ed %îith ordina,-y iiitclli-

gcncc.
\Vc caos Weil afford ta Icave the forintilts for Uic ,uîolit)rt;onirig

of hec jets tif tic injecter t liée scieiiîist atid the makcrs ofisenît
but wliat wc %vaut is te ktiowv sufricieîit of the prioci;ile ofaise
instrumnîct to cnaflc uis le kep il opcrating tucccssfully, and in
Case of a fatirt, tu bc aible 0 delect the cause ihlereot. hl is
wilh îîcsc tlîrngs ihai tlîis paper is catcîilated in dral.

The injecter, We are told, %vas inivclttd b>' Gifflrît o%-er tlîirty
ycars ago. 1 hiave livaid it s tid, or 1 thave react i somcwlîere,
that lie original invcuîbor iras exlpcriiiientitig iwitl sorte appas-
alis on a stcasîî boilt, wlmeil lic round lu his surprise that il was
possible Io ioject waicr int a boiter by uuilizini tic ste.im prtes-
sre of tise saute boiter. TI'lis Scenutingi tr radxtcat1 rcsult wabî

very much svondered at, and wxc cars vasily ilineaine itiat ai wvouid
be lookcît upon b>' many as ati oser iiiipossibilty.

-sfe1 O.-.

FI(;. a.

Refcrn-ng ta diagrain No. t, toi a person tiaving no knnwteIdgc
of tlie sublect, il does certaiîîty look untikely uhat %%-tlir cautd bc
forced mbi a boiter by tise very steai gencrattd 'sithin il, and
ibis tue (aus is often tise case) in tlie boîtoni of the boiter, wtiere
the pressure i5 grcaitst, in cansequence of the heiglit of .w.uîer
in Ille boiter.

Diagrani i reeresents a section of tht injecter, and boîberalso,
fronît whicu the injector takes its ste-tin go aperate ut irn feedint;
watei ino tise bottoni oi said boiter. A, represenus the doine or
stemmii sprice frontî wtiich is carried a steain pipe B, which us con-
riectd ta a couie C, wiiuct is connectcd to a tank fuit of trater
D. Thie donte C is connected to anoîlier pipe or cone L, iiotigh
which ttîe water is driven ingo tie boiter.

Att the valves and cocks are tcf t oui in the sketch,, as they are
not nccessary for iliust.tion.

To a person unacquainted viti stennm engineering, the idea of
thisarraîgemeitit of tubes forcing wvater iîîto the sanie boiter front
srhictî it is supplied by- pi essore t0 opcraue it, nuight tank absurd
or itîupossibte, but go us, as opecratiî'e enîtinrers, il is quite leasi-
bhe ; un fict wve sec. ut in siccessfut operatii every day.

W'e milt 0w find out wtuat ssould be tise rehocity of steani issu-
ing, iront anl opcniong o! one square inch. If %ic ptessure in the
boiter be fire atmospheres, olr 75 iDs. per square i, and tue
temsperature of steant at this Pressure bc 307 F., tlle wveigltî Of
12 ciîbic incItes af bicani %vilt bc~ *co 149 pounds.

As the steai lias ta tlowv out againsi the atmnosplîcre, the
effectuive piressutre, ta iîticli the flow %voitd be duc under abos'e
condition,, would be 75 tbs. - 15 lbs. =Oo tbs. per sq. inch. If
,w take a pipe wvitli i sq. inîch area, and wce necd ta plut in that
pipe 6o, lbs. of stent (i.e., 6o tbs. wcight of steant>. howv long
niust the pipe be?

To find the nccessary tengîhi of pipe svc tiave ooly ta dis-sUe
the total sreiglit, or 6o lbs., b>' itie wetght of s z cub. un. ofistcaun,
uînder a pressaie nf 6o tbs. per sci. inch, wliîch uS *o '0149 lbs.

60
This wvitt give os - - 52,z 18 feet.

.001149

If we slow take the fonîtula gis cl by 1) .LClarke for deger-
snininy the s'elocity oi ste.iuîs umowving froin orifices ino the
atiii2spliec, riz.:

V -3.59î .
%"'liere V s'vetncity in (cet lier second.

h -The height or leulilu of au cotaun of steani ai the
gis'en pressure ansd ai uniforni derîsit>',

l 'as-cr "tad iore the %th Arnwat Cun%=uirn of the C. A. &. r.

*lThei wce ha.Ve 52.219) (228.4 fcct
4

42) 122
84

448)3819
3584

4564).22500
18230

.4344
*T'lic 228.4

3.59

205563
11420
6852

8i9.956 =velacity in feet licr second, wtîiclî
stealiai 0t0 Ibs. wviIl floîw into Ille
atiosplicre at constant dcnsity.

D>r. Kinnear Clark tells us tuai lice lowcst inîitial pîressure for
wtîichtî Ui prccdiog formiit- for dettriini Ille velacity, Cali bc
safelv tised is 25*37 lbs. lier sq. inclh. Trhis formnula Lias been
boitie out, sic aie told b> tlîc experinients of Mr. Brawnlce.

TIherc is a point rcgaiding lise tlov of steatît tlirougt otifices,
wliicti 1 have only becaiîe acqta.inictd svitlî iîîyself, sioce study-
ing Ille ilimter ap for thîls palier, anid 1 thoouglit il wvetl %ordsy or
mention. 11 is duis Th''li flow of sicain of a liliier pressure ino
a !spa.ce of.a lowcr pressure, sucti as lise aiostîliere, increases
absltse dlifférence of pressure is increased until t ouiside pres-
suire is reduccd go 5S lier cent. af ise absolute pressure iii the
boiter.

Thie flow of steai is neithier increascd nor diiishcd by Ire-
ducing tlie outside pressure betosi 58 per cent. of tlîe inside
pressure, even thougli tise otulside pressure be reduced to a
vaculomi.

TIhiis tact %vas a tuiost surprisiog ttiing when mîade kriown go
Ile a short tiune ago, and 1 hav'e no doubi but thai il wvill bc the
saisie ta saute afin i>Itearers in glus tooni.

Butt go returo ta iii> sobject. Wc find iliat steani au 65 Ibs.
pressaie c silt flow loto the tntsosphiere wilîi a velocity of 819-9
feet lier second, but tibis is the s'clocity o"f eflux atl constant den-
sity, andt 1). 11. Clarke tells uis that the actu':? velocity of eflux

exane il 75 tbs. <astt~is equal ta 1,446 feet pser second.
rhîerciore the velucity of steaitssuinx froin an on hce of i sq.
UCliI In a1 boiter C:Irryiîg a Ip:esstle af 75 lbs. per sq. inch will be
-1.446 fret per second.
%Vc wvilt îîow assume dit we thave an mzilice of 1 sq. inch in

the bottoîn of a steain boiter, the pressure inside the boiter being
the saine as before, and wve require to kow lie selocity srittî
whiclî water wvill issue froms the orifice, uncler precisely the saine
conditions as in Ilte case of steani.

0f course there wvill bc a sliglit increase of pressure in tise
boîtaon of tte boiter, due inothe hiciglit of the wvaicr bine in boiter,
but as i is striat, wVe iuuay tease ît ont of Il qîuestini.

Usiuîg tise saisie niiettind as wve did for thie steam (%vitli the
exception of tie weighut of t2 cubic loches of steatm) wve hiave
naint use the %veight of 12 cuibic inchies of water, os -4 anid
tise formulta s'iIl now be

V =S %'hî-92-S feet per sei.ond.
Whierc V =The vetocity of stater in ct per second.

Il= 136 fcci, or lie liciglit of a coltinn of wvater equal to
a pressure of tour attinospheres,

TMien sîc tiave- feet
136 (1 s-6 x 8 =9c2'8 feet lier second

21)36
, 1

226) 1 50
1356

144
We noir have it that steain, under a pressure of four atnios.

phecs, %vilt issue froin an orifice o! i square inch area at the
rate of 1,446 feet per second, wshite the water under the saisie
conditions will onîy issue ai the rate of 92-S feet pier second;
titis itteans that sic.în wilt issue froin an orifice srith a s'elociti'
st'<teens times greater than watcr. Notwiths:aîiding the 8reater
velociuy of stcant over waîer, as shovn, the latter cosild net be
forced int a boiter against (its own) pressure; hecause the
ionientuni of UIc mer streanis are equal, because they are bath

due Io the satine hend or Pressure.
The miomeotunt is the product of the mass x, the retocity

sîith sshich it mores, and is expressed in fornîtila thus:
w
%=-momneztuni.
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%Vliere- -dte igiit W divided by tlie acceleration 0f glav-

iy 9, wvilic is Matai ta 32.2 fet e r Scecond (mmetmm
'l'iîe .îccuierîmion of grav'mmv is tuie force (qrselin fect per
scondi), wimich dte cartm exerts over fallhng bodies, ait cxcess of
tithe ight Of tile 1411imn9 bodY itseif ;mmmd îs - 32 icct Per second.

A gim'cn force immparts velucities to two bodies, immersely pîro.
portiomai Io dt mass, or thecir respective lheam'imess or demmsity.

But by insertimg the injecter, b)tcîcsn dte fatces, ivc mcrease
time niomiientumi of Cte ~î a nd, m by condcensing il wvitli thc
ivater, ils melocity is inparteci to Cime water, and i t strai o>1
imater and steami ceînbinied, is as it wverc, forced in d te boiler.

A longiîtudinal section viewv utan inijecter is shown in diagrmii

Fia.- 4.

A is dime steami comie, ilirotigli whiich the steani îs adinitîcti
from dte beiler, andiletIil be disîinctiy înderstotîd ilmat. tis comme
A reptesents time pommet tif ime injecter. l'le steami, ai isbuing
froni timis corte at a Ihg'l m'ciocit)y (.as we demionstr liedi before) is
concnseci by tue watcr liotving ilîrougli C, andi ils veloclit' is
inîparîed ta dt water in dime conte I. 'l'ie coiibineci streamîs of
water andi steain are mimen forceti allie dte receîm'îng carte 1),
where dtim force of waier issuing front ite brier is ciet andi over-
crimne.

The sectienal areais of the coites A andi D arc ini proportion le
etch Other als :!'0106 is te 0.7S54 (aI their rcsmer'tive sniaiicsî dii-
amîelers.)

Whimn ie waler conmtes in contact witi ite steain -aI the outiet
of cone A, i is propelie i ant: by ilime concentraîcd steani, anti
the wvater (wliiclî as you aith knowv k neariy incompressible) is
projcîed into mime deliverv conte D, anti timence int andi through
lime feeti chmeck v'alve and inte the bottier, by dte immpisive force
et dic stcam, due te its great vehocity atid eiasticity. To suîn
up the principie ef uic injecter in a short way . it s an immstrmm-
mtent wliicm <b>' ie îroper proportioning et ilsiets) takes atvan-
inýe et the superiot v'elociy %vith whicli ste.4tu issues frein a
bomier, as cotnpared %villa watcî. andi is capable et prochicing a
conibincti jet of stcani and wvater, flowming througi an orifice or
jet -ai a greaier velocity ihat i wiich an Opposing Sircaîn er

mater can flow froint ie sainie boiter wvhich supplies the steani t0
operate it. Ail injectors (and tlmcir naines are legion) %vor], on this
saie principie. 'rhe oniy- diffèemce, se far as 1 knom, being
that sane are wa.ttcr-lifting andi samie non-lifting, and sanie are
both liftinj; andi forcing combineti.

F i r. -i.

In diagrain 3 wc have a sketch et a liting jet. Sîcam cniters
the pipe at E andi issues ai lime nouice A, and forces lime air eut
of chamnher 13m limte almospiiere ; the air in sîmctien pipe 1) un-i
mediateiy comnmences me cxpanti ilself imite cimanîber rmond A,
and Ibis action goes on until there is a partial vacumum in 1.), anti
the waler mrises te A by the pressure of the atimîosphc cacting on
its surface, anti ai A the steain is condenscd, anthie action
makes place %which bas been betere explaineti. For an injecter
te lift ils fecti valcr, il becenies necessary for sice opening B t0
hav'e consiucrable miort area than A, as. if il %vert nol, il mmeîmic
bc inmpossible me produce a vacuum in D.

Figure 2 rcprcsents a nen-lifting jet, andti il]i be observeci
that the arca of the outiet ot culne B 'ts somcewhma-t sialier Chan
the stcaim cante A, anti if steani bc turneti on ai C, anti issues I
A, il %%-i emxp.mnc and mli ie carne 13, causingi a pessure te bacl,
up mbt suctmen pipe C. Soa that wvith injecters ofthis type ut is

zccessa'Iy for ilue fend %waîer te be terced into the injecter cnder
a hcatd, cither by gravitation or front the ivattem-mmorks nins.

'iWe mviii niom" bm iciy look into a tcîv orf it cause. ot facmtre ot
inijectors to wvoik.

I fijctors ofremi tii miv off %mimen tdie temipc!r;îttre ot ivates- Slap
Fici ita tii cmi exceedîs i30 t 0 150 ; anîd il" s lu s îm thle
aci, mimat mîcaîl tlese" comdiîîonms il i c imres stici a large

quantity~ of ivater to condense andt î.oneemimrale the %teillai i-
su img (roi mmzzic A, t h- tI lme veiocjt y tii p.riedti 1 thle wvaler
is 'lot stifficient t0 <ivcromne lime opploite ilmmi' troni the htiiler,

andi, comiseqiieiiti>, (lime imjectur kicks.

Soicmtimîmes injectors wvork aioiig sîilmooîiiiy for Imoimi, day..,
m iints, amnd ecil yearb, aui ieu :îi at once relîibe Co do
imeir dîiîy.

*rimis iay bc dite taont0 of scverîI causes.
1 have no dombt ihiat %aomie oi ii,,c lîreselît hmave feti bîmlcis

%villa imjectors mhich tonk thler fécti%%.lier troint . alîvi or lil-
and i m'en yoti hav'e starîcti it, amni it liaîs %nrked for i icîî'
minultes, amni tdiemu th rot'mî off, or ku. ked(, as vme cell i i, andmu ynîi
fi yoîir %valet- in ('ced tamt, is taot ; but >-ait tay the iiijecîor
started imn wîork at first, imîci %%-ii> nom conîtinume tu o bu s? Smmmmpiy
because time inijecter itseif mmay hmave beco (liite cool wlmem mî
mia.. st.îrted anai therefore i as i c i condeinsing dtim sîcain
frein nozzie A, but as it becamie limatec dîm;l , andmu ie eci
wvaler itseit %vas tonibot 10 cool lie steain, dic imjector kickeu:i,
andi keeps on k'irkî,ng unl you retioce Ille teiperalore eof('ced
wvater. A~gain, lime edt %water iii the tank ima>' îot hmave been il 1
of lime saute bemipierattre ani as lime sîmctiom pipe reatciiet <mvii
near dte boattant, il mvomkei ;ail ri-lî mmiii ommecc ot
the waler of a iiglicr teinplerattmre wbicm ias mir ie toi) of tank
wvhen it starîcti, anti it kicks again. 'rite imnjecter wiil always
tiirowv off ien tilt volume of sitamn fcclmm»i il is îlot en>ugh te
give it1 req tired vciocity mo Overcomnle ie opposimg stie.î or tlome
freont lime bOdier. Fiera ton, wve mima' bc imîcliimeu ta sa', mvei, but
dte steaîm worketi the injecter ivimemi il was statrtecl, atuil tim:t ima>'
bave been so ; but me mummst reiemimer imat ie %atcr mimtaile
in «jector lias forcetil autolime boiler lias been, comiipamatmvely spcatk.
ing, coiti, andi its lias li ecd time vtiocaty of steami front thme
cone A, andti te v'olumei of imaier enmierig timrouiii fetil piple ias
reilia;nied const.ýn! as imiti lime mijtrtor %vas startedî, amdi te
necessary specti is iliert'forc nul inmiarlccl tae aimaer wmim tlt
restmit tîmat injector îlmromvs off.

TMien in adition to dte abnvc causes of famli ies timere art oti.-
limmers, %veii knowiî to ait emîgineers. m'îz., ieaky surtiomi pmipe, no
meater mn tank, cend of the smîmîmy cimoket up, forcîgti mmî.ttcr mmlimdi

jets ot injector, tant section pipe , etc., etc , anmd 1 have tven
knovn a chmeck valve put omi a pape wvrong emdîi ,î tireveiil an in-
jector front working. 1 have ;îiso 1*imoivn lie jets in bm'coie
coateti witm a deposit to sucli ;ai extent as t0 citer tuet propmortion
of arca se thaî thcy ivoti flot work.

There are scores, ycs thumusamîts ofengitîcer-s wimo tise ;îjctors
ci one of dte mîîaiîy kintis ;andt whlo, ira the event of ils flumm to
wvork. wiii take ut down. dleat it, anti reinovc lit caumse of
trouble, and pîmî il togctlmer agaiti andi n.mke il wvork sticcessftîily,
anti yei nemer once iimk of tryimîg t0 cnriuit mauto aile pimnemis
meliiii govern ils action, andî >*et il scmmîs lu it mmmc ;li :m eigime

%%mlie is ofa :ml nqtiiring turc (if inti (anmd ivimo refuses to î;mk a
illing for grammîed, simimpiy becatîse ilucre i. aîbondntiam evitiemct
Ihat it is se, but %vie enquires 1110 lime rerisom of iiizms, andc
posîs iiscifa.s ftiliv a,; lie cati on lime jîrimicîiies ofi stcai eigi-
necring) mntis!. evemiuaiiy finit liitîseli ini ictîc'r ciccuimimsaices
Ihan the man le ..vimain it ks quitc smfcicnt ta) knimm limai a iimg
is se, because fp- secs il is So, anti %vite is cluite saîti>f'med witimut
cnqmiring thme reason wlmy.

It is tmuderstood Chmat dt Victoria sireti lzailway Cuînlany
bans madei satisfartury financiai raieiiiî and itiiitt :mm mssime
of firsi miorti age bonîds rivi be tam'mm b> caumtaisms %vite hmave
examrincd io b t value of lime franclivâe anti .sstiN of ic coin-
p:mny. The neme ioan miii bced ini pa>' off exmsimg Obligaîtiomns
andi to place tic raiiway mn frst-ciass condition. -Vîr torm;t, il. C.,
*finics.

In placing a gauge on limiers. mi simouli, bc sO noimicctcti
-as îo make steami front .î î*Ari wimî1cim mviii 4 aS frec fimmi dimtr.
tienîs of pîressure as possible, liaat i, ammay f'ront thme mîtlcîe of
ie engine, andi a siphomn siiulit neyer île ciiimiteti. Il as aisi)

nccssary iliat it gamige >1iiaii fot h lic i.e d ai or mu-ar Ile
lommer level ot a ttimncîling papec %vliî lia..1 a drop of ail> ex-
Icîmi, wmiclm mviii creame ;ami cxccss of iîiessmire on dte duai by dic
%veigit of mealel in thme craoitîn. lis a immiier> of lboiicrs- imere
simoîmic bc -a gauge on caci bomter and mini one galîge for dtim
'choIe.
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Engir.eer's lI.mil. Wmaîermsorks. lressilemt. jus. WaalIser: Secrtary. A. Scoat.

WIAaRTON BRmANClt NO. 13. -- >rsidett. \'aim Ciaudock . Rec. Secte.
tarv. 1-il. l>UI)ttmamît.

I'CTtimOsO I.It I ltfNiî No 24-N si and mm 4i1l 'aaemnm..y
ceAci mondtati. S. flotter. 1'residc-nt :C. Rommsoss. Vmc'e.President; Wa.

;hmri). m.ngincer stemnl hautir>. Charloitte Street. Secretar>'.

ONTSARIO ASSOL lA 1 ION Oh* SI AI IONAIZVEG iES

IlOAki> OiFEXSISI
h'm'esitlemt.t A. H. EiCcNs. . 139 Bormders si.. 3orno

''ct,. l>nsîlent. R.*Dtm, i. suitS, 1 I,.icnc I ight C~o , HIammiltonu.
Rtgmîtr.ar. A. MI \'a'a KENN. - 28o hie.rkeIcy si.. Toronto.
'Insurer. R. tAKm. 28 Napiler si.. Iliatiittoni.

Saelictor. J. A. StAtcct.Toronto.
ToRON to-A. E. Euikimi'. A. NI. 'a'a'ckenms. E J. li

t iltps. P. Domaldson.
IlASmt.TN-i. Stît.R. Nuiste., R. I>ickmn!>on.

1'i.iOctoiio-Sflotter, cars: enîetat Ltectrte Co.
IIRANTilîlst-A. Amics. cate l>.tteîaon & Sons.

Kîse;mroXj. Ienlîn ((hsemm Emmmncer lenctentiary). J. Çamtmpbell.
1-I)NO-1. Ntîtchell.

Informamtion reganiîtîg exrsmisnatons avili lie fîmrnshm-l on application ta
am>' tsieniber of tlme loah.

IN arder ta place befcr aur lcaders aIs cariy as possible a1
complets: repart of tie proceclisigs of tise fatîrtit Convention af
flic Canailian E-lectrical Associatian, it las be.cn neccessarv ta
cennsitleraibly cîsiarge tlle sire o1ftile prcsenî sautinber of tise El.Ec.

3*I.NFVs. \\'fille rcgrettmng fitia wce arc cornpelled to
grcatly consdense oroiiiit entircly inan> tîsatters mîlimei we should
have hikc in mention in detai, m.seare ofaopinions tisai considering
thc varîety andl impaortance of tic stîbjecis discussed at tic M'%on-
treal Convention, ive coîtui flot psrcsent ta <sur re;îders niatter of
msore itnsediate intetcst than thse report wvhich ive publiblh. It
necîl scarceiy bc saîd tlint tise Convention seas tlic miobt stîccessîtti
one thtat tise Absociation lbas ever lmeld. A pet-ubai of tise re-
part of tie procedmngs slsows tis ta bc tic case. There
tsere a larizer nussber af paliers tend than at an'y previonus Con-
ventions. Thse stibjecîs treated wvere ail of an interesting char-
acter, and is evcry case wvere tnast ably hiasdicd . MWiat is af
quite as tssuci Imsportansce is tise fact tisai tise Papers "'ere mort
tiiorouehiy discusseui tisan those asi aîsy farnmer Con, ention.
There is stili rootîs for iiproveisseisi, tioms'cver, inii his particular.
WC exîseci ta usitess grenier ircdots of discusssian aI future
mecetings, arising partiy oîsî of Isle better ac3 Iaintance of tise

iinensber witit cacs oalier. The preseisce ait flc Convention af
tIse P'resident af tise National Electric Liglst Association of tile
Uniteil States, and of Mr. L-ockwoùi, -advisaîy electrician af tise
Bell Tcecplione Ca. 1 aîlîled greatly to tie interest of thse proceed-
mmgs, ansd il is iiojed sisalt ilese gentlemsen svill be seen and lisarîl
ai future nseetings. Anoilser intcresîinyg featîste was tise ex-
cellcs t paper by Ntr. Sperry, af Cleveland. Il uîsfortunaîely
happenied that Nlr. Sperty did tis reacs Nioitreal tîntîl the close
of fie second day's procecings, and tise apîsaratîts wisich lie
neetid ta i litistrate bis palier did not arrive untîl an iscur before
thse tilsie se t for thse adjaurniseist of tic Convention. This delav
svas a limiater ofi tîucis regret toi thse afficers and isemters ai tic
Associaions. Thse local Coinimsiteeslse NIontreal ieibers ai tlie
Association, and severai ai the local eiecîric cînspatsies, wisose
naines anpear in tIse report, exerted tietisselveb ta tue utnsost ta
inale the visit ai tise Outisiders as essjo> able as posssble, asnd
tisey entirmly succecdci. Tise officers elccteri for tihe ensing
)-ear are suds as ive believe amuIl promnit in Cicr>' ttay possible
tIse sgronh ustd inîkience ai thse Asscation, wite tise selertion
of Ottaw%;t as flic place ai tie sext Convention is certain ta con-
tribute ta tIse saisse endl. The Association is inucbtedl ta Nîr. J.
J. \Vriglit, thse retiring presidctit, for thse valîsahie service lie
resdcred ais its behali îiiring tise ilirce years lie he!tl tinat msi-

portant position. His successar, '.\r. i>unstan, is knovn uo bc a
gentlemsan ofigood ececcutiveability. avliso s vi'e'picsiilent aiciavs
manilesteci the uleepest inieresi in tise welire oi thse ogsî in
and under whose direction il bids fair ta continue t10 prasper.

Ocioliet, 1294
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GABLE CONSTRUCTION AND GABLE FAULTS.

The numbier of cires i usetct vite tic Iciinc malle ils a.IIctancv
maf% %.et)' silmli lis comm 1ard n ill Ille nuibler of wires or circmmtq m il.,
loî.mny, or ce ns5 cul"îpareti nm sthe iiiiiilîer ils mise -. fier (lie adlnîmîjo
of the telepîltbiie eommmnm!ieremaltly. il fnlltw., tierefore, t lit few %%ires
look any mine route or coni ergetl (l onti eiaI or enrtral oflicc, and it w.1%
nmi easy initter tu rositlhse uines, .cdi imported Il)- its oit n iistilator,
nd steri incite% fronti .1i1) oliez Condîîctur, wishle ni the centrai station
il mn, only ccsr tib priovimic n suitaiîk roof future Or Culmola. NVImer
th liss %%uicwres iiglit teriniale. Tire connehloni Iietwvemti the Unes anmd
tlle np.rt.coulîl casily, lie niade 1», meitnus of insulaemî ires btulîpot.
Cd lmy denàts. The larger nuiiiitu.r of circuits miade sieces.,iry lîy tire
itîcre.isigi nuiber of teleliinnes ils muse quickly renmilrd sucli n1 ileiod
iflcoiiseflieft, auI soon itimliosçilbie. [si rie days of euîîmarativel)y short

lunes, cellsîane front onie aiothier, iil no inierfering eieeuîcit liglit

F in'. 1.

or power rutrcîtis, miths fé. or no coiiplainîs of cross.talk, Ilte life o! a
cciitrr' office maniger itiglit have hîCen regarded a conimaintmuy peace.
fuI one. The î'arth ivas lus.

The incease iii the mnîiber of circuits go be atcconiiiîxltecd, anthli
nececssnry- grouijing o!ail tit %vires in a route into caliles, iii order Io
cconoiîize silice ns thc circuits ncnrcd tice office, lîroglt pîcmiiiar classes
of troubles, or nulde oli onies nuiorc noticeable. itriclly iiicnhioneci,
thtse annoyances %vcre dite, first. to cimrrnrts induccd froiti forigm %tires
into tlt tele:plione Unes, wiîici beine calemi with ttirs, woitîr mîort:
or icss <lisur b tliciîî ; seconîd, tule interference imetut-een ne cicphiinc
circuit andi anoti:, givin4 risc to cross-tti, anti tlird, to a mîitiliiig
of the conversation (luc to tic retattlation of the tueîîiiunic ctirment. To
these nîust bc de aIl trotubles causcd 1 I) l.ius or fauits occurring iii the
tables or joints.

A large numitier of cables of différent kinds arc noiv in tme, Milite
esmîciaiiv intentid 10 ovec'roinc or jirevent Ilme angnoyances mîetiotrec.

All coîsist of a s1îecified ninîmer of insmntemi %vites lmoind togetmer, (Onu.
ing a corc, whicm is incloscci in a msrajuping or sienili to lîrotect dt: Coit
froin uioisture. One of tue carl>' fornis o! enimie, uiicii sens very liglit
andi flexible, ivas eorniîscdei ofa ci-rc of coiton or ribber inbuiated uvires,
incioscid in a rublier covtrin, vahdius in ttmrn luroîected iy a pairîted,

bmitîct cotton jacket. livrtuearc number of rablcs sucre o! Uie
icad cov-cred typle in whicim tic cote mas draien inîto a Ieatlem pipe, anti
the spaice bttwccn tue dore anti the pipe svas timen rilledl witli insiating
inateriai. In otiier c:ases the icati was fottnted aIbout the cote by pIcs.-
sure ; the iiromcs nînking tic pipe, and cos'criig lme cote nt the sanie

FIGS. 2, 3. 5. 6.

tinse. In one style of cable, Lhc corc wuscoverc:d lîy twe thin icarie tubies
imaving a laycr of tar betwecn tlîcm ; the omiter Icad beinig protccted ly a

w ping of painied tape. Tire lîresence of In on the oiutie wvoid
mdc a iircal, in the leai, whildictîre %vas a chance that thc tam usouid

fuI the iirea, antd lreent the cntrance o! moistore.
Ir bas bcc'n mîtcntioned that circuits in tabiles wcre found to lie mîtore

ssiblc to inductive disturbanccs (hart scxaatcil circuits; andi severai
plans wcrc restred to ssith a view o! overcoîaiing the difliculties. Tiese

contistecl geliermally of % it'dii albout caci iistilaîedi coiUChIior n mi sti.
iin o it, te.d ort coilîiper foilil lici, nan, tui lie coIlîecteîi (ici cari l,à titi

%v it % q bîillici ta-s a biiield lbetu ci cacli %%ire andi 1ts iteigitIX: I>' pro.
viuliig a Ccicut foir Ill lihiducî ciir reits timer tlin i y , lie %%.a)- of tîme
tabîle m ire.. liae îmmî er turs re alsîî îlaceci ami;îiî uIl fumil cou crctd
crmnduieor . tu facilitate (lie Ceiîccimiion thSe foi u Ca l .il% .î.c it a% n t
Cotimiect the foul n! qimmc section oif crible tt> iat <if anomther %%Ivre sIlltccs
n ere mîes.ay t'ile enliles nc imiade n jîli cadiiîtlaelcmîliti

FIm(; 4.

iîsico!a nicalemil tiim o! it <wn, the mlltie foriiiing a1 core, suhidli in
(un wns cUVCeîed wni -. ai ouiter li.tlctt pipbe a% uNuat ; anti stili rither

cabîles uert 1îrovidiic ulili a single large Cettuîe suire lîlacctl in Ulic cetitre
of the core.

%Vith îlmessliitls icStre uns ics interferemîice lictuseemi (lic scvcr.tl
seires, but oit nceount of tic grenttr static caliaeity o! calles sn con.
structeti, tire telciilîoîiC cirments were iîlieîilt amsui comiterm.ntumîs wVCi
rentiereti iniisminet. Titis ws n iost noticenimie it the case o! lonig

caie. îler cabules isere intie lînving mîniy a îsiion tif tii cuînruct.
ors foil eoered anti ai: of timee caliles werc madle for nerini îeork, as

ttiue demmnil (tir tmniiigromnt vork
bmail not tîmem arismI; iii fact, timîtir.
groimni uork uscm.mr.diiîr.
tielil ab îîîmmcil oi artn. omi<f tue

1imicreaicl etist a, uueli as oit accoimt
oif Ilte gicletr amittmnt tif icintdalioti
tuat n otilî li c c%>imineetl . anti il
uns mîmîilrnt mealle tu itîerate tourler.
grotinti tcefliomîe lines of an>' con.
sidemaLie length selten enijîioyimtg
tliecities o! tlte day, andr working
uitl h irotindedî circumit.

'l'iec inerense of tlisti rlb.inzes
lirîuglit abmout 1

>, Ilte 1iresetnce o!
ek.ztric liglît nd 1 ouer circits ses.

oîsyafl'eciei lite tetiiniie service,
anii sreailiel ilmat n retutrn nue

uvoultl have tro lIc ctllo> cd for caris
uine imi <<nier to rqmui tlic:ii. I n tilt
tlle-s imitierto referremi tu, tit coîn-

dutocrb sucre laitd tmp, citin qtrmiglit
or in long sîmirals, suhule ili certaini
formas tic inner eorîduesiis sseie
givcn a tuitin rife direction, andl
those in the outer layers weregiven a
twist mn rie revere dircmirîmi. ]Tîmese
fornms s'. re noti adimtu il for mîmtalmu
circuit wolmk, .1 tis t Ime t tl.îmcs tif a
Circuit ciiull nol icceemuiy lieme nt
relatîtn ii tun tmstitng circutit.
The enlîle uiitaide fomr intînlic
circuit wrirk i%. ne in suhicli the

tt w mires %tNed (tir a liri are
twiàtedl togeiher througltout thein entire lcngth. 'lit insuition
chiefi>' used for caile wires in the hast lma.ý lîerti omiton %sair.teitl
nvith pmaraffine or seith soine otîmer rof tle mîmami inmtatmng comipoinl>
but for undcrgrotimti stk it %%.%s foudttimesitille- iiiiike cailes. laving

nas low n eapacity a, ih mas I>.'.ulile ttî tiam. Air htaving tic lmîwt,
specilic inîducetive cnacum>l, and rîrîcîl papies linminga n ery igli mnsîmiatimn
rcsis.tancc, camm.las'c I)ten lit%ie n wlicli (lie: --mnuctorb -tic ioosýciy
wraipctl uitti Jiapir 30 Z5 te. give rnorc or lest,-tir $Pace about tlt
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<i le î c . i . b lm' îI. l.îî ti Ili v t, 14e r b.> %% btiItlîg intit- in lontg

que i ilit. t Il %% l .î il.î 1î - i - 1sî t us %%'îî til 1.ii lit patttaltl tî

.t liq fti tt Ip e 
1  

. . .1% i,s . t 11 c.s lt. 1i . teel . cittt t II lt.tt.
lot i hits In. titis .1s îîttii. .1 i ri t tilî ut .1 i ' e. ai.l . le)îtiîi . :1(alil 3* J.1r

cilet, at1 luit litte Covti t.*Cti titi the terinattl, air miiitiiscte
pooii l.

iFigurte .1 îctei'î 'iti' oif tit' foîî us o f ctulv tvmtill.iais o tiss u i'..
Ilt .î t iîiîîiîiiate *stîî 'IN pîau' ir te( %%'1s. a %elle " tut fuse a îîtcb, is

îilttl it a tîiiiuliii i. 'Flc tîict.elgts of tilt' t alItt' atte Iiiîiarly

of tige' lutin lui <'. 'lî't i ct c.illitrt lt grindîi ct'ir citt Cari>''
uîîg a.îîg'tît Cutlit, Ill îr11îît, C lit elle-ii tbiîîtsîlt'e C.aIîit'.iuî 1'

tîît'iîctl, autt ail> ctluct t' Iîts e tîil. t lîcie'afit'r ftitil elitetruîg tIlue t'abit.
Sî.rk.a v ,I'ers are

'tic

as fift y.tlirce t iitsaiils 03) tif a îufriaal tt llat îtey ubtlI>'
attig' liie'r eet'îiîutîe' us.07) oif a iicttîfaîtatl li'r mtile.

Act' riliig t titi f~eî~taiie îr undeltigtouînî caiilesî tuie iitiuiatiotu
tsii Itt'i un'îirIt of catile a% lient coittct'il upi suu,( liu fait lioni

lit tLiiitl lisçtt) ni<t~ uIs it tit'hr sig citi'it% lier uirttî l ti ut
n.i1 i itiitglit lîîîlîîîî O S) gela iuiicrifarail. Niltuulici 18 antd 89.

Il. gatinge l ie lit( sies, if itet î s % teal tiset. Tht' iiig ini'
sultiiaiîi tu 1iiî.îî ilui .t1ltsiitel% <"setit.Iai fire gittul .s'ti ,leit il i%

îtiî.îiîiî as lcsîtg <tuv eç %t hr. les r aaiîtl that a catlie lias lîccî carc.
fith mîalle'. Iîauliî'îiI alibi ;îîei

i'.ps'u îtîiact.%taIt' i ce I iit,% liitiseý litoli fire lîiîtit'rgîoîtît anti fui
at'ria tîttk lit itiittiuig tel arisai cailles i, Is iri'csr> t, firin a

mitiî ut it', tsiti v'i. tif ti ltl 1, et' tt i di agîiîaiiy fioulî ille

ItN il'.tîs if il tîis sImi n tg-

lî;.t g els .0 1 n , s iît l 1'uis .

I.,uî1  l ii n'A . '. tIi.i 1ii

cabîl' tt t'it uts cstî

'attin a l i'eî'u %uu'tic
Il'i îl11 li' tt Iu i'i huit ks, 1 a 1c

C.1ii' I. r, us stn t il t
Iniigg rat et t1 .rler lui tiri
1I-l. Il hgit 8 qtî sut S

ontci ifstfiimui tît t, X.ie c a ate.A i rtiaiioe h

Ihn-rii uî I aIK-lit'r iluittentitruutiat tse, acuînciî
t l11ie su i ai " I'lîg uuiîtii 'îiîf i isli re î r it,
Cu1it'niiiittg i ilti abet'ai<. ~'i ui.lîtilttt ut.l'î rt ut
and lle- ciitîfite fs1l8.1, i ie u istu i'i iit it
i' tirî' ctItis 'lm i lti.tti i i uu ct stîi'lii u suytfu

Gr'ovw 8.

;îraci 10ic fauiîy. 1Referring Io grouP 7, fault A wason nalsinritil
i)y> a %sglit cul, andti itaftcr%%tt opcîted oeil ina ianilling the. Calic.
luit Il tu'.vs catîseti iîY a1 atil rcsiing againt, anç sas.îng itrathesiic.
F'atiis C' anti 1) aire sampltes of -. lisait troley'hrr C occiurring tendie
tînt' of thv iron calile cIiIts. lit saitttIc E dte iule, %siotwn wverte C.1til
h>' iînt.'iîiî'ii' spuir-, Stici failis rarIv tectur. amît1 ihis 1 i. llte scetîtîi
tif thle .inîl t liai i have s''î

Tut' fauiîs oîf grouut S tuIler fri itui ttsc 1 trs'itisy s i î'i iiît titi'>

.%IVt duc ciiti t, tia%%s andi f.%itltN aît ite uuîantifactuc oif ltse icaticît

t ctitiel, 180)4

.1l' ieu ovit hciblîtes-

iiitittiil ruit il (..aile

t lic tîgi îîi t tiie.î't

aititi lier. 'l'î ilic 1lasi

ihIîîîgi tite tititt, us

t'ai le lu. .iilis ofi
t a) h. là)Iattîl t .atit

liet itttgrîtiii ii-i tk

ali t.'itticît îloeticer ilmil,
tiîiot tuit cat lis' ensi>

lîaiîsl L i and ritai

tlit.'tL alt' sjilit'. ili

nealCtsi as imaile li

i aps'r ii'iiiliedl, îtlîrf
gititimît V ah'a , -irt'

si inii i I;lttt' 5 andt
6. itgtire 'lti ii

Iitic jiariaily mîalle,
andui'guirt' 6 I lie Colle-.
letvtl Iilicç:. Tue:

a urt" at' barrit (ti a

ovier une oif tse a ires.

Tiite %%irc.N art' listes
s1îtictd -,Iii as1 Io foiirn a

lonig t a ui , aîi a itici thle palie'r tmite i <Iran nI)t'tr isi jint. ''ie
Jit are îîuî ttlir'l ;%fier ait tif tuie aireN arV ctiisrit'ceil te art'
iu ttîiliogt'tlier %%lits taîkrf antI t uitlii te ir'ut't Itl' îImper luc [tie roit>
slilbiiuig, aiti e l ui Iming ibtirafltlte1 t. t t' erItle' îitce tîtît a ait

itîttîsi rirc us es itiieii. *riîs s, îitat îi ih> rite aiseuice of liiiie. A
it'atleii .sctiet', ;îti ti ia"'ti oas: ci v osetf the calile cuiels, i, IICte
tltitu tiser tdi it te andt the eiiis tif tIlie %Iecvt are wvijt' tii the
caliIle it'ai.

aV %iii îîî'ym cttn'iilcr dt f-aitits, a hicli catisi.' the îtî titmxnotn tcI:, a
it itay ibc gcselv.Ily sl.tt'tlilsai stiic furi ii i njiry tii tite calîle Iiat
gives lise I liseI y -. il oaf ilti.i. In tlle oltler a tîrk the s ileti jotints
a ere: tîali by utiliiîiiieis anid as, tii a rk 'iab doutîe tnittlie jsi or iuj
lise iiiiliii if a iyrctclg, il ,olli.ltlt'liae itt i i lit tu (est ini iii ise



Ocîtiiert~q4CANDIANs r6hECTRICAL NEWS

citsentsig. 't crarks l n i l' anid i* arc'evdt s tf pctitr tir
îl.liiagvtl esimit riai. twsii lie Ic.1il tai-%> h- v xtî o luit. I n i' tiie
(juin wisch satlloc l iid I sm etc taketî, a1 se.11îî ti. %t, itl long flit- cii
tire lc Ot. i )dmtarit> et ca.nItmt lit ittesctt*d. tl s.I)Ivitlllt. it %%Ill

open a tit a,. s liîu ,at t a, i. iti lîkel> t it la) . if tilt table luicîmîics
i visto:4 %%alis te litiig pliet i.

\'lten flic troffe> wy.cmiia, mriii et %%.t suasiumtt titat suiliet'ifi
tilie limiter haîmgsiig c.îiiic a cie d.îgin sie.r to thei. troliley gim.ri -%aloi
suîtpport ti virg:% sîdiit ilte i.it ier 'i ie i.teititi tt fleurj andt. .iltist

twritati ftlie c'alles. ( 4ml îiîu ro'1îî e'ett'.1 itititilut' i i lqiiî m is ttu os
currtd irn a sNugi: st retch i o alute. Allit tit i hmn okilte julsitte
recenti>*) tii ait tiiiicrgousmii table su hti lI.is, ioi cvcr. braml niîîtcher
ktt'i Itn tatmttciitiitî ait
it. A\ lrokei %t, e
crus'Not onei ofi uIl avrtal

flhc t roiiy \% mre, ;%aloi a
hi'l wvab iirrit on tlilc
lead il flic pioint il (-uha.
tact. 'l'li caule %Mie.
vvvre ali iitjircîi -t tlits

poait, liit ile tetrent
i .%l iteir fict Irai gel

andt fillal> te) cairti boml

omne oif flic iiiaiihiîie,
Ilate it i I llttte letail

liairs ai %v ires. Tii %volt
li.'iie tai lie gîmarîleoi
agaîisbt iiy 1irîvîidimg miii

terminal liisc catit
jtiitt juil il til liitiert.
grindîî rablt. 'ili: lial

tîtenlie Cîtimi ial miittli
flienc tiiictttîsN shatle
fîite coicl tii ritil lac

*uiiît avircs, frot liîi tii

llit autintt tif %entiler-
gioint a uil iii Milîîîircat

istlreni siili, anti
the b as lacena ni> îlr.
sirtictiosi catiscit iy thT'-
tralysis. Tiiere ii, lat
ever, ctîiteriile dliTter'

ence of itentiai iiiei
tlic cales anti flic carlh i.
ail dillerent Ikiitîts, tai

wtt i pole tsieit t il.e

iCnoiigl lias hecnto s
ta lîrcve tuai tables are
sîilic'entiy liable tii fititsb
.%tilt injuries %% il lti ifloust
(tue solet>' tu carcel,s. %V'rila tîVerlal tolisi tititimu mmort tir le,-, cil

flic itioineti fault s %i ii still cotîinuie iii occmi, anti a ith initier-
grouitt cailles tilt troiuillets, lioligh r'eaer iii kind, aire ati itsctiîc'

rie T> imic'c these, ýIbîtti isicatîs avili have ta tbc alaclue t caol

THE APPLICATION 0F ELECTRICITY FOR MEDICAL AND
KINDRED PURPOSES FROM L!GHT AND

POWER CIRCUITS.

\Ili t5 IIImFI;T AI Dm..i5 i..ii.i i Tl Il LANAIîIl.%% L..sTIL AI.
Asso*i Ai ItiN.

Wicr the itunileibot on tlic shape fai lettre frtte aser siorily :cîetary
fell timitn nie îlemîandsng apaper. t ss.is ai tossas tc at mi tincl oeil impon.
1 liait lit-.rci sc0 miany ,litle l-ppa s as.rius siiljets atreamly re.tul hilare
fier Associtin. tuai mn st.irtitng -%rouletI for -Jiasitites green. 1 iboiiîjltil
ibat tic above: sîtli)rci migit he u1 inicresita soste-tf $liii lor i et%,ct"ircm
insrucition. ilttu fur is -novetiy.» 1 haie lritieiliist renmarias. - koiu
Lt.li and t>osser Circuits.~ beurtriîarc no duteri niany here c h agimter.

esied an txaiery ssork. so fiacre a mît lic imo barmon, t trestiii. aii nî y drtatmnut
the haiiery nîiliaodua luttle bufocat %hoasing finit tht>' tan be sintae reathiiy
antI isu exps'nsively ssarkeîi fiant tilt cirtcuits Ibefore noientiantît.

1.,-i us take firni tht' ientist. s'ho proa.ly ises i'ticiy ii'asi a!ail.
N'ei lc ius see'.hai tims te las mencarts. 'ac enirrprsiiig îiintIst nonwmtlays
tiinks of standing an amie trg (ishite the iemmpr.îiure is .iiiciii maaîiig initie
shii.el sîarkirg li inot-i.lwit ih tlic other. 1 tory nies iy niomar Samine
hâve 2 ar 3 celts Of Iccli"Iîiaiars and nin a utsoaliî 4 or 6 i-ait -(racker

Ohee. r ' C & C -niomor. The. eari.îue aîoîîîîî. oi~sr f ihe .c-
cuiiaiîos ta have theit rccbrgt. t s flts an rspi'flsit wiiial. anti
of course the t Io volt direct etrenas niicb I)rfcerahile. i. iniiit imn

Mantrecal. tbrre is s-cry faili- af luis tl lie liait. ,and quise a le esi'.tîts tie-
clinei tai haritie a 2so vait aîoiar. esen iliauRli si is af sortit powrr ati prap.
erty 8nsiii.iieýd [l'itre îs arouther me.son aio .ailIt as tuas îbry geîilaratty
mise . i ldai ssviich for startîng -iait i m.sîaîmîtty reî-ersiag. *Fict acinitl-Itar
ouifmi is casiiy regutaitd hv swiichiig noi anc ai mare ceits as rerimuirdt

Wiith i i mn vt ailtiissa rhenostt is put tanmitecluelil circuit. tn txial tasrs
flic aires framt the circuitiarc firsi tetl te) tire liti wiiicb sets as ac pole.
changer hefoc flic cntrent is lei 'niao tht irnîitiîre. Sait ic tu'hrs May
thiîk tliai ibis instant revermse waoultir ie au t, jiut a finisti an tut aoraature.
Att 1 tan sa-y ta ibis. geniienitn. is tiai i kow of. i le il a. ('racker
WVlitlr., ia voat motar shich bas licit remri'imn fibis %%.%y fi the lait ;; or

.4 yea.rs and is suit gaoiiig. I fancy. ittysif. it as I)ecattse filtre us no s'eigbît
to tlt armn.lmiro Wiilî 25a voli%. tiiasetec. t as a thtfftrai nmler. ti hc
titnie whîcli waulti fL.si ai aînd frait flite briisies ami aitenîpi ig thmi% s'oiilî
ccriainiy forigimen an yp1atiemnt oeît oft .îi-tschair. sa) mgt flots c.îse w'has'e
ta use a main, iransiforiter. t.tkmng 250 valis an ane riai <liisrig tilt-
moi nia 8 voats <uscal mn canjimatitan %villa the siarage l.imcry mîgtori) nr at

sat mnolnts, wbeorc tic niotlar is isounul for saine. the itor ira-nsioraîî'r ta for
put on abracket neat wlirc passer wsrcs enter. Mlosi ai us sîiiaii.îve sai

)i

mn a ci'imssthm ami l ii'it i'îî-ttV Ilti ii. iietii ie l eî i ii loî'itîi t ic.iii
ite îîoîeîîî tif iti' liv %slieî'h ta ccri s hit iltler' titi- tlqcîttti otî 1 ,itiiit

1 hei utlr 'itIs sî 1 fti'it i n stlt.liitN tmi.îks a îîîsiî. liait t miîîî titi dii

.1 giiti m1.11Yits t'i l atim .îmî rami' lui tir i eto u i t jeîîtî iui ltit' tirtti

.%ait! mmmii 1 xii p c'i (ic i laîiîî t i s .1ti àm kilt,%% i li i. at l t' 'I it e, -I aitt
K-îte s . it 'es iin suit lit' citisi-i liei ;ucntrir retit8irt i li (titi el.e WhI5iii

Sîimuti i lî. i' iii iti'Pi r n tiî 1 tit luittii Il i. )-. mi ttî Ile iii i. it c

.1~~ci lits sil.t Isii.r mol titiMth 1-iiir4
M I iii-.lxvt f1Kuq-ýit.g-r l, te otoln .r l ita î i i Ittitist %'ferai. mii

%iii uts mlu site ciligirt

gîls tas 1m1tî 1 . imm eitl

mmsî 1im, sit koti% uIt ui no
mrtim-t l aloi-cî (toiti t l-i

iiill utf if tiitiimo itic
Iiilimti t-titr i i , li.i pi' ilt

t iiili aiit iii~ tit s'. ii
li tt s titi Jeste tait'V

a .e le s t i i' '' le i 11 . I

%tt ii. siiiiimslit ut.sion
In us .. glaits irîii mli ' mel i'rsc

mit ai' f ,m lit i. I iii is m1.% l
sittîs li iSmti-t L is

iniît.iîi i l mîe s iii.m'- itai
volti , %il %es.m tii '. iluth

i iami"rley .titi l) fonnii t - Ilm l

*,.m ties tit ilt- oi u

îIttitilsdt millr ait li41iit19bi
ituil ti . lier Jils mS ii

iii'giiiS iu i1 frinii. 1it mie

iii.is n Irc it ait tas

i. >1 'itmis' tti (iagec' c.mim
î'.mîtlienvn ssaiit hy îî'n

ai m ir ili cii 'a ucmis . iritar ulitiiai (.tr 'ntI tilt SS i alita iis'
sîmalit'h'ti t tihitforesmmiit iîge.s mîî' ii uthn îîîaîîiiî cet aco it
sîtusu~~~~~~~~~~~~~~oi s, Imitt i'.vt lrintt'îtii.li imimr li i'eflied i-.iiti'.
Oncen .. cc ie . tiis! si asi ut'isîî taisim it'y cnans sitiai mite) i

silni titi''eb su -. airk.dsi
h aiiters matt tIi' mtivc lîc lit su.igii .itiet si.,iîî hi tog.-lera

s i'y sicc'uufiî (tr tlt i uscirt. lî scruî'î its iii ry i tm, ilt ii ni t iî" i kii iyj

I iîmai r's-'i e a t-utm'. uslit> lit c lî'î a tmi titis' i I in tiiitim file-

i liit le îmîtiir-misfirmses nsutit tti'imttikîî cursîtit su. aie.r' mit as.

oserant alns ' ut' îîîrîgeiî.îîîm y.ont iliit tits> ontî Iqlqjl .%gaîisi bi'ii

of a ir tgit core titig>i a8 \rle uh-N> a Osrisîit mU uuriil amtti est- a csi

t ii y atiie )tri)am fr~ ean îtalng catiesu t ell tt'I.mî'r îumsils't nulOl
liuo s tri tireu t c mave a rtse. ss itei t itui Illr '.t.st r t t lt- rni'imtoreuîi i''mit

isuili-l .1 day l eî n>a uis(it c w oti.it culstii'i irt fciyor tuf.i cii' itei'

su o stpiyar amie asîteaîte usmi tse sc.t.g oanifu ciialo i l mii n lle omit' yofm

>-au cia c'aîsiiy fur tsia (%tsi sud Oti ttelu Isu t11-i noniiilt- so ye

Sa fi lem c loouti fr ent is lii' î iî' î îi.ii o ic e % ct . late r . ay e
ialo iae tu s na iîyn tusîrlt attî file ta ii Coot ii. iîm.t iit mct ti iit.i ii ptt.uii'

mnsual ta fonds as brmi tlîtl'eatt.tttng iii,t>o tSti tlis' tlmiali *gsisi i

Iit' trise i usitirile as for% m iitepferaiic' %te telt a ialc' ilrui)t
stwi alit Imc'p esstai norn lte t.îuly sîallant, Isîst 'aivofnoisitm%%Il a uts-'.

cventenit. almi a mnsmeut. am I.e tIti .. iiiîçt't v, 't e and îtî tothrs
tir luanduiti amuIe tie. sicorag mistlîr One suictia 1 sa o mi. iotitti. ain itt' it

lgrlut dosurd tar sutgisst' lue airtin1alearte i.t% mnsie mmîemî for iaiîg
tht sig Io has a'it> mttrimnaicu ay mi.ti'a a.ittt ;e t ti jre laiuiuu ciic t Il

saratman .tue s-olen1 imoars t'ttt' le ai toretuc t.iu'i s tilt. biili'se imasmîî
%uenhsmit 1ramy th iammeni s (ac8 u1 nii.n ii mmumInmslivdi' LINi leid

li ns as tht hall af I a èl na itei l.imip fac inina'h iin iialdetg)
ty lit blalrme lîy(x i'n aie thm t oI mcsen titi- uii-,' no ]ltier ' tet'ulil: as.

alsr t'sy aompouîhiuonili a'ratuia Itxlt Ilre iuy thtr %i tai t-i iiei utr
reilri a . lii!as nîm ytigtirue atiai. ei.ct iii ilis cauI) se .tt iti'i

svlla irgpye, susmpuissitiKt tonnaui iti css sora.tgii serrn it or it îr.

yo asn raniyc ctatryat ;ict-% uc on.uîtlo .tiatnu eit .tu>it'YI'St iOti4si

t, faio o Ier min ier gltiinsîtk i îtm ul mî iir.pi

anregr Ioî'î umlimmtas ien lr ii's. fige (Se %silou he iiall tifct- tyifu

t.iitiit ilanin iî lonk flcttt 'y ess nt-ttys amîbiauts mrx mi t-asis gIser-

cle patet and ai àtt Ristîci 'ngiso Sct. Nout rleicim ct. folt surea

fli u.nbs felot o ai ct' arimrt anup ieruîs caîumam mainsi uIttumuýrtse
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qutack doctors. isho iecrîve the unwtsîy mette in.ignetîr Atnd gglvnc tippîl.
noces, leI. mary ie -%ee însich drîi stsîgtî have donc incnleti.
fillec hardi. r»lt vry Cciv cases wliere soinef.înciîed gooct lias nccnted. th1e
curtive agent is tirabiiy1 flot -i umgnetînt», cln- tlsnnrl.»

Il rnays nlot lier oeil of 1gtr rairter tal sait1e iittentîon croisr vsortlîy argan.
thr ( an.sîlî.s Llectrtc.si S'ews. to ele- mîasqnerta whicit elle 1-leci i{evtcw.
of L.ondlon. EnRi.uîl-. is f Jpasîng Ail sucih nonscîtie It es flot long since
iliat flice nnfrns of tieis iper iva% offrirul on %-%te ne.tr elle poi office ea M1.on.
terni. *»Otttl elettriçwtty lor cirng luela.ctie.*

A Cew vnord, aîîay nlot lriesss in reg,.tr te .a 1Electrolysts.'* as the rc-
niay.11 oi supe-rtiit haîrs îs Iîe. 1 n si imple oper.ssîon rend consus
of ulestroying trio flatir hy> lecoitisiffing lie iater>' tstte nt trio rom" of tire
finit A% suiviiie nuîspilienl for %its es te uise Its> 10 ccls af th1e large site
Sattlsun balle> -Ail às pî. . irisc gîvlng crIls. then .ittg3mr n
2 encre. it ltmugltt Iteing rr:îaeiacca» tng ta the retîttance eccatecd
Rit liter posmîtue eleettadce. «i tlsutai modet or opemnilon is èts Collons -

lTho p-Uenrt faites a stunge elictrode ini one ba.nd.. tfils blne connected
wlîti flite positive poloe tire operator inserts n fine tîcesle. whichis esIn cois.
nerrtîoitn %vai liter neg.ilîve polo, ai tire ro<ut af tier hâlr. Thrs r.son lte
nrgilitve prt- m tester qs th.i if te nu-talle were aitîcied tai positive i lack

s4pot %,,outil lie ifot 0wefli lu Clie ni,.t Iv-comiag oxytzei. Il nsay seeni
strange ta yoii. bttt il es R Lact, tlî.t lierre ie specialisis in tiIs city for
tierts waîk usînne. i believe lliry aise rettiose %%erre mtarks and othter
f.icial bietiiiieis liy tieis coreans. ta socie cases ttîing n mniber of neeies in
ane li.igtil l'lits ork of course cannoI lic clone %ville the asiîernating cur-

le'nt 1-ss c-tit le donc wîsls the striîglit cuituent throstgh a sitiable reiîance
or cri conjotnction vifflia Cen- %isait cils 0fa.ccuiîlators.

1 havse smit stasl lat pectialstt antd %%l oty> mteatioin ane altecr
spue<' dise altiotight il sly lias tîothing to ilo sviti tie uiedircal fine. betore
getttng clown tu cite ctoctor or reglîstr pr.ictiiner propoer. t. e . flitc photo.

iZra.phi (iivu- fiti tvo dlrop liglits in lits darli roons. aite equtpped %till a
spring corl îtilluser. an or-uiii.y sackt And a 32 r. si. )antîs %ith very light

rostiag lit alfiert lîglt ta lxe lefl convetiiently %vithint reisci asnd e<quipped
with asn sic t. ril>' glas% Intii nti Ries regulating soclcet. The red iglît
liangii tan' is of enitrie ittost liandy And lie nul toril il on sîoîvîy. getting
lite ilcsired orietent of liglit accoreding ta te sensittveness of th1e plate lie is
aiperating on. %N'lien reui liglit es na longer atisolsutels' necessa-ry lit carn
rea-11 repartir pll (fon lits %nhite lîglut. by.tltîs meanç iiavitig ceer> facility
*wtoui the dlanger oi ltghiing n match sîlere collodion And other inflana.
malle chenîteais are lying nraîînd. Et aiteratng ctrent is nostheure, à%
R(ies sockti of custe tîsuifli Ive stsed. hus a carico rîtrostîsi switch ns man-.
tit.tcttsr&d h' flie %cCrtcary Eicincal Spetialt>' Ca . of Newr York, catn rm-
ilIce il.

Nom lt us fitke trr regitlar practitianer antd sec wint he w.snts.
is Cîstrnt forins exatintng iamsps senti for cîsulertes.

2nil. (trirent for gaivanir mollie. for reinoving iibroid tumors. &C.
-;li1 l'arîdic cuament i t heunsatI% nti paralylic patiients
4il. %fil catitinitaus entrent for nervous discascs.

For 11cm. No i the siual vvay -ai preseni is la bave a couple of cclii of
accunititatars or a bichroitse pune ttry

Forth:1e -and 411 or 5n colis Q R lce bsîtery. a milîsampere meter and
a double coliector switch es nmode hîy <iffitTe2 Panis.

'lie y'd outrrent us suppliect <rani mian>' of th1e Fartudic portalîle batteries
wîîh inubution cerf for phlystrians. or somnetinirs the>' use th1e cati ahane con-

necttng t<10 2 Or 3 colis of Leclîtncli bihlety front ihutir GatiCe oulfit. i. e..
ishen thre> h:ve stuch aitsactîfit on th1e rrenlîses 1 tnay say thust physicînas
have dropued the aid migneto electric crank msachines ainsa logeilier.

T'he 4th cntrent tis-s an osuifit simih.sr ta ti-ai descrîbeti for No. 2. except
tietI shes' haverans atîjustaitie rheast.t, as %rit as the G.siffe double colicsor
switch. nison a ittan for intcrrupting th1e c-ornent atît R troubl1e armn ewitch
ta act as a pale-changer.

Voiu can sec how reaclily AUl tiers business can 1e donc with sîraîgit cite.
rft Il say' 1 ta volts, a protier riîcat quel a. 'r Ira cerfs cC.îC'CUIIIULalor.
'11c rvccunssîlaitr 'w outld atteni'le sahe sîtsall exanining Lumps endi the ca-tut.
cry. l'lit trttgh1t orrent ant restat siotli <lu asvaY %tit the cunubrous
catuinrt eanlatuise ro Lct.,nche oeil% asa w ih the nuisance of cocitunualy
repienis.hinr 11e t-ells %%lilu wttei'. testing theai for bureaks si the wu.re. put.
ting in nlo- ztnhs, rerchargitig. &c. lin ester afbroken %viroeis an impor-
tint anc. As #!.e (Luftie collectitîg switch bas a %vire runnii (craie es'ery
couple of Isîtteriru. sa luit lite curret s i ncrtsrd by 2 colis at a lutme.
stiirre iu-ing 3 s%4 t ch barcs %ni lelic1 contmcts cross-conancted. It isevtdent
thal 111e ilifferetuce of elte Ina sit ch levers is %%hat nul 1e Ris'ea ta th1e
Iticnt . for inîstance. ils wtîlace tulircI lsanul sn'itch lever an tea und th1e
rîght lianî swaits lever oit ait. the piaieont sîl lie getting sinsply t0 celli.

*i*hasarrntngeiaent es cenvenirnt as a dor tnraly tises tir lits faist six-
ten c-ulls morie than .iny af th1e aIliers. OC course the Gaifle bard re<iues
cottîtder.îtle wiin. in tact. n 21 aue able frani the baîsierts, bait, as I
have hten considlr.slule esîserience in iittini! en tie-e outrts. I finir lint in t11e
long t-un li% lioessl gives nisich %notre satisfaction tmndia dloser range of csur.
rent thant11e vartons Carmrs afc.stuon antd ivaer rheastats solil b>' sonieAmers.
cati firnis ta take tse plaice af the Gatifé bard. Thse contact an 111e swîîch
amius es sG airned that it slidcs on ta one contact befone bora Ling waîth 1e
prccedîng ose. ind saan. A braken wire moult c.îisc tlie patient ta receive
n %-iolent sbock, %%hîcli on internai cxanuin.ions isithi prave fatal. A %varse
abjeýction i-. itanever. open la hie sîtmitgt cuitenit itooghtin romiouldoors,

vi: -contact %ah A hiitenr tension %vire.
ie tretstnient af latlic cntrent i nord notldeliupontliere. Il îssinîply

05se yaîîr induction osi le us entîloyed for cases af rhcîtinîatisna. paralysis
andi irowning In site lasser case t11e rontraction af trte .luaphracin andi
cliest itoscle waultiserve ta senti respiration. Sanie nuedit.il nien. notabl>'
tîtase frant Paris. co in for wia s% ternieh' Fnatnklinitm.*' vnhich is îa
charge upnî paliens front a inc-linalnt chine. andi afîcr charging hini full
draw th1e cuiront off troiti varionîs portions of ihe body> hy s'srtous devices.
buts tihi% es noi incl in ie. A iniail %% il s. motar eitber direct or alier.
n.uutng cans titor tein drn ite ecine.

i hall %Intost fotgitîen onc ltens. i. e., lie-sîng appatatus. nhtch es hiandy>
fur a utiecal mi . a hot marer hcma-rr for lits lbandagers. oe.

liefare cioang iet tue( descise hoss 1 siomlt prapase ta put in an oulfit for
a phy,.iciain giving anis' the cirienîs which wr have in '.fonitnea1. vît -52
vait alternating. and 2%o sanit dreect. 1 ssautd praceeti as foliauvi -

1 ssould have th1e 25o v-olt entrrent rua tnia eh- b.iscmenîi of the doctcr's
bouse and connecîed up îo motor renerator ofth1e i si. fi. type. wnh gîtes

c mwatts aith11e seconditrv end. *'bci pntntary woîtld laire 250 vali$; thé-
seuoary wouid Riv'e it offas 52. Thits motar gencrator vosuld bce opecrated
b' encants of swutcis .nd riseostalt pl:acMc upstaits in th1e dcîors cperattng
mroot 3hove th1e basemeat Thse S2 volt scndary direct current wires
woulti got le h towe-r termias of a double polae, double throw siritcb.
Tht bouse circuit Cfor lilgis. .ýc . ivaulti come ta th1e coanecîing knts-es or
entral contacts of ise saine swilch. tand I naulti havre the _p volt alternating
outent run in tend connected Io the uliper contncts ef tht e i:-wiîrh.
i ptîrpose ta 1-ave th1e nvaoro cencrîstar rursninit during th1e datyttme. Tise

main surîuth svouid bcecon. l'r= vtaulil bc suicient coîrsent for btoute
rice*. eh tnginc accesnuiator' rstnning catses. niotars. Faradic oils, gaI.
vante curyrnt. &c.. (nom ît, and ni a neserive 11e cati throw op an ta te aller.

n.sîîng curtent. ssbicb clinsti h continue ta lîgh i% bsloutse lights. %elle li
catttery tis tinte lîy tîtetns of imal transformuer. &c.

I dhisai. gentlenmen. Ibat 1 hase lisocretlei etienuct Car eniougli svith titese
rambling rritîtrI., lut îî ita>' shîow lthat <liere ms A bîgger fititi lui' inentiy
thuan wa, iiutagtnedl lu aîring for tise fsîtng of a prafessionai ni s elec.
tint plant. 1 shtuîild haie prrferreul finir ltter îurmiîlctl tu condense itis
rotigît cift of utsine in sanie peints. noir expintn macre fiffiy t11e electrietti
chuta. bîtt lseinR esceedingly bîîsy (or saotie iveeks lxick 1 toatî îiiad <lis nis
an excutse for flot clotig su. I aient) lie lhappy ta anssier questions tin sa Ian

-as 1 ati Abîle, nut tlîaîking yuti. gentlemieti, for )ostr iid attention. 1 ill
nom, close %lits liaîsur.

ALTERNATINO CURRENT MOTORS.
lisL I . IN'OLET.

'l'tsc allertuattng cutteal systetîs possebses ntsuny aulvintares Cor 1the tr-ants
muission aenti dtilttiîulion, of rlectrical euîcrgy, bIt untl recentiy lbas laboreti
unier elte ci&-icv.untage that Il couler anis' bc uipoy for iighiitng, exccpI
in a feus .9pect,îl c-ais,. as tiece syre na .isern.iting ctorrent nmoines suitisile
for grneml tose. 'This dran bick lims nous' 1k-en aercoutc. anti sef-starting
:iitertrasang entret nioters o! suiple conictciou nti ligît efl'ciency clin lie
band. As th1e alterntuîing enrrent s>eslenà use Sa xensively uscdl And sa
sttitmiblc Cor clic ioîîg distance -tn-îiisstn of ioscr. lun,.e motors havenat-
t r.cted nîtcit attenstion, and t ie s ii> Inntiîott tac lîlaunt lneli> ii itis parier
flie irincuples af constrtuction crit apertimn of sortie af lime fluait imsportaint
types ai fli e-Otors.

It bas been knon-n for a long lime thal an nliernasutng cuitret clynitnof
liter ordin.lty single phase type. ivoult riea efl'îcienîly ;is a syncîrorioîîs
nsatar. if uts Arnmature wete suliplirtl ivill an nsttrn.siini clurtent tent is
fieltdt iscr niagnetisteui by a contm nnous currenti. Ta illustrîste th1e opv'ratton
of titis îype ai mtîaor let us take. tu our pale ioa laeattîîewudtg
nie connecîca iul a% souirce of alternNting enrrent. senti .urc &trrnZect lira.

duttetCour paies ta correspondl nîlli the Cour pales af th1e fieldtlIn of which
tire noiîh pales antv Inoîuîb paies. 'lue %treusgth af il iii.îîuanettc itel
nýcessartlty vauries uînîlarnîly it aIl tlic armature poles. - f ni a parlucular
instant. orletof site pales bce a norîls pale, flie Iwo ndj.îceu onles nt nîght
aingles tait are saullipales At ite nezil alternat ion of s1 bc xcîîîug currcnî.
th1e fit named pale %vill bce n sotuth paie and lire ina ni niglis anglcs ta il
nil] bce noarit pale. and ia an th1e pales %vert citange Cor sucecessive aliterna.
irons of th1e eurrent. Il îs <hus apparent thai the action of the alîernattng
pales o! the Arnuature upoua lthe pales cf flic 0111cr cîîtuent of tir lic iolar. ls
ai anc aIternution of ste correni in i certatin direction nti ni lise next %lier-
nation ts un t11e oppoite directuon. Tht attraction ai anc alternatuon îs lhtts
neulcalîzet b y a repulsien ai tirt îcding allcrnîtion, andi conse<juently
lite matar i' n it nias-e. Dit., if 1the ituosable client b1e ralateci in cither
direction ai -e syncluranous speed it .tih e shiling orf lie ttagntc pales a!
lite armalur, 1the armnature pales c-an bce brouught mbt sucli à position %vitre
respect ta tite fieldi paies that th1e Attractions inti reptilsions betmveerthe11c
are ahn-ays in <ilue direction in sshich t11e motor is rsunning. The niator null
then continue la rn nt a synchronatts speeti ands null stand a cansierable
aviccoati withesul beii:g thrann oul a! siep, orsynchronisa). A synclirenaus
niotor is usuahi>' brouglit up ta spet by n smlais naît-synciranaîts motor oif
one ?f <the types dcsrbed belon'. WVhen the large synebraisaus nuoter us
nutnning aI the praper speed. il is connected ntais1the fine lu> a snitch andi
flic loati is îhrown on by'a friction clulch.

'lThe dificul>' cf siating Iliese synchronous nuators lias rendcred Iient lin-
suilabie for generai lise antd a nunuber of clectricianrs have norkeil ai th1e
problera o! ataking lt sel f-sta.rlang niutor for suriige.puîase;tîtem.ilingcurtenms

Ont of th1e methosis arlaplet Is ta provîde anc aiihpelenients of the %notear
sm-Ils Iwn nriting circuits lhth praduce sep).urte sets of pales tr th1e cIe.

nient. Thse alîernattng currenîs un lise caergiting circuits aère causet l
dtffer in phase ant hus sri ssp a ratary niagnetic fild in th1e clenuent, as in
a twa-phatse niotor. 'Thle rota'y fîild iniuicts curîcaîs un closed-circuiî
windings an t11e Orther ciraient ai th1e niotar. nhîch oui cents aisse th1e iotor
ta ritn b>' îhctr action an the rotary fildit. 'lie cufhtrence of pi..ssc lîcîneen
Site currents un fle Isso energuzung circuts cati 1e obtained iun anc of 1the Col.
louvtng says.

Btî circuits are coanctet th1e sanie source of aiicrntaîing esnrrent, bol
the circuits liaive ulifl'erent coeflicients of seiC.tnduction. s0 tiai thocureut ini
anc circuit laRs beobine] that in thie cîher. 'T'ire differenice in th1e selt.induc-
lion of the ta-a circuits nias lie obtaincd b>' inserîîng ta condenser in ane
circuiti anti a self-inductian in th1e other.

One cnary of flic circuits <s contercled it ih lite source cf aiterniîing cur-
rent. Thti other circsuit îs closeti on its'lf anti us svîiiin lite unduciuve influ-
ence c! th1e fitst circuit. The ulternattng currenis in thto first circuit mndoce
currenîs un the closed ciruit., svhizh dtffér ini phsase Crans flic inducittg cur.

rents.
In another type cf single currtt motors, th1e rotary' eiement is provitlcd

seitb noratal> openi cfreuit cai. mitose trnuinals are contîectcd tea cont-
niul.tor. andtih1e field cf th1e itiotltSC> clenient is ex~citer: b>'an nltcrnatîag
clirrent. Dy> mniun of bru-ies. the circuits of th1e catis tare closrd whra
threy are in sucli n posiition deIt the m.uguietic fieldi oi the currents indurtd
in th1e cciii 11v the exciîung niigncîic fildt. is ssyntnitelnucî svith respect ta
11e exciung fiecii. T7he field cf lthe indtcd rurrents us repelieti b>' the excit-

itug fieldi. and Ilium thse movaisleelemcnt of the matai' is causerd la roulse.
If the niovtble cienuent of a matai' of Iiicabove desc-rtbed type bce provuded

willi n noutuber of clostil circuits. lthe field ai th1e dttrents inuuced in the
closed circuits n-t 11e s>'nuucirtcal itth th1e cxcîîung ficIti whien th1e mtitor is

ail rest. Tise repohstons wili thon )le equailly slcaag un boit% directions. so
lbat the niatar wîhl not rc:ate. Blut. if 1the niovalule schettuent bce reties in
either direction. th1e fields beccmc assynuctrical %% ith nepeci la es.ch other.
ainti tile repsuhsions are gressîrst un th1e irection ta vrhtch flic novable e!e.
nient es roîatung. seal t wil l kerp on toiting sîhen sitaresi. witha t.1n
dene>' ta synchronuîm. These tîtotors cnn 11e siarted 11v ait extra cnergizing
windung. tise! anis' ai siarting. in n hic-h th1e cisrrent <s catîset la chiffer un

phase (rom that un thse regulair energuzutîg circuit ly anc of t11e 'abas'e.c
crutued methotis. Or lite molars cati lie sl.itd sviîliaî a sîarîung nindung.
if the circits ai the catis o(111e rotai>' eleisient are open and are connected
Ioa comniutator. The motor <s staried. in flie way airesi>' descnîbeti. by
clcstng 11v ivutahle hirushes the circuits of tIse colis isheu 111e> are in such a
position that t11dm magactie fieldi is assimasetrical sviîh respect ga theecxcît-
ing fieldi. and, whcn elte nnnton hus tcuured els proper speti. 111e circuits cf
ail th1e oils are ciosed. Prof. Eiuhst Tliomson. irli Puas dont moch ta de-
velap matars of this type. sa>'s in a recetl arie tisai tse>' have attainei a
fair degree of perfection. 11100gb the wrmter of ibis paper us net avare that
an>' ceable tests cf lIseur efficiene> have been publisheti.

HasnR eximine-d tise principal types of single curreni monr. n-c wiii
consider tht polypisast matuirs 'sIsich are self-stnrting andi of an extemety
simple consiructian.

A polyphase matai' consisîs essentials' of ît ratars' saut a fixed elemenl.
etteh providedt uIsitable ssindings. Thc s"intlings of ancf theelements
aire suppiieti will palyphase clurrents. whuch consi'.I ai tva ar i'fur separae
alterntgting currents lsas'itg th'e saine froqsucucies. but vîtose phases differ

Oclber, 1894



CRiN'4DIRtN EBhBGT1R1CAt N'EWS

frotte racis omiser. lhrse elutrent% set up n tuu.lgnetuc fild iru flic elteunt,
wisuclà ferai is ruîateit. or irges sh iîtlt amousser Ille cliutent. by Ile

comtbulteti action ot trie diulereuuî cor rettts. tl lie rrutatung ieldl atracis Ilile
fieldt proucei saï currcnt.% unit i wîuiuniegs of clic cetiutr eteusueni anti listes
casuses thse nuov.l)le elcisuent of the' ulunuor en rOl.tte. I1 his 1truucuPlrtessuon
whlci as IîItolîlue uuotor oper.ues. us ansul.1gous to tlî.t a a continuons

çilrtiii ntStO. for Ille coutttttttitot ofa cotiuons tîrient ii10101 laouotti
ut rotation, or progressive' sliifguuug, of thte utagruesie ield of uts armtuure.
[*lie attrtction bvîtween U th 1mtry fietld i elle agnitture and Ille statuotuary
field of tht' fildtt nagnets, catuses trac atrmature to toitl.

lei Ihis IvIper, in ordiesu 50aoid elle confitîon ni present exislung as5 tu
svhiciu elenuent of n polyîuhilst muotor us elle arnt.1turc stri tshich us cie fueîd.

clic croiseunt un %%fiacreftice rotary t agnetle fild as proituedt u3 calteid tise
armuauture. asutu elle celler etenuetit us c.ulled tile fild.

To ttttuslr.ute tlic sturking of polypisase titotors, %wc ssil latte as an emtutpte
a îsvo-pha.se mutor %vite a stutuonars urmtature, pruvuuled %vitre tuvo sels ut
vuuuduugs. lThe two svuntltngs sare stupplueti %% tlle st'p.lr*Il alternsstung ctic.
tenis nutlai eruc two p.surs of potes as regret angles Iorb esaisiotes. ls
twu alîernatung curretils have te %;tusse tretuuueuilcics. blut one of thint iugs lie.
hiuud tiîe Qîsher ty go lieRgite%, retnd. tiierefute. tise tutagnetie: fieldt ot one puaur
uf potes us at uts muaximtumt streuuuliu sîlen the rittid oftuhe othcr plair us
sero, uruas neutral. If rit uuny utstant. àt p;iriutsu1;r pole of tlte totur pores it
us north pote. one ut fisc poters at rutRht a»FIrls titercto %vet suubseqtucuuttv bc-.
coruue, at lthe neet instant,. a non i pute. l'ben. te opposite pote 10 esual
furst nauuued vas» be ut nattriu pote, andi est stccteeting aiîcrn.tuuns uft 11e ex.
cuting currcnts. tlic uorîh pote strict nressuruly tlic soutis pole as avril. wilt
ise mossseul. or psogressssu'iy siitet, arToiind thse arunassure an . certain dice-
tio.u. lit tris wuy ut rotary nu.gnectic fuett us tirodiuct i uthlie armtalture.

Iasirasi of .sn -Isivatlre o! lisus type, tise arnnuire nuay bu an ardtnary
Grammîte rung arnuaiturt, but vithouut a couuluutuator. anti fite two currents
rtu.y bc stupplurd elte %wintttngs àI points 90 degrees sup.rt (poinuts tfio tegrees
ap.irt tueing cont.'ctett %vlla te saute circuit). 'Te cnsignetrts action cit flitc
uwo currenîs avili set up) a rottng tagnetc fieitd un Ilse aruure, statutar
Iu tisaI pruduced in flte armture ut su conlunutous cattrent nuotor %suIten cutus-
nîng.

1I(a ptsuted copper cyliatier bc placeti insîtte.sn arittatture of cather of tite
abolie types in vwiciu tisere us a ruiting umagnalu tiietd, tise rot.tuon of lte
tielt il iunuIit cttrrenus tut the cytunter. stisictu. accortting to Leturs iaw.
saisi bc un stîci a direction as su, oppose the ioveaient ot the fte!. Thtis
oppositon to te rotation aftie tieldti si =tue tise cytunuter Lu rotate. As
ai cojuper cyluuuder %%-outl lu tunstutuabte for use as tîtie field of a1 muoins, trius
eteuttent as usîu.sIly couuuposed ut a cylidter of lamuinaîrd trots nioturlt(i oni a
shaft. Tise cylindter as îurouted su îth copper wundîîtgs par.îtei Io ls axis.
wvhich are eunnected ingeuter in a ittuniser ot ciuçed circuts. Tise roîa.ry
fietd tiuces. curreats un titese doser! circtuits %aruicle oppose flic rotation oft
the fied, atnd these curets issus catise tise rtotor ta rotate.

Tise etuerenus intlucedl un tite ctostl circuts arc proportional gouclic nom-
ber ut lunes ot force ottite rotary uiagnetuce fielud. shiccse utuhettu un a guven
tante. Thie aniber of huttes dits us gte.itcsl %sicn lise tuottir us at rest, anti
becunies less as tise speetio t lit.' toor unereases. utitl sytuchronous spe'd
t, reacised, vtisen no tUes csu tise close~I cirrtuits Fur exanuple. ut tise ex-
csttng cuetnts have a trequetucy uf 6o periods a second. when tite rotaury rie-
menu of the inciter us sttuonaey tlle ctoseti caressats are cilt fioutuesby a tnih
fieldt and 6o suiutues by a soutîlaid er!aclu secondl. Wueî flie rotatry et.'nent
lias a speei of 4o revoluttions -a beconut. tite ctused circuts are cît 2o tîntes
by a rorth fieldi andi 20 unies b' at soeursu fielt racla second. 'The ntnier of
luntes cut tinets varies clirculs' s tise difféurence Isetveeu flite speed of elite rotary
etentent ci thise00anti% tisaI of tise rotary usagnetie fieJ. and. wieru tisere
us no dufferenct, in speed. nu tlles are celu arnd no cutreerits aire iadtteed inafluc
closer! circuits. WViui nu eturrents un itle closeci circuits, titere us nu niag-
nette fieldtitl act upou tise rotaury' ragnetue field. listenor. titeretore,

run au rsj d %isuch us less. thane tht ut tite rotary' ruaguetue fildth lisert
tereuice brîsuceen tlle twvo spet'ds bt'uug calter! th ismgruelie star). Tie oser
circutits huave a very snaaî resustance. su, iat stung eurrents arc îndutccd un
tise by tise cusine; ofa cons .rsstivety sntall mumber ut lines of force. -anit

lise tuusgaetic slip us thercfore stutali Aîuyone c.tn easily satis>' iunelf
ltat tise eltîrcaîs snîiîsed wisu Ilte ntagutste slip ts situits. %vils pruduce a
surong turque by exciting tise fielt of a coalinuuus eturrent dynano or ruotor

.stad stuoru'curcuiting tise brusises. Ott turnitsg tile armature is> hanti. tise
turque %vurt lie tounes lu, bce consudenubie.

In practuce. Ilte varuiation un speer! ota molor utsists type tsctwveen nu tuait
-and fli load as guuncrslly trune 3'. to 0' Frolit tise toregoitux explanattuns
ut us evudent iats. it Isle t'tetd of tit;'r n-otor tue excite! tty a connins ciur-
cent. ut wufl rotaLe syncheonously %vieil tite rotary fieldt Sytucironoits pot>"
phase rîtotors are constructer! on trtis principle andr keep la sîep wutis tise
iiernatioss cithlie exctuung allîcraating currents evea ifl iuaviiy oveiloadetl.
'bey are setf.sîtarting. batis fl ot start reaulil>. aenti fuir isis tea1son arc nut

capatbte ot sucis extensive use -as lise non.syneiuronoîus nuotors. uluoîgis elile>,
ha:e been tonnes! tu be preter.tbte for large tents. %Ve will uherefore confine
oui' attention te, thue aun'syneisruaots moeurs.

MVlen a nun-synchrunuus teitetr is runnung au tull sper. lise alternatuons
of magnetusat un tise udt lare iew. aes alrcaîty exptained. aied tise litsteresis
tosse un tise urua are curtesponutungty satal. but un tise armtuore tise alter.
nations uf utagnettîns ansi tise iysteresis lusses rrmaun tise ýan,ý as %%lien %lie
nuotor us siatuunary. As thse rotary etemenlt tise nuotr cuntairus cunsider'
ahI>' lebs trois uhan tise suatiunaey eleutuent. tise isysuersis tusseýs.aredecteast
atsî tise etfictency Gath lisetuor uncreaser!. bs' iav.ng a rntary armualtre antd
a suatlunsury field, su uhat tise musu firequent changes of nuagneuism smort take
ptace un the etcenn stlich las tise teast uron. liait un smati nuaors. anul
ais> un large uttors wluca stighl decreose un tise eflucuî'ncy us nut utîrapor'
lance. tue armalure is preterall statlunars' and tise fiettd i, roinsuY. as tbis
arrangenuent dispenses wish cullecturs ant turushes.

Tise field ofta nun'syncisruauos potypisase motor us ussuatly tise rutary e.
menu t ofise attr. for luen irsusise. and cotteetors arc nuit requît d. as
alrcatiy explained. Tise fiud uhen consisis of a laninatetutrus cylirutcer
moluascul oni a sisaft. A nunsier ui stut copper %%ires ut bars aIre lisrcatteil
tiseuugs isoltes tient tise perupiery ut tise cylîncier anti parallel se, its axis, or
are embeduiie n stuts uts tise cybiqeT. ty lisut construction lise air gap Le-
lween tise t'on ufth iseld -and tisat ut tise aller eteurucat ufthlie motur con
be matie ver y small, suhicli us essentatlu 'tctfccy. for, if thc nuognetue re.
sîsuance uft te aur 9aP bce aut cunIpo-ra.slcly luw, a large nlagnettzungcttrrenu
will lc reqtuirer! b> tise motur. lise bars or wurres are catetuli>' lsutateti
fro thlie cylunder ans! are connecter! together au st cati tu sa cupprr ring.
whtch joins tisen togt'iser un. a cumnuon loser! circuit. or they.'re connecter!
togeliscu tn a nsss'brr ut itudepeateat closes! circuits, Wisen tise filtd us
suzliunary iu usualty cuasusts osf a cylinuler or ring uf lamninaitet irun la tise
centre of wisicis is lise rolatiag armuature. Tise wundings of thse filditre ar
ranger! ont connecter! tugetiser in lise salsie vvay aes wisrn it us rutary. witi
tise exceptiun xhat tise wurutuags; are on tise etier perupîser>' ot tise cyltater
or ring.

Ise armature ut a polyphase mutur is prefcr.itly a ring or cytiader ot
laminateti iron somewisaî siasilar lu tise field core. For, as is apparenti fron

elte tutanner un %article (lite tuàguetite iurtues . rnil elte atrmuateur. il ruiug
ut tsu %%llionst luroectitig pote p~eces t.tcilit.itt' tlle rolutt ton ut title lit-ldt uiti

utîso as cuts unjuurunts- reacl lous cutuset i l' lit- prîujçtttg psole pit.t'î' Oui'
uoftht' situituls foli% ofs u titis type uf atruuutre us elle' Grt'uintu ring artuisture
ulrrcstdy referred tu. us l bas glu eouuîuuuu.1ur andt u uu. wh s inttigr .sa si.
leuts %lts 1tbo.luit.te ctir rnt aI puoints 0lgoru't's iîssîl . guottuts u8 durtugres

,ssulbcung stutuistuesi % %I tut Ill e cutat'i. i lie cttits t i tSio of utlte
Issu tiuretîts sels utî sa single ruuîury ulutgneule fietud uit elte uurtuuîutuite 'l li
sasir restutt us ubitunt'. %%ll tilhlret''lulase cimtreus tus suupuilyig Ilte cttrru'uts
tu tlle mtrututre su uuuutiuigs at tuotuis &.,0 tit'girs .uport. i1 lie altisuits viuuiigi
us. tiotosser. geuteratîs' ituer! instetit cf Ilte gît lututue wuuluuuig. Allut utr irats ('te

flic te rlitugs tra: coutiettet togt-lut'r sle cuntictots namtiguit artuuid Ilse
rintg atur tus perultîu. v. l'h' witttigs ot iraus t(yt t aruualturr nue uuit.
betudet i tt thue tron ture un tue saiune suy as titose ulthe Liteleti anti for the
sanue relson, vît Io rteuoret Ilte utuagnlete resusluuse tif Iliteliur gi)p. A ring
armsaltre et titis type trance se ts ctitrt lie slattmnary uti rotasry eleictt ut
elle utolur. WVliett ut wivu s'e s tuc rotary' ceeet. elle eturrenîs are sulpititt
b>' collector-, seti brtusis.

'lise arnutture wunttings tare arrungrtt Iu prouce a greater or icas ttitber
ot potera. areortiig to tise spietti ait %%fleu% starî utthor us riesîrettlu rugi lThe
spx-cd varles direct>' sus lier flcititrue> ut te esetiag cstrutns auit inusersety
as tise nututuier ot paurs ot potes un Ilte aruma.tuure F"or exatpu-. ut il uitor
luavuuug Issu péurs ut ptores. lue suuppiiett%%-elle fotur sa s. elte uhitur> uîtlguue!tic
field wit ilien slie twuce as lonug as au iirsl Iu utuate ute revolîîîou. Antracit
speti or elite tuslor suit bue rediusent corrspiuuitungly, tus ut us gvertuiei isy

essai or te rotasry itit. tilie sault. restit ellt e aecuutuplult.dv su ltut tutlt.
uîsiîng elue nouuiller- of plnes, b> retieng ellte trrctiieuiçy uf eite eseuuuag cuir-

rent ouue.lu.%tf. suhicit retuices elte sîsecti of itut' t uary fieldt su tiât ut t.îies
lwuice als long as nt lur"t lu uittle nit revotuluuu A utotor. tîseretoi, umuissi
tue uitîîpled tu tise tret-ut'y uf elue etrrent uitsu %%faceu ut us un le assed anti, ta
Ortler Iu huave ai stour-%pet utor svutott amiale fautes, liter <te 'turay ouett
ue tous. Vlàea Ilte sîsueri utesîr ei ut e tiseuut reiuiures uuuny Isoles iti uts

fiueldi antiaaad r' a st.stuoar> armture us tîluotut lîrujtclrug itte i sîular
tu lise fieud mtagne ofta costiatous dîtrerul tltiîulîpoain ati u ettt
tiser! instesut uf te rint type of artusatuteu. as ut us tlitticult lu get ,uuauy psoles
tut an armasiture ot Ille ftIer type.

'The furegoung rsplautautouts sidus, titat pOt> lpi %se' uolors arc' ut tut ex.
treuttet>' simplte conhtructiont. euitsusling oui>' ut a rotlary seulsu a seiutiutia*y
elcuitent ut l.urutîatel ien thi stuttabte wtuuuungb. ;testsut tsiaîs s. ttut biais
ung conutacts or burttltes. lte>' posst'ss ai mnurutsr of gour! quariuurs. tutruug
witiclt the inos iunuporîtuntv us probstuis Itle utî>seaçe ut a eouîuîuuuulalur eiclt
tnut bc tiset %viel cuntiurutots catuireut tuitors nut sului u nsu'~ ucht ;ut-
terutton anut is lise source ot stuera trotuble il' abtsteuce ut a cotitututalur
pracîîcoiiy brutits Ille cote sad aluenîton reqtureti iy au iolyptuase rutolr Lu,
oiuni: tue be.uruuug?:.

'lThe s'uIlîeucty of construction enstures freu'doa (cot% repasis -as surît as
fucîtîtates tise uuunsulatiua ut elle v'aruonts uuIitliitgs. il lie eloseti curcuit suviltas-
unàes on the fieltd ,rc neser stutjec tu> an týectronuntuse force of nuon- lrian s
few volts. su t tas Ille unstulatuton 's flot hi! cls' lu litraktulousn i lut îu,turs
%vaiu stantd a cuuisuuer.ttte us'erloautt su itisat tnue tietltrilg. satd 'su iiiss
stantd cuîusuîtrabte -%aisuse %sthout ulauttage. R{'rtlring irais poures. D)r.
i.ouus fitei,.un ;u rent piper lxt-fore flue Assit'rican Instutttur of tleettut.
Enguuueters. stutet lssita litt nu'ser itelt -alte lu fesurn ouiu an au utatutre cutis

or tu serîuîusty injutre a polypluabe nuotur luy (lite ser-est tests
lThe nuite syncturunous uuuturs stars stti .t stronu tor1qple uait rîttu atatasl

.ai -a constant spres unutur large variautions ot to.ut i. tl contae tsorkiuuly
ti es respt'c5is %Iti continnuonus cimtrr' intos. Trsis of îsoiîîiase
muturs ut (Ilflertnt vartuus sirss show tîttui traer efficuenciesasre cituai to

tiose ut contutulus dîtructt ulotors ut elte sanst' sure-s.
lt is nu wunder essai tlle two;uisawu sait tite.ii.%%e systeutus for the irans-

nmission atud dituribîution ot elecrcc;l encrgy aire ntitcidung su lunuchu attt'ru
tion su len tise puai1 iu.uities of elte nuoturs are taken mio coniter.utioa it
conjuonctuon witt lthe tact iî.ut iîy tisese systetitt airuualiuug dturrrtits can be
fiurnistirr! tur lîgit andt poster. tactu tut aditionuu cuuuîînîuous cuirruts c.an lie
supplueut by listns of rotaîry îr-anstorneris. lThe ttui>piase sysuenu us tietns
capatute ot universai appucoton, a.s frott u cati tue perates! any littut ot
elctrîcai apparatus (or ctiler atueruîatuag or duntînUOus eturrenu n na t a i>
vottage.

THE POSSIBILITY 0F SECURINO BETTER REGIJLATION
AT CENTRAL LIGET AND POWE±R STATIONS BY
MEANS 0F FLY WHEEL ACCUMULATORS 0F IM-
PROVED CONSTRUCTION.

lIIV JîtuIN GAu.'. C. E. ASID M. L.

Tise objeci cf tis paper is to inducate a amn le mens whierciîs
consîderabte encrgy ma>' be efficicntty stou'cd anti texturer! to adi-att-
loge for centrai posser statuon puteposes.

This au once stuggests that ai sititable accumtulator capabîle of
operatung ais> as a regtulauur must tae introduceut.

Lnei'gy. as yuu ai i<nuîe. islu ual>notiser expîression for accumu-
late! sî'rt<, vvhtctt uay lie cone cutiuer b>' raîung the luoti a guven
iseight. or impressing tupon it a gis-eut ici-dt>'. flie first esample
becng Lise sîmptesu utea ut si-au us ateant by tise etemenuar>' mneasure

\Vicn force acts upoa -1 free bottlusIl tco sestîlsmotion, notwttstau'tting ils inertua, wtuuctu %prles.ealfs a resstaince ln
be osvercoine 'hus sîurk is ais> clune ln insprcssung utpon a bor!y
s'eiocity citiser tunear or circutar. une ot transition or rotatin

'The inertia due t'> mass us eset useeseat. tiietefore seturi cati lue
accusmutaîcut or store! uîp tn a roratung suiseel as sturel>' as ut casa !ue
inflise ram ut a pie driver. tte bulles or batil fronts a pain., or tise
ponderous litait of ai steant iammer

A tseasry rotating bsody a-s a fly isheet of an engine us suimp> a
resersoit inta, whicis tIe %surit ut the i-ngunc con lie purer! lustl
%vatcr li'>o a reservour. or some mclanuicauty cansîrucler! acdlumu-
blaoc, uhere 10 hie restoreti selen occasion demantîs

Tise tutiawing equtation gives tise esturnale of ssork stareti tutu un a
body wicn mos'ing or rutaling %iuii a gusen sctucuuy.

\Visen a stetocit>' V lx imîîressed on a iiuuiy of çseigl:t %V, flie irn
dune or suorer! np

29

Front this expression sse can concite tisas tite %v-ur'x sîorcd tuis un
tise separnte parts ut a body moi'ing wîstl any giî'cn sciocil>' de.
pend s upon ,l se square ot tise distansce ut tacts part front tise revolv-
ing centre of assis of rotation

For example. une posuat or one ton wveigisî 3 fcct frot Ilte axis ut
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rotation lias naine times as much wo. k stored up as the !,alie wcigbî
lt at distance of i foot. provaied the angialar vclocity is tht, saine in
both cases

Tiiere are very many examjîlcs in taie arts of accumulatiiîg work
by simple mecianicalt ineans. similar in pninciple Io the one
whicli 1 nowv propose for consideratii.

'l'li fi) .rbel press which is useti for cutting anti punching
matcrial or stamping coin consists mercly in the applicattion of «a
revolving lever or whecel weiglitd.l aIthe entis, or tý lic bavy re-
volvinîg llywheel in a slîcaring or puntching machine lias the aine
principle applieti for accumult.atng energy to assist in carrying the
prime mover over ils hardest worl<

Tate the case of flic liný y wing machine, whethier drivera lî>
hianti or foot When tic %% iel i% turncd rajîîdly it ruais steadily
-anîl iniformly. notwiîhsîanduîîg liait the drivang force is variable.
this exlibtits largely thc funaction of a flywlîeel for ordinary pur.
poses.

î:roma wbai 1 have alreaidy stateti a good deil may easily be
lcarned about the nlature of a flywlaecl.

Suppose twca wheels exactly alite attached ta each altier on tlic
samne sliaft. so as to tralte practically one wheel of double the weigbt.
then the %vorlc storet iu for any gavern speeti per mnulte is doubled,
flans showing the influen.ce of %veight atone.

Let. bowever, the speed be doubteti by increasing the number of
revolutionis in a given tinie. or ta> increasing the diameter of wbeel.
tfiena the %vorlî sioreri u p s four aimes as5 great.

This latter case cînjîbasizes the great imnportance of velocity.
Reverting ta the original formula repîreseaîîiig the energy storcd

in flywbeel. vit Ei. V then hy diflcrentiating à E-
2g

wv 4 V or 9 A I. Vliich is the fluctuation of veto-

city. anti it is the function of the flywlieel to keep ibis tiownr
within small limits This fluctuation rnay arise eithier <romn varia-
tions in the effort exerted by the prime mover or from variations in
the load or resistance. or it Ina> arabe fromt belli these causes comn-
bineti.

When one flywlîeel is used il should bc placetl in as direct con-
nection as possible villa finit part of the mechanism wherc the
greatest amount of fluctuation originales,. but wie.n it originales aI
two or more points it is btbt ta have -a flywhel coniiecteti to cach.

We can rcadily sec front the original formula thait a flywbeel run-
nîng %villa a considerable rital velocity cala store a very considecrable
amount of energy

Tah e for example a wliel having a rimi velociîy of 75 <cet Per
second, and weighnng, say 2o tons :

.nergy of rira mg 1747<0)01 ions

1E.xprcsscl in haorse power ininuiesý ý74 >1 8 24 l P.

Or direct front original equation \V \ a àS.6 Pl minutes
948l

This represcrats the ordinary safe speeti of the prescnit lest de.
sien ofcast iron tlynlicels Now if imjaroveti flywhaeIiel construction
will secure an increase of speec say to a5o or3o oe ct per second, the
encrgy storeti would of course be tour limes anti sisiceil limes greater.
vit . s00 t0 2.000 horse-power minutes respectavely. as againsi. ssay
a :0 horse. %villa a similar propiortionate increa-se of energy available
-andi reaiy tu bc restoreti f or regulating purposes.

Column _- of table 1 shows the total amnunt of energy sioreti for
different rima velocities for caLch ton %%eight of rima

The cniergy as tzpressed as hurse.pover minutes insteati of fooit
ions or loit pounls -in allier %vords, if the cnergy of the flywheel
were ail useti Up in one minute the horse power givcn ou: would be
the numhier tbere s:ated

1Flywhecls cf tbe orthn3ry type in use occaisionally fly 10 pieces iv itb-
oui giving the slightcst warning. making an uatter wre&k cf the
station. besîttes bcîng vcry often accompanieti by lots ci hife.

01 late )-cars tlicse accidents have become ver)- numerous. antb
the reason is simply tlais. abat p rime mnovers andi flywheels are
calledti lpon flo% to pcrformn miuc harder duty than formerly. and
any one who bas studicd the presenit requiremenîs. especially for
central power btation work. maiast be more ihan convinccd that
..omne improvement in the line h amn pointing out %vould bc cf im-
mene ativantage Li.ttle or %o improvement in the design anti
construction of ilyubecls lias taken place since tlae introduction cf
the steam enagine. and thiis -% aIl the more remarkable wbcn we
consider tlie many improvements which have lahcen place in zlmost
cvery other direction anti detail of mecchanical science.

Tlae consensus cf opinion cf both meachanical and electricalcen.
ginecrs -anti experts cvecryvhcre ma)- bc summed up in the state-
ment by D)r. Edward Hopkinson. cf London, Englanti. in bis laIe
paper on Eîcctrical Railways. vit

I f ana efficient accumulator. capable cf %vorling as a regulator.
coulti bc introduecti. it wctalt lie pos;sile to reduce the Q-ipa.city cf a
Meerating plant by at ler.st 35 to Io per cent . and at the samne liie

consitcrabîs increa.Ne ils efficiency. Such an accumulater 1 yen-
tuire to suggest as te bc foîînd in het*er .hmel construction. Wtth
any electric raslway on uhich there are a numb roif cars il always
hapecri that i: frequent close inters-ais cf lime the Iond is very
much be vand the average power roquirccV

T'Me ginraiing plan: a: the central sta:ion must cf course bc of
s.ufficient catpaca:> ta meet the largesi dernanti sthich may be matie
en ai. Cnsequeniy wiîhout s.omne source of accumulateti energy
10 fait bacli upon. the prime movers must be malle larger in order te
hantile sith certainty the max.mnm loatis.

Both in Europe andi America the subjeci of improveti flywheel
construction a% non beginnîng ta receive the attention ils import-
ance deserves

he central station of the Union Rilirea Company, (rom whicli
are rian ail flic trolley fines cf Providence. R 1 , lias laiely insialleti
cross.compounct engines. witlî dire'ct connecteti gencrators on dilgine
shiafi. liavang specially designed fl ywlaeels the main olîjeet beang
the preventicît o! accidents, -,xiiclh have recenily been tf fiîcquent
occurrence.

.tr Slielîloi tlic engincer. believei abat hie could malte a wbeel
whîicli would le absolutely indestruictibule. and prevailtd lapon tle
directors ta iasure tbemselves against tlie flywhtecel epitiîîîc. by
building il enîîrely of wrougliî irait anti steel, witlî a large margîn of
safeîy- ne attenilt or dlain. bomrever, being made te secure better
accuamai-ilion of energy. ndt consequent steadier regulation.

lis dlesign anti construction will bc apparent fron flic drawings
reprodacetil andI illustratedI in Fig i.

FIG. i.

The steel rim is attacbed to a plain steel disc. which takes the
place of armas or spokes. the wbole being connecteti te shaft as
shown b> meains of cist irant hub or nave.

This wheel. wliich must hav-e cosî a very- great deal cf money.
bas noit bx-en taîtli te aet in any better capacity as a regulator than
the ordinarycast von flysshecl. anti it surprises me that il wva- ot
designcd and propDrtioned te uperate also as a powerful wbeel by
mnerely increasing ils rima velocîty. even ai the expense cf a reduced
factor cf safety. wbicla ai 4o is altogether t00 bigla for require.
ments cf safety alone. especially wben wrought iron and steel is
useti, anti Do: cast mron. whicb al the best is a mosi uncertain metal.

That there is awant. for a pox%:etful but light flyvchtel sçii bc
generally admitteti

Somnc ativocate beavy flywheels because of their power, oîhers
again condemoa tbem because cf their weigbt.

A pow-erfîal flywheel of ordinary design. nieaning a heavy flywbeel.
bas pîsceti engineers between the ulevil antI the deep sea.

Nocw a powcrful anti ligbit flywheet deriving its powser <rom its
bigla speed shoulti saitisfy botb sides

In proeclitng Dmy enaîciries I fanti abat alrcad a very gooti prac-
tical solution of lIais problem bas been _ugsà'd

Prof Sharp. IB. Sc., Whb S--.. etc.. a distinguîshed maîliemrati.
ciao and crngineer. cf Londlon. England. lias taken up this subject.
antiactually invenieti anti patentei. wstbin the last mooîb or so a
new metîtot cf whcel construction. schiicb appears taexcactly
fili the bill. This improvement covers the entire grouni, anti

ie. 2.
strange to say3. is applicable 0 aIli kintis cf wheels frnm the peram.
bulator anti bicycle wheel up to the ptalley for pawer transmission.
as %vell as large flywbeels.

Hav.ing made tbis dîscov. I aI once entereti inte correspandence
%vith Prof. Sharp. anti have biis letter of last mooth (August1. stal-
ing that bc as oow arranging te have bis new design introduceti in
some important contracts.

I arnmuca indebted to him for his pamphlet giving a pretty ac-
curate andi ful description cf this new systero c! %heel con-
struction. together with ruiez anti formola on the -Theary of the

The principle cf Ibis new construction propcsed is baseti lapon
the use of steel spot-es insteati cf armns or dise. these spoltes bcbng
tangent anti attacheti respc:ivcly- to the rim and nave.

This frature of tangent spokes. nosr so well andi f avorably known
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ira bicycle wlîeel conîstruction. is. it %ents tu ane. ane whiich cars be
advanîageously ape andi eteittled geîîerally toiail kinds of whecls.
and it is ia titis directioni where nicclîaîîcal accuîiaulatovrs ay> bc looketi
for. Whien atiy wlîetI huait wthl radiai arîîs or -spolies is at rest, titeir
direction passes througlî the centre of thie hbl. but %vlîen 1 tirivang
effort is eserted. the direction at once changes, -and instead of pass'
ing throîîgli the centre of tic liait. passes kl->ng tangent to a smnail
circle ais illustrated iri Fig 2.

Thtis action causes continuai benduîîg to andi fra of the spolie ait
the point %vhcrt it leaves the hîîb and lthe stresses induced by benti-
ing are mucli greâter than those dise to tue direct tension of the
spolies. In tact a wlîeel wvith radial spolies is nota rigid structure.
for before it cati be driven the iib lias to be nioveti thrui a sm.1ll
circle relative to the rima. i f the direction of driviniz is reversed. the
liub mutst first retîtrn to, its original relative position aad then lic
dispiaceci ani equal amouint on the opposite direction before driving
can talie place. Tuo bv.ia.te tlîis injuriaus action, tangent spolies
have becn introducetl of line into bicycle anid oxîter classes of whiei
construction. and thec is no good reason why titis design shoulti
not be ado pted for wliei construction generaliy and especialiy for
pullc>'s and flywheels. These tangent wlheels are built wvith the
spolies such that they ail permanenîly toueli a certain fixed driving
circie FUalf of tue spokies are inclîneti iri one direction and hall
in the opste.

In a=wîe constructed wviîl spolies tangent ta the driving circie.
whcn the driving effort is exerted. te tension of one hall nf the
spolies is increaseti and tuat of the other hll diminished

'iheoretically. then. a tangent wheel is mutchi botter titan a direct
or radial spolie lel.since il approaches more neariy to a rigid
structure, as tite angle of displacement of the buta relative to tic
riai being very strait and due entirely tu the streîch of te spolies
caused by tension due to driving effort.

A lheavy flywheel whlich is too large to bc cast in one, or two
half pieces. is issuaily lîuiit up. the rima l>eing cast in segments anti
tarin a iso of cas irn caeul fiti,,r at one, end to ttîe tave anti
at the othcr t0 the segments of the rima.
are cast on as part of the riai segments
-and fitting ta thte nave.

The cost of consîructing a large tly
great.

Fig. 3 is a section of the rira wçitlî spo
puiley to be buili in segments on the ne

Withl ordinary cast iran wheels the
tain limait. as. the centrifugai force di:
forces on the rim acting naîhiaily outwaî
by the tension on rte anmsanti partlyi
the rim . titese comiaineti forces prodita
toa acam uniformiy loaded anti fixetiai

rtc 4.

Tht exact amount oi the stress due
dufficuit ta detcrmine. bt abat it is ve
cumiferenti.tl tension an the rair as pro
speed af nin ai zoo feet per second
allowable for a Large lysx.hcel>. %bc ci;
rira ix only .J ion pier square inch.
strcngth of csst trran is from ta ta z2 t
te rtram due ta bending caused by the

points aniy. must certainaly 1»- %erM' grt
In tlywheis w-ith numeraus steel sp

very reat length ofaisi iinsupportec
actioni is almost cnttrely elsmtntecd. a
speeti can bac useti wnth safety

In wherls mith radial arias tht arma

%%-lieu the wliieel is at test wtill cadi be herît as sîowvii csiigg'rata4i at
di b il' ag 5). Mîien the eilori is briîîg triîiîIgttd front the îiave tg)
the rinis irn tite directin ncîl icateti iy thli arrow Il tue dlirection oif
drivîng hoc reverseti, or dl te tlrivtng ellort ho lessetîcti, aîui the nl
overruais the nive the armis ii lic betît as siin i)v dtittolisse
at et b.

FIG. 5.

or in some cases the -tams fI will hoc seen ilierefore titat radiai spolies constîtute a sliitly
anti only require attaching fiexible coîipling betucen tue riîm anti nave of the wheei. so that the

rim may bc nîoving witlî practicaiiy unîformi velocity, whiie tue
wlîeel in titis way is very fluctuation af velocity of the nave may be consîîlcraiîle. wveas the

action of rte tangent spolies. being a rigiti structure. as entirciy
Lies a-taclied for a flywheel ditilerent
wv svstrn. in continuing the coîîsuderatîon of this sulîject furîlier. I %vil] refer

almost entirely to P'rof Slîarp's systein of sîlîcel construction.
ibecatîsc 1 t'inai lie lbas; provîtled for the difficulty of a1ttaciîing spolies

-3 io-- t nave by asimple anti efficient metliot of %inîiing spolies in
pairs arounti the nave in lielical friction grooves

T 'he distinctive fcatures ai Prof Shîarp.S newv sysîems af wîîcei Cori-
.0 G ~ strt! ction are ilustrateti in Figs 6 anti 7

1 ie nave or htîb of the sçheecl is attachei ta the rim hy a series
of ioops ai iron or steel. ane loop forming a pair of spolies

Fig. 6 iliastrates the elevation of a %vlîei wiîli -4 spolies in iz
I ~'pairs Ont Inopi or pair af spolies is shion thiclieneti.

Tue endls of spolies are fasteneti ta the rnl iy meazîs af naits or
nipples in any ususal %%-ay-

Thsere is absolîitely no fastensing of the spolies t0 the nave bcynnd
tha: <lue to friction

'ie ends ai ail spolies, may lie in aile plane. lut as the spolies
il ~alproact lthe nave tiîey are spread ouit latterl) in a siznilar unanner
11< ~ ~ t labat iiiaily scens in bicycle wie

1:19. 7 ie a section tbrotîgli the nave apri rinis andi shows the latcral
sprcad (if the spolies . the nave surfaçe m-ay have a sinrie or mtulipjle

(R %l crew accnr<ling tc, the rtqtirements
rThe pair of s1 îoles a. et . Fig .4. i% showvn li.aving an arc of contact

3. with the nave ai neariy hli a aurai. the liart oif the loopa .. i n
contact witli the na.ve., is itrmeil spirally Sn thlat a.Il cut1s of the
spoies s one nc of the middîle plane Luegin contact tt.tii the nave

speeti mutst not exceeti a cen- -ai the saine distac rn Iemîîi.at h liretslaelt
le ta the rotation produces navc necarer the centre or nisidle pîlane. Fig 7.
xI . thee are balanet partly in lthe ulhcel illustratet i n î:igs 6 and 7 thlere aire tweivc pair 0f
la)y circumicrential tension on spolies. six pair beiutg un cadi si of the centre <ir middîle lîlaîte.

benading on the raims similar so il the parts tn contact with the nave lie in grooves. tiiese grooves
tsupports. asshown in F:ig. 4 wililoanm praciicaiiy a sixtilircatdeci scresv «n the nave Nsurface

'bit arc ai contact of each pair ai spolies witit nave may ai course
be varieti. Titus liecpinr the endl a fixecl in the posititîn %siosn in

- - -*.Fig. 6. tue end a' could lbc talien to the place occuipicil iîy esi
Ily msliing the spolies juave a spiral arc ai contact with the nave

s as descrilicti above. the posl.itions oiiail the si.olies% relativeci t he
nave arc exacîly similar. andl th-, the wlîcel is %ymmetrical..anti the
spolies.are aIl of exactly tite saise lengîh

Titis wvould nol ho tte casse if the arcs o! contact vei-e circles
whose planes -.%cre perpeniliculan ta the axis of the wvhcei. as the
mitidle points ai each oi the pairs ai spolies wvoild then aIl lic at

i diflerent distances from 1 li midiîle plane of the %vhcel
The rnis or nipples fasieningl tise spolie ends t0 lthe rimi being

.crcw,.ed up until the nacccssary tens:an is on the spolies. there as
-ample friction betweren the spolianti lthe natve to prevent any
relative movement. uahilc the angle at uîhich the spolies lcave the
rima remnains always the samec. consequiietiy therc -s no injuriaus-
mwrenching action on the rita joints

The rim joints cans :hercforc Rivec no troubîle. howcver -,evere
Io this bendingi moment is the .vorkc ta be donc l> the -.%hccl

ry much grenier than the cir. In Sharp s wsheels tht action ai the -polies is iliiiird in Fig ta,
výd by lte tact ihat a% bnasn and shows the relation oi the pair ai spolies ta the na'e and rîm.
(tshtch as the highest speet whcn urainsmitting cinrt frora the nave ta the riams. in tue direction
-cumiereniia tension an the indicated liy the a raw. the pull F. on the pc-rtion r b af the pair ai
vhcreas the brealiing tensile ske is a I itie graler than the initiai pull. %%hile tht pull Fis on
ans Thus the stresses on rit Ponton d c a a uitile less titans the initiâl pull. 'rte duifrs-ence
pull ai the airis at a fcw betwecn F. and F4 a- talien up iîy the fricizanail ripie the poýrtinn1

rat b c on the navc The duflerence <1F7 - 1:1 ) mîailiplicd 1),. r. the
okes. Figs-3 -and S. there is nlo radlis ai the hath. Rives the twisting momenit trtnçsitard per
i.con.aequently this bending pair ai spolies% Or the forces F. and i.. acting -a a anti drTes-
nd therefore :a much hîRiten ptiveiy. may lac resolved into mdiai antil tangentiai componctnts

r...R.. andi Ti. R<4 rsPec:'iVCIY Tht radial cnmpionenis fi . andi
s or spokes which are straight jR4 *has'e fia elTect in accelerating or retarding tht moion ai the rira.
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sci the resultant force accelerating the rim is (T, - Ti) pecr pair
of spokes

Now. in a flywvltecl -upposeh effort at any instant ta fait belowv
the average resistancc. as wiauildb ict case sitar the l>cgitîîing and
end of cach strole nf it: etagine. thec pull F., on tit portion ci c
%vould laccome grcater shan site poil l F. on portion tz b. and the rimi
oi the lywlîtecl wotild sutpply to the nav* the monientary deficiency
ci effort The ont> eflect ni tbis slilit variation cf! stresses an the
portions ci b and il c of ilire spaîkes is that tlaey are slightly clongaîi.
tlic elongatimn iaeing %o s;ma-ll Iliat thte whoie %viaeel-riaî. spokes.

ndnaî'e-consttUtCts a practicaliy rigid structure Tliis for a
variation of stress ci i toti per square inch, taking E~. Voaungs

Fi0 6.

Wliat %va% wvanied, îiîert*iore. was a gas enginc lthat %îould Rive
about as gaod antd regular turning nitivement as the double*acting
steain eliIgiîî. anti sahich nîigha in most cnsesa lie easily couplcd
direct to dte dynamo

13)y inlroducing a îaowcerful fi ywlaeel. say of increased weigiit and
slktad a vcry stcady effect catid dxc se.-ured. and if gas cuagines liait
ai says becît provided wvtl sauch flywiieul accumulators. there wotld
have b-eea littie trotuble v-;*Ii blcts and uinsteadinesof currenîs fromt
dynamos.

Coltinn 2 of table 1 shows the amouint af energy stored for
different velocities 1cr ecdi ton wveiglit of rim.

.*l'able i lias hotu cartfuuly catculaîeil and wvill bc fouttd tMost
useful for designing fiy wieel accumolators t0 satisfy givea cola-
disions

T'le as-ailabie energy per ton weighît o! ritn for a total fluctuation
of iolt, %vill be found in coILurnu 3. If, however, stili closer regula.
tion is desired for speciai caseD, then tb provide for a total flucitua-
tion of anly .e .-. 2h per cent. abave and 24% below the average.
tiien coluinn 3 dividecr b>- 2 svill give the ho'rse-power minutes of
cuergy as-ailabie, and of course columin 4 would recittire ta be jtîst
doubled. the remaining colt.nins, iîawcver. svoîîld remain unaltered.

By way o! illustration. let nie taile another eatple whlere the
extra power reqîîired as the generating station, corresponaling %with
the starting of cars or running on up grades, tc.. would be about

Co ta (Ic, horse-power minutes.
Frots columia 3 it will bie seen that if a flywhieel accuinulator be

bout ta run ai a SPeed Of 300 feet per second, sviîh a weight ai 3
tons in the riîn. and witli an allawance for a maaximum fluctuation
af velocity of 5%, above and 51X below tlit: average, tiuis svili suppiy
lthe 6o horst powuer rcqoired.

Tlîus the engine and houler plant ma)- bc of capaciîy correspond-
ing to the average power rcquired. pros-ided ibis flywhîeel accumti-
lator bc used.

E 1G. 7.
modulos. io.oo toits per- squart inch. the sp<akes %ill stretch peri-
adicaliy pirI af their length In a1 suhîCe 20 it. diamleîcr
thiç periodic strescli oi the spokes %vili bc

ta ta
-= 012- in

i0000

As regards the btaonclîness of sise joints bctwcen the rint anîd
spokc-s. the cac is infinîtel>- beiter tihan in the radial spokie suheel
%Vh3tevcr bc the stretch of t:c spokes. they must aiways tauch the
rav-e cîrcle of radius r Thos the angle at ci or d ait wiîich the
spokes leave thc rim remains alwa>-s tht samne. and lucre is corse-
quently no wvrencltiig action on thtc rim jois.

Fig 8 shows description ai a high speed flywhe-el according ta the
new meiliud o! construction. Fig 9 shuwing cniarge-d section ai rim

An exactly simîlar methuad of construction can bc applied ta ly
svliecl putllcys 'shere toc large ta lic cast in ant pit-ce. as illustratcd
in Fig j. dit spokes acl naît cao he designcd in a similar suaLy ta
fil; S svith ao.tlire.Lsdedl scress

Titis cast Iran puitey (%ce Fig 3) is 21 ft in dia. and has i in
spokes The rams as tn segments ai c-ast tran and sîciglas in ail1 î6
Iouns. naVc a tOn. and spokes 7 tons.- thtese proportians af course su-ill
s-ary according ta the requiremients of design for daffcrent speeds

In order ta illustrat mare pointedly and ftlly the applications of
these nses designs iei me takc fîrst the exampie ai a gas engine
svorking wiih the Otto c>cle. the eccss encrgy of sslaich is very

large .an1ornsrdl tr uthv ey oeflfy- el

Ar a pl . supon î adl tdynamoo hae -cro pwrfolu flysuher

minute or 4 revalutions pesectand %%ith a iiyssheel cast an ont pliece.
îakang the sr.le rnm v-clciîy ta he Sa (t per second, ils diauneter
wvotahi bc (1 3 icet

With a uheel boita on the nesu sysem. the we.-ight of rim bcing the
.. me as Ihefore. if the dianactcr were itcreascd ta i9 fi . tht velocity
usauld be trebltd. and the fluctuation af vclocitv would bc redoced
to onc.nanîh part ai ils original ealut.

The gcts crnir.g oi gas crigiîies Î% obtaincd aimosi aiagether by
coîting ous espiosions Sa Ihat ssath say half load fa neces-itly
suhicit exist, ofîco in central ligh:irg station.s), an explosion wotald
ont>- takc place every- îl'rte or fouar revoltations. catasing great irregu-
ianîiy of ritnnîng. un es spccially pros ided aigainst

sira trifflt.s "Lt, DIA

-1

rit 9. J L

FIG-. JO.

Thos %vhcn a suddcn increase of load occlars the engine wvill bc
dcveloping less po%%er thian that reqoired ai the montent, and
th. sped isill diminîsa.

Doring ibis diminution oi specd the ilysshteel delivers op encrgy
corresponding to the difference: hot%çcn the powerc reqaaired and

chat developcd by the engine ai lit instant This diminution of
sîie Rocs on until the demand far powcer at the station falis below
t hr aIbeing developed b>- the caginc

Tht spced ai the engint su iii now inc.-ease slighily. anti addi.
tional energs- sviii t-ost-ired in the fivwvheeu

Becsicles rcducing stt size ai the o-ngines and boilers at tut station.
such an arrangemtnt %vill allais tht engines ta wvork stcadily at or
neazr their besî maximumn capacitv. which is most important and
ads-antageoos wiac canomy ai sîeamn cansomrptian is cancernedl

Tht mechanism of tht engine is subjecttd ta far ltss stress since
there iii no violent fluctuîations of speed. and the gos-ernar gear may
in many cases bc redccxlct ta the simlesri t' pe. thaus permitting often
considerabie increase in tht numbcr ai revoltatians pcr minute ai
engine. which suod assisi somewhat ti securing tht necess.-tr>
Mhigtr rimn '.locity ai flysuheet.

In many cases a flsieimight aiso bc attachtd direct ta the
dynamo shait. ssith somte suitaale friction interposed be-tween st
.-nd dynamo, si. that in case of shaort circouing the armature oi tht
dynamo rnight lie pîaited up %%hile thet lvs shcel continues ta revolve.
thus mrerc>- correspanding la, the breaking ai tht belt an the case oi
a helt-driven dynamo

Taking a spcd for a dynamoa shait ta be (aoo res-olutions per
minute, a 'shel i a J <cci in diaineter wvouid give tht asecessatry ram
vclOcitY Oi 300 fedt per second. and for the reqoiremeails o! last ex.
ample gise the ncessry 6o haorse-power minutes oi as-ailable
tnergy

From ana examination ai load torves from several paswer stations
taken (rom natter readinga. the period ai tiit fram averagRe ta
maximum lia.d seldoni exceeds ane minute, and in ave.-ageo-sized and
'veli-dceveloptd railsvay systemis this period is vcry mutch reduced.
and (ails sîithin 15 seconds

Tlut iaad torve for exampie from the Taratt Street Raiilwry
power slatian shoasved at onetlime a fa:rly uniform load lant ai 2.ooo
average horst passer. tht rtadings bring taLa-n. 1 think, every aç
minutes. anad eveas thien the ordinary avtragt svasi tabualatcd afier :dl
tht -.iolent and mamentary fluctuatianson ampere meters had ceased

liad the Ioad curves been dratn out ta, readinRs ci 1.5 secnds

October, 1894CÀRNADIAN ELECTRICAL NEWS



Octoher, 1894 ÇJIiDIAtJ EliECT~lCRh t'~EWS
instezid o( t b minutes. the variations wous1d hava been clearly
markcd . a.s it vers, however, 1 (mmcl Uhes %vithjn îteriods of hall
minutes. more or les. ste extra power rtilttrcd varied front 2o tO
30 per cent above ste average, viz , from 2.000, ta, say. 2.500 horse
power. AXnd it would bc further apparent tu anv observant
nîechanic that thse entire machinery in the station frott the revolv-
ing armature in the gencrators, down tlîrougi ste ineclcanisne of
the engine and its governing gear 10 ste very steani inlet valves of
cylinclers, and along through steamn pilpes t0 the water in boilers,
had to accommodate theinscives directly t0 tbis sudden demaced
upan them, simply because there was no forent of accumillaied
cncrgy attached to thce driving machinery to fait bacli uponi in order
ta carry it over tite momentary maximum load resistance.

Thse engines in this station are five in numsber. cach of say 5oo
horse power, of the Arînington & Sims design. cross.compound %vitle
double cast-iron flywheei pulîcys. each 8 tct in diameter. andI re-
vOlving ai ab)out 275 reVulutiacîs par minute, belttcd direct t0 gazner-
ators f or a much hiigher speed

For site purpase of compaLrison il %vill be suicicntly ncar the
truite tu assume ticat both flywhecl pulleys have rions botte wcigin
tagether abouit 4 tons, running at son (cet per second This. acco.
ing ta table. svill give 4o horse-power minuces, an~d with a total
variation of 2.j per cent. above andI below the average speed. thce
total available enery svill be. 4 horse-power minutes, or a total
avaitable energy for rond regulating perposes over the entire 5
angines in station of 2o horse power.

This amount is of course entirely inadlequate for anything be.
yond the mere wçorki and the funections of an ordinary lhe.

You wiul now appreciate site value and importance of baving ac-
cumulators. desîgned for storing andI restoring fromt 2o 10 30 per cent.
extra Power beyond the average reqUIrements, andI you crun aiso,
understand that there is no difficulty or tricki about baving flywhcel
accumnulators attached îo properly handle such conditions. especially
aes additional whcel accumulators could bc applicd ta the gencra.
sur shaîts as watti as ta tihe angine sha(ts if ncssaty.

This plant. by seay of comparison. as it stands. therefore. shouid
be good for an average of abaut 2,500 horse pover. but if designed
seitb proper flysvheel accumulators it could handie wiîh case an
average Of 3.000 horse

Now. coming to the case svbere generatars are connected direct
ta engine shait. the probiem is much casier and cbeaply solved
whcn the speed runs from 3oo up ta 6oo revolut ions per minute, but
wben the rotative specd is down a.s low as zoo revolutions per
minute. the problem of attaching: efficient and suitable flywbeel ac-
cumulators becomes much more diicult and costly.

W~hat 1 have said alrendy will fully, cxplain andI pros-cdc for the
case of dlirect connecîed high rota liv.e.speed generators. but by way
of variation let us consider ste case of slow.speed gencrators. for
example, thce large horizontal cross compound Corliss en mies oi
x.200 horse power being built for the Toronto lRailway- Cý,..epziny.
ta the engine sbaft cf wbicb the generators are attached.

Eacb of these engines is provided svith a spcally built.up fiy-
svheel, 2o feet in diameter, andI having an e1ffctivc rin seciglit of
say 30 English tons, now running at go revolutians; per minute, or
1.50 per second, the rim velociîy will be go (ect per second.

The total caergy stored in flywbeel

- V = 25o horse-power minuttes.

Giving 25 horse-power available energy. correspondiog tn

eV _

V = P for regulating.

Here also il is at once apparent hase bclpless this flywheel is te
permit af a sudden variation of fond sithouî calling upon thc entire
mechanismn and governing gcar of engine to act andI rcact, s0 as ta,
contral the proper distribution of steam

In other words. as there is no great accttmulatcd encrgy the en-
gine indicator cards will vary very munch in the saine dcgrec as the
toadt resistance.

Altbough the seeîght of revolving armature. etc . seul add
ta the cnergy stored, the angine mil] still be subjcct ta the,
varyiîng stresses due to the continually cbanging loatI.

Now su ppose anc or Isco iflysshccls af the sanie wcight wcrc bu ile
ta run at double this vclociîy. or better. say 2oo (cet cr second. the
total available cnergy for thc alcove fluctuation would beincreased ta
25o borse power, or fully' 20 per cent. beyond thc average power of
en ne, vis.. i.aao to i.450 horst power.

fother ssords. the engins as designed seill average normally
1,200 harse. wbercas seith engines designed for 125 revolutîans per
minute. seitb two flpveel accumuators waould give a wa.rliing aver-
age of about z.5oo borse. seitb greater case and snuch better resicîts
as ta ccooomy.

The following theory of the new flywbeel by P'rof. Sharp. svist
certain exampies and cases seorlicd out. .%il] bc found most useful
andI valuable for reference:

THEORY 0F MIE r-W LYWHiEL.

Let %V= total weight of rum in tons
W' sveight of spokes

V .. average vclocity of triml in feet per second
E kinetic encrgy stored in rir in foot-tons
' linticcencrgy siored in rie H.11. minutes

N" e Available H. P. minutes corresponding tos
rT the radius ofthe rimnin feet
f tensile strass on the spolies, tons par square inch
a - angular vclocity of ulheel

A difference belseen maximum end minimum velocîties

V .fluctuation of velciy

z .weight of i ft iength of spolke. i square inch -,ection
3 38 lb -= ooi5z tans

il sectionat area of a -;puke. -Aliae juches
te,' 1 %eiglit of oe spolie.
,Energy Rf Puc. -

2g

l)ifferentinte. liscit aplîresmately àk W
v

g~ V 9 2s

là V

-2240E %\V

33000 948.8
Ni' 2,7 N '13 58n 1- . . . (h

zEnergsv of Spokes. copistcirr.-ci raillai -Consitter a smil1 place 01 a
spolie uit lengî lc,1 z. accu ulstant x ect (romt ste centîre dit elle sliaft
its weiglct seul bc s dii dx. its velocity et xr. andI therefure ils Lîccetic

energy storedc in ci -s - dix.
2g

l'le Icinetie energy ý;toretI in mic spolie seul lie
s( es r san' r- il,,%'I

-gýý d'xl-_ -77g - 1 <3)

Thus the kinetic encrgy stored op in tihe spolies is one-thirul thant
due ta their wcighit, if conceccîrated at site rien.

Centrifugai Tensio jin j Scokes. cie Io teiglt of ries cil-.-Stip.
pose that the centrifugai force of each t-lcmecct of stce rim es trants-
iiiittud ta thse spolie. sa tient sN%-i ste ilywlicel i% ttvolvinig there i.
no circuni(erenîial tension of dtîc rien ien ste total tension ose
the spolies is-

W V' 2 E.
-r r tons . .. (4)

Tise total sectional area of tice spoie-s seîl lie

2E squcare caches. . . . . )
The total weight of spolies is-

2, E le h %V' N_
f 33f 21340f 2247f .... (6

Thus fromn (6) il senis as if tîce centrifugai forces duc te the
weight of the rum bc etiîircly taken uel bw tIhe spolies. dte neccssary
seeighît of thse latter depends; only ose elle kiacti energy io be starecl
in site rie, and on the searkiag stress ta which ste spolies arc
subjected

Centifugai Tesion jetce pakes.' dite Io lieir olives wuaght osslr. -Stcp-
pose tieat the forces due ta the seight of the rit arc balanced le> a
circumfcrentiai tenîsionc in tice rire. as in slte case, of a plaine rang
revolving about its geomretrîcal cenctre. The tension in a spolie %sill
then bc dite co, ils owic seight. Conîsister a spolie of i suquare inch
sectional arces; an element of il distant x (cet (rom the centre, aend
o! lcngtl cie x. will have tise seiglit s ci x. andI ste velocity . r. Thie
tension in the spolie balancing the centîrcfugai force of ihis

clement is s _a dix.

Thse total tension at the centre (cansiulcrini. tise spolies radial)
seili l>e

-]a " ci V, 2g 4 - tons lier sel~ in (7)

In the limitcng casec. wlien site stress due ta ccccîrc(ugal1 force of
spolie is eqecal tof. the safe tensile resistance of the iaterial. ssc
have Va' 4 z2800f. if site vailue af f must not ececed co tons lier
square inchs. V iraxi not cxcced 654 fi per second

Cjrcsenifeeuîtii Tensione in Riscidte te u o$en zi-eight - Il elle Cersi-
trifcgal forces due ta ste secight of thse rie a bialatncel l'y a cir.
cuni frential tension in dte rien this tensione is (sec Unuin s

Mlachine Dm- ign

Table 1. bas been calcîclated (rom tice aleove aquatines. andl is
useful for tIesigning a il)yseheel to saitis(y gicen conditions

Case in: nhicc the Centrifuegai Forces due tuc 1leight .î Risî are-
Bllaîîcedl Partisc- yCtrcitfereîî liai Tenîsionc in Rics fcs! a ic
Tenijon in: thrc;okes.-z numcrical example secîl pcrhalys clustrate
the treatment cf this caise most clcarly

.Suppose thse rie vclocity ta bc ton ( t lier second, ste stresses in
rem andI spolies at this sped ta lie 3 5 andI 5.10 tons per %qucart
inch respectiveciy (These îwo valises of thc rien andI s;îucie stressex
must bc. of course. assumed. respectivel>. losuer anle] higicer thant
the values gis-en in the table )

The tension on the spolies dtuc to thecir osen seeigist is. froni eqîca-.
tion (7).,or <ramn the table 2 co tans pet squâre ichci. ictvlng 3
tons per square inclh tension on tbe spok.c% ta resisî cenîrifugal
forces of tise rim Let W, bc thie wcight cf lihe port o( sice rim
svbose centrifugai forces are t.-lien uite iy tlle spi)c. tîen (rom
equation (6) bise weigbî of spolriesi

W, >< 300'
21340 x 3

Let IN' bce hc igbt of tise prt of the rim selcose centrifugai
forces arc rcsisted by tbe circtsmpfercnacal tension of tuec rie If this
tension cxisted only oser the part \, of dtic r~i. it -,voulci. fromi
equatian 18). or (romi the sable. lie eqluai o ; --o ton- per squcare
inch. Bcigsprcadý ovcr the wbal rim WX, + \V, of lice cntcnscîy.
3-5 tons per squcare incb. %vc have

3 5 (W, + W.) zW.
fromt wbici W. 5'X.
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Thus tahing IV, -t4J ton. WV wili bc 2j tons. tht. total wt.ight of
rim wîil bc j tons, nut tht %cî>ght ol sples ,7o tons.

The. energy stored. front i cq.sln, (b) and (3). iS
3 234 x- 30 306 7 hnrse-powcr mliflîtes

9i8 8
Provided the. initial tension on the spolies be correctly adjusteil.

flic stresses on tire rim and spolies woLîld bc j 5 andi 5 so tons per

TAULE 1.

Friction, be.on Sfukes ami Ncive -. Ltf be the. tensîle stress in
tonsp~er square inch on the. spolies tvlien tlic flywheel is runnitng

Duriîîg accelcration of the. flywheel riîn let the. stress on ont. end
of eacb pair of spoies rise to fi whlile that on the. other etnd <ails
tnfl. Let 0 arc of contact of spolie and hub, andtitw the. coeffl-
dient of friction. lht. horse. power requireti to accelerate the.
rim is

v.lodity j n etg y o~ pet
r. *~

5~1~ ton wldgtr' ofTit
V

Fr. Per ine.

300

200

450

lU'. ratai.
2~63

10~54

2371

4213

05~87

9415

1289

1031

2110

tI.P. IoIns.

13*17

25-82

J4210
me0 1 tu3 52-70

Weight of

raue

avatta.blo
1e - 4

Tons.

4.3e

Itatiof 01

wetgh ofl sfit du.
rtîa, totts*own

f5rAWetgbt.

123

.794

2t1

'305

*843

1*15

110

119

Tons per
soq.. ta.

41

7'48

9'47

2240 A i . RlN
'tnoin
splke, duo

tu tl.,ir

Tons per

8

.234

.523

square inch, whiîte tht. w'beel runs steadily with a rim velocity of
300 ft. per second. Taliing the. number et resvolutions pier minute
zoo, the. diameter o! the. rîm would bc

300 > 60a il 5 <5.
500 sr

Càrcum!erence oI rim 3f> It

-VLI&Çtfl 0 r 2174 x 36 '-

2174 tons being tht. weight of a cubît. foot of wroîtght irani - that s.
the. section of the. rimi woulti ho 55-2 square nches.

The. totl sectional area of tht. spolies is

X____ 144 91quare inches.

S2> 4 S mairs of spolies i '. in diameter
Iaîtiai T. nitipn un the Stokes -Let A .be tht. total sectional area

of spolies (that iii. equal ta the. sectional area of each spolie muIta-
plîtd hy twsice the. number of pairs o! spolies). let A, be sec.tional
area ofrim. f. antif, the. tensile stresses on tht. spolies ant i r e-
spectively w1ien tht. flywhtel is running at its proper speei. F. and
F, the. corresponding*stressesý when tht. flywheel is at rest. Then.
evidt.ntly. A . a ,F 8

the. negative sign on tht. right-hand sie of the. equation ind'catzng
anr initial compression on tht. nm correspondimîg ta an initial tension
oni the , spoles %%'lin tht. flywvhcel is running. its radius will ho
%ligbtly).ý.:rget than %,-len at m.S L et x r ho the. increment o! the.
radius. I., and E-~ tht. noduli -f elasticit) of tht. rîm andi spolies
respec t i %t1 Then tht. al.latîon..l ttnsàlt. stre..s on the. spolies. due
t,, the in, rement f tht. radius. %J.l be xr E.. anti tht. aditional ten-
sile stress on tht. rini adl1 ho E, Therefore

fr P,+ XE'------------.1.

£li7ninating x frorn (9) and (10) we have-

(fa - F. )EF, - (Jr - F,) Et

>ri ubstituting for F,. its value from (8),

(A - F.) ri (f.. + A- F» )11

or, Fs (2 rAE, A>i )2 rAr (f E,-frs)

If the. maximum stresses on the apokes anad rim f. anad
f.. be given, equation (11) serves to determine the proper
initial tension Fs to bc put on the. spokes.

In the examplo 'worked out above, fe - 5*10 tons per
square inch, f. A4 -~,A 91. A,. - 55«"0 ands equation (11)
becomes

F' (2v Ir 552 + 91> 2. x 55'2(5,10 - 3'5)

Frore whieh F. (346'S + 91) M-468 x r i

F. - 1-26 tons lier square inch.

The. corresponding initial cornprcstion on theo rim will be--

Fr X1~ 1*2G -- 3 tons per square inch.
X x5-2

-- . (12)

R boilag the radius of the hub. If the. apokes are just on the
poiût of alipping on the. hub,

Asauming that je f2 = 2f ... ...... (14)

From (13) and (14),

A 2f u
2 e50+1' eue +1

Substituting in (12>-

H. P. - 4'07 f4!3•Y u +\ C

an equation gitving the. maximum power that can be transmitteti 10
the. flywvheel rim.

If the. powcr transmitteti at any, moment be less #*..tn that indi-
cateti by equation (15). there will bc no slipping of the spokies on
the. nave.

In the. exampl -orlied out above (fig. z6.> taking ri for irant on
iron (dry surface) o.2. andi an arc oi contact of ah right angles,

* 2 356 and e'ê 2 603 Equation (15) becomes

H.p. _ 4-07 X< 5-10 y. 9t x< 55 x 300 x -6o3 = 10440.
575 x 12 XC 2-6o3

which shows that the. chance of the. spolie slipping round the. nave
durîng the. ordinary worliing of the.f>~he is ver remote. Per-
haps the greata St probabilit~ of the. spolies slîpping %vzll bc in tht.
case of a bicycle drivizg %hcel. but herc again the. practical ex-
perience of the. Jast eightcen months shows that this possibiliîy
may be Ieit out of consideration

)Jeding Stre'sses ait the Riam -There wvill be a bending moment
on each radial section of the. rm. Considering the. portion of rim
bet%%een two adjacent spok'es, neglecting the cura'ature. tht. distri-
bution of bending moment is the. samne as in a beamn loadeti uni-
formliv and fixeil at the. supports. so that tht. elastic line at the. sup-
ports is horizontal.

Let b - width of rim. h thickness of rim nieasuirtd radially.
andi 1 tht. length of rim between thet. wo adjacent spolies, ail ex-
iresîI. in inrtes Let Pl' 1e the. total pull on each spolie in ions.
tvhîrh will aIso be tht. load i jstributeti on tht. rim been two
adjacent spolies If thts portion of tht. rim %vere fret. at the entis.
the. bending moment on tht. section midway between the. spolies

would be ~-inch-tons. but the. cnds bcing fixt.d. tht. bcnding

moment on ihis section is -~.white the. bending moment on tht.
4i

sections at the. spolies is - L (Sec Cotterill's l"Applied Me-

chanics.- Tht. maximum anti minimum stresses due te the. latter

bending moment will each bc ± p

In tht. example .%-orked out above the. spolies are xi'ý ini diameter
and are subjecteti ta a tensile stress of 3 tons per square inch at the.
rim. P is therefore = 266 tons; 1 is -9 in . b =-9 in . anti
d = 3 ini. The. greatest tensile stress due ta bending is therettre

2W6X 9 z 4S tons per square inch, showving that tht. stresses
2 Xg9+ 9

in the. rim due ta bexsding are practically neffligible.
In closing tbis Imper I must apolorize for its bcbng unnecessrily

long and so much repetition, but my object %vas ta mal<e this
treatise on the. subject as complete as possible. anti abos-c ai te
emphasize tht. necessity for. as weli as the. saniy advantages to bct
derwedi from. the.adoption of improv~ed flywheel construction.

The city counicil of Mont rcal are said ta bc considcring the. installa-
tion of an clectric llght plant alongsidc the. new garbage: incinerator,
with the. object of using the. surplus sicam front the ir.cincrator te oper-
atc the. plant It is bclicvcd that in tbis way sufficient 0ac ca bZhd
te lîght St. Gabriel ward andi Point St. Chtarles, anti thctcby- cfféct a
a-ing of S3,ooo fier y=r.

OcIobcr, 1894
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THE ELECTRIC BRAKE IN PRACTICE.

liv Ei.stiR A. Si'utRitî.

Exantinatien cf accounts of lthe eittr strtet raî ta>LaifljieiaOs
cf oaar large cities rer-cals Ille faci tlit lite i let tf adamage. airemal>
very groal. is one cf growing importance. investigation cf the cir
cunistances anal detaileai statenaenls cf mnieroax itenas tarien ai
ranaloîn fronm the daiaage accoatat. poits ai onuce. andl it ne tincer-
tain way. tei lthe iriefficiency of the prescrnt banal braie In many
instances. coull tle car or train bav-e been stoppeal sititin a cont-
p araively short distance. the accidient ana laitant damages seooid
ltave been entirely, avertel The firsi intvestigationa bad to otîers

svitb the sanie resaii. anal in conseacc the %vriler is prepareal
te showv Ibat ticrly R.5 per cent cf lte acciudents ulira.clly occeirriiag.
are due le lte incfiucient operatioti cf braies 'rThe grerving frt:-

quency of acciients and lthe constantly increasing demands of the
public for damages. are indications ihat have not been made to, im-

preSs thse minci of the engineer. or 1 anm sure adequac mnens wvouid
have been ferthcoming for the correction of su, grave a faillt in-
herent in ail the prescrnt systems of powýer.operated street cars.
Some of our municipal authorities are taiIing action wvith ireference
te the increasing frequency andl severity of accident. and althougb
rno tborough scientific investigation of tbe malter has been pub-
lished. yet it is a startling f tct that %vith the present hand brakoc ne
electric or other cquipmnent to-day stands provideai with anything in
the Uine of an emcrgenc)> ,r-ckc.

Enterprise in Amenica for the public convcnience of icr citizens
is truly phie-
nomenal. and
reaches ats
Ihigbest expre-l~
ssion in con-
veniences for > -

travel. The'
per capita in-
vestment in
the cities and
larger lewvns
of this court
try for elec

s'esîe ori
mcch mari.r
woan isode

corndtno les-

thflormous ig-

tuirvestedfo

hvagn a

stimluste onineirsutn in onrflaanmntn'
infuntemnt iimersfr noiingUchoansofos

areg e-e inraiga etei egtaa aact.wt arn
constanvtlmrextigateseaanlsotnscfprli.

sticmus ha egbeen reoulng einard epruI vem ent ni
bas bement iana te te as for relarding th thanl ofil tn

smerobly bnin th canqic-yaerncrs and trains te astop

sprc evs ancweainht is gotraally apdproachal. bi epeiec inato

csticly mio cre In se ding. howcvcr thd fmoturs ofboerin b
andtreca coman s diferentisd froeba tha ta roMroleme d
shnet hve prenotin mm-,-d Vempasaiel ronaor tatton

s'cmotivo erngin te is proditain oit a compl. epaioa
sochae irica thearam wt richa ecergis bi troain

Thpejas cfd wits aic gaionl acoprativelhs irifreuct an ahe
teopotonof capabilit im ortn psc ol an f trainca fo ycars bcr

everl b e allom etac inbe thn.e tmrt r e ar vhalve.
smwhiio ering. ist aprurats mllohw hi t adjuseri bcs traine

application te a nicoty. Nlorcover the time alloaed for the total
retardation anal final siepping cf bis train is usually vory long coin-
pareil uiîh that allewed in stree' railway practice

Of the twe. the streot ratlwmy problcm is the more exacting. and
in the banals cf far loss c-xpcricnced eperators. anal veî nee arc told
that the mochanismn involvoal in its solution mu%.t bea;r only a smail
ratio te the ceai cf the total eqtaipment Owving te the rccntiy
develoeoa relation bcîweoen effective hraking and the accident andl
damage accourt. the purchascr wili bo spurroal on te ruroful investi-
gation as tei tlle limite applicalIte bis cars. anl wvill be willing te
sponai sufficient time anal aoney te effectually control the retarding
as wcll as tho acceloratina car. Te bo sure, as littleexpense shoulal
beinctirreal here as possible, but cnough te fully mccl the require-

maeita Especially is titis traige itow titat atiaple pow~er for appyik
the lieaviest brakes is at liaita. and evoi if <istal in a '%.Istt-ftii aîîdà
exctravagantt talatanier. ini the largest ainiait po:silale. i-a eittin.ly %vitii
utat cunt. aujd ils nu.ans uf Loitrul darC;lI ai liaida i lie intportaice
cf tii paropuiioit Sluuid ai ote ttialiatlitd tigae ai tentii % il ..

aid coinienal the probleni as sucla to the etigitter
The poparlar riplreciaiion cf lIais pîointt is illutisrated liv the grow.

ing frt<1 eecy of is dulcassion by the daily jiesIli Ouir larger
cueCSi ite foilow iug is a.il exîraci front ait ci litorial ra-ceittly ait.
pocariag

- ite nuntier cf aleatias <lue to niotor cars lias- alarntugly lit.
creascd %ilice the trolley, Sytei luberate-a Ilte slaawV-goiiig htorse andr
mille Not itat the deaths ar- dtue to alto electic cairrent Îlie
-deauily trolley 'notion lias îîroperly becit explodlca Il is thecar
wlieels thai are doiîîg the deadly wvorl Naaw tuai gigotors andr
truicks have been in a nacasaire standarized,.mniagers of large
roatîs. especially. are heiitg asked by titeir patrons wdty tiîey (lu flot
adopi proper precatations so tuai the dlealla rate îîay ho ciii down
Titere as no cite pari of eleciric or caible railroadiitg se inmportat as
the abilil>' te stop) the cars aqaiclaly At saici tintes iaaitd-brakes
show ilacîr itibereni iiiaaeqaiacy

lut se grave antd aurgent a case w,%hai can ho (loue in the hune of
rcmcdy ? The qauestiont îatîarally arises. %vili ani- systent of braking
werikcd upon in conneciion %vitl the orciinary wbetl cf a1 vebicle by
saifficierit for the stop requoired ? %Viaat is the maxinumit eflicience
obtainable by the braire workiitg throaagli the wltels ? Is it suttia-
cient te arresi the car hofore accident in case cf emcrgcîacy ? Can
it ho muale in any event a stîffucient accident preventer ? Tuhe popat-
lar notion tuai mcxl accidents are due te braire failaîre ix true. but
in a way thai is litile understood. the failure beiîtg eue cf degree.
It may net ho- known tuai utîder proper andc standlardl conditionts
any car or traina mxay ho brouglit from a speed of ion grilles ani heur
le absolute rosi inside cf len foot. il ix tiot generally tpl)recinto-d
lthai the icheel brake bas ample capaciiy te accomplib h this. The
former investigations cf the wriier %villa reference le aulhebiot tînalor
conditions of aceleration anda retardation. cliîniing ana l ex;ccnting
bis. afford ample proof tuai the rail aulîtesion titroligi tue

tlie V fle 1
*d~- ~ I#.% brake moreI -eý-à U»A-,-26oZZs lthait caparity

stifricient te

ii restit.
For instance.
msstiming aîîy
'veighî andl
boad. sa~V 17.-
0111 lbs. tlle
storca litp est-
ergy. ta4.426
tac)t ibs . cari
waith case bc
du xsipa t d
srîti twenty
foot for lthe
ordiatary e-
aaiimcitt.and
irss litait baîf

7aof liais <lis.

lac. or flt

w iteels are
3- compelcal te

vrrolve in unison Tiis latter consiaeraticua wil la m een te bave
l i ll ho soon by a glance at lthe figures tuait the centtre o graity

othe ma ssis far above the wicel contac. ihat al rt re.
it.arding effeci takes place on lthe hase lino in a piano below that
cf the contre cf gravily. rcaiiy the fartbcst projection alownnwarai
cf t< mass as a rebole. A sudalcî stop atperating on titis irise
lino tends to pitch the alipper portion fnrwarai bringiitg necarly ail
ef thc wveight. anal wvih il thc rclaraiing capacity. tapon the front
piair of wheols. Ttc brakes on the rasar pair in tue oraiinary eqtip.
mont w.iil have but uitile effeci if. iowcver. by any) practicatbie
metbod they are couplel lei the forwarci drivers. the braieb on
Ibis rear pair st romain active anal of fuîll effeci Titis is truc
even if the back pair sboulai bt liftecl cîcar cf tbe track WVitb
increaseal w.cight aipon the forward dravers comes ample increasal
atthsion. thus prcscrving the futll tractive eff9rt cf lite total 'reigt
intact for purposes cf stop. wbicb is impossibce an thc orduiiary

cqttapmenl. These effecis are ail aggravatc< ian case cf short
w1hooi base. The p oet tcndcn ï toward a lontger wbecl hase
is a step decidcdly in the rig iat direction, anal stetua ho
encourageil. The effet cf stifting lthe loau an refereuice te the
asies wiil ho especially noticeal in dcscending balls, as short» in Fig
1. where the momonlum of the rapiaily retarde(] mass% tentls te %tift
the oau .-entre stili firtr forward. an -orme cases aimosi wboiiy on
te the front driver-s iMwl h en le have lcss cifect in asa-a'ndaaig
gradles Ilere in saopping. tte incrîta tenais to correct the position
of the siiteai boal. witcreas going aio'ri. in stiippiitig. lthe mntoen-
îaam. as stateal. tendis te stli fîrthcr aggravatc tule condiîtion Thc
practical effcct cf titis mav bm seen %altenevecr.an ordianary Street car.
moainteai aipoît xpnngs fil fair resailience. a% *îititly stoppeai The
car wiii )le scon te sîîdîenly aglit itsof. bai.tng iteen pîacted for.
ward in the process cf -stopping (sec l-ug 2). the front sprungs hcîîîg
dcpressed anal the rear springs cxtcnaied These considerattons ail
go te show in a ncwligbt tte advantages le o aloecavel front coupca
drivers for genrral Sireet railway service

In a paper prosenloal at the last annual meeting cf the National
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.tre-t Raîlsta sisotn. ilîîe strîîter ait lie retiits t.f ant oîriginal
i n et ,igat ttttt rel.t tîg t., tilt. rela.ti e- t ra(tst- iv 5.iti. t*tIt iii t.stl ti
Ir.N ass i .lll * ' thet i ' It,, h''.. 't rtt car viîjîîeît t . %%lits

scp 1.tî* ri i asits 1 anti ih (tltiiti.. itit'' .\ gratie ssaq bit
cttnsîstîngb I 45 Ill I« rail, 11,11g fritl mu a spur (if lese ci raci. gis tng a
,tivait %i-idte tt( 12 t p.er ce'nît j'.t t n grade %%.aI risti firsi a1

tttll Ntitiietn '. r h tint s' eiging 1 7.1.1:5
'~ilis \ 'Ii natlo tîeter m.14

t at tacîteil tii
tht' rt'ar biasIar atdt Itac to1 the Iratit.
i t'uit a litse- as% ot ttî either tilt tite car

t rd.gthle rear enid tîiissat ini the
tes ttri-t.itt a a thenti lip lt.4d thirt tigii

ara lt.retstatict,. g ra t iaiiy aliiîv ig
tiîîa- lt trail) 11101titte CIvilatio.ieter

lsit ti11 ials h iit. .1ss 'î'i eat saslth ',C-itio the
lictliî , i grâ,ltaia apti >ti atîin - -f tlle 'tratii-t as to eiinattiail cie.

nienîs~~~~~~~~~~~~~~~~ ut t,' iw î,in t's.rlitntt iiaî.tee lsas
f. q ttl .t a -ti le% liant tel t. .t rotleu i% tnt teiv tseiess for tlits litr-

l" w< *- Aier %li iiiii g i f titis' mlicel- bial coïineii il -,vas tbevt

orgliniarv ianîl iralt Tite ratio iii titi- lrake levers svii lie fotnul iii
tut' îno'h'rti triicks tn lwcaî sîr front t', tri Ili, acragîiîg aIX)Itt
te) i Thei lt-er i ni of the lrake '.afl %%Il lic ftitnti 1 ta latyshere
Inuin G. tii 13* .\s'.iiiitîîg Il- ab tue average. the ratitis frot the
cenître of tit' braite chtairs 10 the icntre tif tise braite mtaff \\ilIi l 1.
giviitg titîs 1; 28 lii i. tir a ttal lest'iage oif 5:14 tgi 1 frot te oîîer.
ating ltandie t., tue brake bgcaun Tsi elemnttts nov have t0 lie

1sîtd irsýt, the friction coeificiet'n of the lrake shiies acting
%iini ciiilled vie ls . Secontdî. te 1îîivver 1n Ilîtle lîrake staff Tl'le
%vriter lias encleasorcl ici cover bath tif tiiese iinknowii t ntittes iiy
actîtal esiiersitit. giviitg tue re'tiiiîs in tue tables Table 111 %va-;
taiten hy a tivoarnomelcer bei fastent-d tiiectly to lthe hirake staff
liandie iii lite of lte putl o tif ui onuîormanî a cast irout lrake vheel
16- utaieter fi-rn centre t0 entre of a fi- ui-tt beariig lthe itandle
A tittatber tif exliersiiccd nîoto-n weîe itîvitetI t0 test ilitir-,-trengtli

siioni tii htatidi anti carclitil reauIiigs viere takens Il %Vas tioticcil
titat lthe riglit ai-m tif lthe motre experiniced itiornieiî %vas Iîttîcit
miore developtal tuait the leit. a fact \liich. 1 tîtti. lias betlpoîte
tîtt befere The extent oif titis developient ii file forearni is Cer-

A
-s

-c
-o

fi 7

24~~~~

r. o

laittiy titiste inaritei. situwiiig tîtat the gus puitg nmuscles
anti sseigiî of lthe bioit) art! lte cevieits brutit mosi
loto play TABLEi Ili

No of Weirht of C.radutt tut

1; 140 112
.58 20013
2t;4 287 145

6;2 175 1125
123 15:1 12)

î'.i 1 P-1) 1-50
2r1 170 150
!Ir, 155 135

246; 1:15 110
287 135 125

Gf; 16;o 125
4. 176 100

266; 187) 175

.~~~i~ yer vg 1:117
yei sei ;r% ice

Riglit ausi

L.eft ai-ni

tit' % -it t%a anîd tite saute conitrillting rîtetîtat anti sonsi-ce of cir-
relit una, iiti as in tuc e tt.t c\eritit. lthe asies ii titis

ett tiitrii il; tigct tiletili lb s % geai-s autil 1 a single itlitr
li' fnlittssîîg sale t' , Ie' t ittealis tif fisC 'VI ottf reaiîgs takcn
fi-titi t hi' , i

12 Il lxci t eut gi-ti. sît'IbZit * 'i ipi;iiiiiet 12.(;S: it)s

120)1 3125 it)s 24 per cent

2211 3850 :0 per cent

2013475 :14 4 jici cttn

The opeî [rat. r aptjlîtsil ( tiirelit tît the car, ii ail1 te.sts. anti
t'sers' C-111itit o f e-cgit.il lireNsii-c t rac1, anti ssea-tier rermainttet

t'it'nt t. .0 iti. 'tîglît i t ffiier tt jo iiiîîcnt% oif cac h class liase sînce
ik'cit tetti sttltintîaitittg lthe alinîe iît Tue aCttin~n
ciil. Fig .Astts. a ial %,tiiting otn -le gi-aite svtlttvatunee î

lirat îîi le-r facts tî mi. Ict Il' tîtrn for ani inîstant to the
itat i lit ai-sr'i I-d i'îlt i eainstatnte tgî tue lxii tala tif lthe gratte

Tuh'e a l,îs itt' fttli.tîsing sale ai-c i'aci the ic-n tof ftur .et% tif

12 44 ;wr cela gratdt sîcmgitt tif (--iinent 17.9.35 Il),;

~~ ~ ~ e-r Atu~atdta' p It.gî%tl ;"richit

Ii;.2:, Il)%

21M)0*
20t75

.1 per cint
12 !» peu cent
12 pe-r ccnt

11 per- cent

rht' t ai sta' rîn où itite gr-atte aitti1 reilarceç %tlts tnc in ss huit
aIl tiirs i ttu ie çt tlii.ir!ti t. r i- es tis ii tiscin. busi tif niticli
lightrr ssîtgjht. %si . 112.11ik7 lis The iinanio-metcr %vas attacltcd in

jerk îî ti ttouts Lîtterccitc . jerk

1:15
275
2:15
212
245
20t)
t.,7

210
175
250

1250
200
250

224

of ftream. 12î-

Iticept. 14f'
lorca.iusm.l
bîiceps. :ý

385
:112

350
325
:V25
350
40>5
400
475

33.1 123

Colums 1 anti 2 indicate rdcslectisely the No tif tîte
ittotormans antt his sveiglît. t-lscavpi ihCoititron 3 itidicates lthe gr-aest psil tavpl ii
lthe riglît lianî on the liatîdie. brtngîiîg ini pilay aIll

posibesvigiîof thebody

FiG. 9.

Cobîimn 4 indicaltes the sante condition as Coltimn 3. the
niotormaît in this casec grasping thc hand wvhcel svith bath hanîls.
%orne motOrmcn UsinR gloses ta iireven thiri lianîls slippiing

Nte of tlîc mecouaîld maintain these salues foi- moi-c than .j second
In Coltimn .5 is intiicatcd an e* mcrýcncs' stop'- The motarmcn

secre tolci ta -break the mac'hinte- if passible ln tItis test the
boidy sv-a liiaccd. %ometimes ssith the knc against the d.-Lher mail.

OctOIshe, ll194
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ite iI registeritîg fihliglîei jerk t isti:tlls' given
longe of file body
It \%lt lit sten tisat the Power appimei by the sic.

average ilttîtman ts abotit 131.7. antI] can lie tta
case Whal liandcs and tflic s cight af thle bad(y arc its

average. but tii- %-alltie cait it hetaitaincd. It
of caltiln .5 canntot lik wscd in these caiculation.;. for
althitgi t hev s.how file pressures it is possible tu
tipon 1tle iand wlteel. t eenrcsstires canntl lit t
therefître cainttn lie dej'idcd *upon for brakîix cf
sltow titat tîte foul ioster thai cat be îtsaintaîtted

Fît. Io.

lcvrfo~a~iîficinîlengîli of lime
nol ixctced ait average of 180 Its

Spced. Revo
lier installeî

ssllet.
Varying,

Constant.

ltions
33'

for th pîtepose

TABlLE IV.

Itralce pressure.

150 900 lbs
125
100

.56

20

105 300
500
750

100 1150
1500

94 3790

Tracion.

87 4 lbs
91 7
99 8

118
133
1.504
1.54
174 4;

.505
91
112.5
178
:305
488

'rable IV' %%as; t>bained as shotun in Fig 4 A h
Itad been rn in sers ice aboat ilîrc or four days
flit\ asI carrving lis cnt-ciprating witcel. lified oui of flic truickitnd]
placeul bcîwecn tise centres of a laîhe. the' latd sipon Ilte itraite situe
accitrateiy meastîred. antd the shne lîcîd froin mos'cneni aroîînd tîle
wheel bs' a dynamo-meter Evcry precatîlion wastakcn to avoid
ltandlîng fite pcripltcry oif flte wiel or tlie face of the braite shme.
anti c'en the dust was left itpon it -o as lu ctmnform -. ; neariy as
ptossible 10 fie normtal conditioons of praclice Tiracing otir igo lis
application to tlic braite beamn witlt allowancc for îoss by frictioin.
se hîave 3940 Ibs applied t0 eacît of fic tsso.shocs, stîtici tîpon tilt
chilled stîrfaces arc foîînd itoder ordinary circttmsiaitces by Table
1V la gise a coefficient of abotti 12 per cent Tithis WOtilui gise a
retarding effect of -16îO lbs., which is Icîts than onc.îliird tbat casily
obtaiitable %vert the potwer ncedfui for ils application ai liand
Tîte coefficient imIen test condlition-; woîîId have been allotit :37
per cent ta realize asnyting like the totli salue tif flie retarding
effeci of the %s-bcd Thîis unîler condlitions of cilled atît giazed
surface is enîircly out of the question. showing aI once the noessity
tif poster in the ipplicaition of I)take if anyuthitg like iheir futil value
andI use is ta be ohtained This is also, a>ssply borne outin >0prac-
lice, as ihose who have tesîti ihis point wcll itnov. titat tîncler
ordinars' applications il is next to impossible 10 Nlip the wbee:lq of
a motor car by the hand lîr-aie

1o the elecîric braie, on the otiter hand. the faci thai lthe truckl
parts are not bound up and locit-ed mbt a soiid mass bv the enor.
moiispressuires ofithe hcavy break les'ers anti %hocs. is fond to pire-
v'ent racitng and slraining the truick as sueli as jumping fitracit
anti curu'es selten lthe breakes are set The aies andti rtuck parts
-ire perfectis' frc for easy %tit normal movemeni even sshet the
braie is cxerting ils full poweer Great redjiciioti of wear at the
pedestai journals is alsoi foiind. owing 10 entire absencc of ai o-f tlic
tîsta Ilîau' pressures of the braite sboes 'Me can aul sec tbai hy
applying ,deiiate posser and conîrol to the suheel braite. this ce'e
ment of the equipmenl mnay bc raised ici the posiuion of an indispen-
sable satfeguard. the s'alue of sshich can only bc apprecialetî as ius
hitherto undes'cioped resources are broight out. demonstratcdi and
rendcred simple and easy of application and control lIs practicc
the gr,'ttesi necessily for maximum brate applicalion exisis ai the
high."r spceds From Table IV il NvilI bc noiiced ihat jîlsl ai titi.%
point Ph.- failure is grealest. the coefficient being leasi. incrcasinr
as the sru-ed dccre.L"es This basL alssays constiiuted the one grave
failli of ilt'î air hraite io railssay service The intensily of it% appli'
ca'tion siiou.id ha greaiesi sehen the speed is greatest. and decrease

wjitl a1 stiuîtîc as tilc speed droiýt-ffI A,;s %iiili'ltiut ft ler .i ut tituîti, put 11,1S
liteii fttlîv caseretl iii tie cli-ctrte Irak'. \sulIth i% tit- fîtt moi h it' tat

V 111ll tif Illte Ilte s .rytttg -apîtlicalîiît bas vue li'ti' ,iîi i tu 1 t Io lie. .1ittl
(le ta ratt ilt1 in cle I n ut sud a iiî.îitiî'r as ta [)et foiirii i, tlipoltit fonion ai

cd t0 abotit 224 auîtiîaticalls'
average ' alîcs A pîlant vsu't l he îa'r ailiiiiig tii vIv t rical tui ittis .1ft . itslit r1s1 ia ai m i taîtiiîual i î'f siîi.i a r i tts.1it ,vt

recijerkitig Many~arc tilt- pr.îetîcal ilîffî( tiltie, le) lit- sttîiiitintei lxî'tirv' i iîiîiiigl
naîittaîîel. andî coitittiterci.tal tsi itlîitig ltlkc a% stuîatil tîd aisla ittjrd i

cid 'rite' tî'sis EsI'il Ilv ii ts il lie It t lii' î'lî'( t til liv 1 uîvsi ilitii'iidis
uipoi th hrakc atî eerie are ai ssir çsticli ssell itigi tiesleithe, v\pelrt.

tittater It a îicwv fielîli itstî iît IV% s ar at liaiti. andi theivs
rr ait to lie Ciretiiel- titîi 1elal Plv aItfl ic 11 iattre ot a lîlî ttql .lr
of filc l>lîî 'rIte jirasttt- aliî,atil of (t- u'lttrie Itiaki. aI

* i lgi îiroably tit u'iclt tait tut (lit- gu'iieral tule. atllilîtîsiratVes
flic s\%ide itatCe to lie pîat-il I tc s îil t- oai(~ ttt titlt' Itîva
andi tlîc comimeircial .a.ri til t'f I ouî tcu t' ilt ul'siiter lias lit--
lievediltliat elect ric il \v t su a ai l%- îirî'furalt liits iithler fi ie fi r i(lie
apiplicaionî andu rîiîrol tif lira.s % ' i\ oilig tirs! tit thle siilutttiîf
Ilte rtntti l îîîîîîsirakc iroliu Itîr rai s iatraits. lit- liiit lits fi t
cIvet rie brakc alîlaratus Ini S2. andî lias, ti-il anil e\îis'rîiiii.iI
on tlic problcîin ii ils varionts lilaes atit)Nt cititîtot iîl y Nsice iliai
late. wth maorc or less etcoitragetitelit h uit' tif 'utiI itîitaI îirigrrs
As il> its application t0 eiectric Cars. tue a, ilPar;%tuîs %%as sîtCCC'.fillIv

spplied oit sainte dloublle trucki cars, i i Il îîîîî. MWi tif tiltest, cars
wcigiig as nitîcl as I12 toiits l1'lie fi rst tif tItis alilarat us. sinttilar tii
iliat sliowî iii Fig .5. \tas Coi'triccu sote five s ears siie Th'Iis
app1t.ratus itas biki î_oittail) inttrgtîii> alteratîîîîîs antd i&eit v\
1ierittientcd ss it. tuttI fat thli pabt eig tcfliteii i lis, a cuilsit ltl
îîicreasing iitlr of electric Cars. eqiîtilleul s1tl 9i4 eîi'u-tric liralse
alilaratis. htave beci ini regtlar sert te. ,incti of i.. .e cars rîtîtitg
wjllu chtange t! itorrîten titi vabi .f 1:1 lu t iripîs. Ille s.tîîv mtut. r

mant hia\ing fic car once uit about i lrc da>t s. i.k ing it impoiussile
for tie mîent to become faîtlir t etî t le Ciratiotait tilt- lirsikeI uiring luis tinte ont: car Ilia. aI titaI i7100n les lîîig

'sialrabot .18.000 utiles. dtriitg Nomeî slieciai sîccis tif tests
niaiig frrii 178 ta 2201 miles dcsily It is ily tindler stîcli rigiiroiis.
conditions oif acîtial oîîeratioî tt t'a;tit Jirtgress eun l>e lia<lc iii

s ~ ~ ~ ~ ~ ~ ~ ~ ~~~41 mi îid rtlcint rcîe Altachtiner\ antd apparat11 us îîîst îîass tlis
:<o5 ordeai siiccessfuiiy befitre il cao lie 1îrotgit tuti tîtoroiglt comttir--

cial shape
At tlic menitiotn of elccîric brakes. tlicecigiîteur ai onte' adiis tît

îliey sliotill lie citircly fe.ssihile. anidsial adsK (htîti ire is 1tîerit y
Cos.iiiellt of cleciricai unergy ai liatd frni tlt central stationt lo retard aritI

controI as wvell as projiel tlic car TItis, i»tv is îlot flic mîeilîat
9 7 lier cent tindertal.en lîy tue wrtter To ctîîploy' flic cenîtrai statjin etrrent

10) 2 for îîperating flic braites usoiîld lie io Itîîtiî ver). îiaterially tliir tise.
il i fîîiness anîd certainîy of oper:stion 'rite braiaig ctîrrenl. ailthoîighi

1 2 îiscd ai con>parativelv infretîtent ititervals. andî tîten ouIy for a short
1.4 8 pcriod. shaîthId, for tItis rea.siii. lue :tl>solîtt"lIv certaint atitl itifailting

if; r)n i ts action. aîtd nuit subiject Iotr% n - lîcart faillire~ of flic central
17 1 station. tir stîddecu ccssaîioît cauistd lis* the openiîtg tif Ilte circuit
19 4 lircaitrs. tile intterrupîtin of itle hu. ih liefying off (if tilet:ruly
9 8 faîltîre uîf tlie fisse, or failire at otîter iole tir less t tilieralile poaints

10 1 The eleciric liraie uitîîer discuission lias lieit uiperatetl oser a ycar
12 t euîtipîttenti lipoit diOfecit rîtats froiit eit'cî.rtct>y geliratcti Per 3t.
il 12 beittg cîttirel y iitiepetdet of thlit troIlley ciii>itictii ii. tlit( liraiig
12 etîrrent îîi hkiiig derived froi> tflic ceiiiraI 51:11 imii. butî pioti id îiu'l i
14.4 tfite lîtîser of tue iitiviig car. wlîîcl psuier it is lesi reit Io i trît I îf
1*1 2 tir desnimv Tilt: hraie titîts aperales eitially Nstili xs1tli te trolliey
traite shoe tblai oiff. antI, as seill Ie 1ktiileriutiit fri the ftîli)isu iig ilesen i iPiî!. filie
%sas taitei wvit h t rolley cîîrreîît lias itiiig ai a I iii (Io sutl tIlie c.tr Mlle thle I rakt!

F.*I. i t.

i% hicing tiperaied. esccpt posîio i maîntaîn the ltghit eirciait l-hP
clcîr:c lîrake a: tilt saL1e ligne i., eîîtîrel% ilndpniîni if lit( tant
lîraces. shich may tir irîay no itu pw1rcss!itti i thî'uj iti 'l hrl
liiaktng action living .. ig'h' nîceîln f ti lt. rrlî;îry lîraki.
%hiws. it is lia foitiîî iti5vr t . u,1 cmpliv t bita iiit ccitneet %taiti 

tIlle Clectric itrake. aItl. îIlgll in tule carîer tit. % r t i~WC.rt. îise. andI
in tlie case tif irail car%. ese i nt he.m x- serce anid (ii gzradCý..
sonte engîtîvers prefer tl tisc* ulietis ai t he p)rtr.ciit tie Ini conntlitOnl
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%vth apiparatns% sic h a% '.lîîs n iij Fi 5 The' t tirent ettipiloyvel lII
thle o tiltir fo r iii 4r.ti ng lt( ib raket ms's1)upilI> atitatstal ly

tutrnmîmg thIti m i o r ni't-r rs iiî etea) u As t lit'se are dri% ci
fumiiand liy thle nu.,il iii r ithterv *,' etitt ilt scutil

05ii IfIl litS I- th ile 'tai i iig ile at *if Ille car Tht' IbraI, îig
ciirri'iit s% t lusJir iii-' tIth *eie t'f i lie int schiaiiai esieLrg
strtri'j tp Int Il- nitiing lar. %%Ill(i Il. liv-ing c ostimni. c.atis." a re-
t.arl.1tiiimi andi fumIsi %iiipinK ti the nia.I ;t% a whIolv lThe Clirremit
s'' gi'iitratect tuas lie a.rtheriîre led thltriîgh a lîrake magnet as

aI u seiit'i.)p' s ii.'iraLei hov,' i ias trresit te motion <if
thIe car -*e lt .% uitit iii . lit''.iiit ir le lit îav% relai-d img cils-

Fîin. 12.

ret ismn th lciiiqii itg ineîalic nias-, Ils itîavîicto-inducticin \\lteni an
art ive lotcaI circuit is iised. tlise laiter ittet Imîx is isualiy eniployed
for rrasis si-Iicli %%i i lie imiale muire appharent

in tlcvcluiing titis ssiei thle lut.isit o hici secinii fraiight wvit h
thme ii<t dititilts'. andl sîlict lsis fiîîallv rece'tsed tite s.itispIesi

istitttîî tif aliv I-mî conîîii'tion m i ts thle lîrollemn. Ivas that (if olalit-
mîîg alsiavs .1i1(l %%tli taluCIilte certaiiitv btiffbcieiit cîmrrî'nt althei
lii'est sje.l iitîotît Ille aid îîf tue trolley cintrrentt lea.ser couls
siere at imtersal, resii)rtcdt tii. maiiitainiîig connectiitn ssitl tîte
trolles uircitit ... \rtiftcialt teaseis - Cre also tised. lietitg a ilevicu
iv iiaiis of ssIiiIllei triîilev Circtit %%s' citircis (toine awiav wvitli.
anîiill l w. 'i-ed %%eIl ( iuservat mîtos macle trogu ite t mmcn mn

cimcttlii %%lithiis e Cxl.jui-itteti Ici ici ai> esiaiist ive tîInestîga-
tio îîîî if i el ual îîîagîcî l'In. li t imisquieîce of s' hic h 't ruiitiraI

mîlîs o, met ail, iiteil il) titimli ze il) thlit fulli lie resitiial iia.gneti,ît> <if
t ime ii.î ' lit%' utppliv iNs iiilantly liing reiesi d %%liits es ci-

eiîrm îgiif Ille car '111ms iiîi'thoul %%as fourniî tii lue ti lt.- sili 1tlst a1s
%%(-l1%a tIi' m1t. ti eft'<tl% The t' &i'iiitiCii andl mît ac i tîte s' lîtle
arrangi.emient tif tIie îlec trie lirale iiotin titi.car is es\t rtiicly silmitile
*l'it, IN sî Iiîl% I lit' faci i Itat i.1 onel s iîall 'sire es ra itius to ie.

rn> tl' tlii (i ît 'iller Ili adiît ioni t.' thle îrinarý Sirmiîîg lif titi
stiiirit titnuiii't 55 ilhutil tieti'Ici rie itraie The

î'tii f' -t i. iii t' cin ii.e Ins lit' fat t tuiai at
Ill li 1 -el,'ît 's riting os er i59 t'ii iii i e~iquipinenîs

l i e lî 1.1.. tieil %sîl i art' iîaLing tilts.ari-is tif

tesit tii fia il iles, tliv mît reg tîslar sers Ii
Iirl n s ite tas 'tiîttt i )In.î~iîtîîîîtincîî ssaf.

ilsr il is re-ft'rtit g thet i iurs teiîf tite ciii-
relmit vs<-il altter ttir iiîtîir Imaî stiîllIX4 11tis is
dute t.. uIl s1.is acto itîî t tIeti(' rcat:g magrieti-

'ation I. Iii tkil t, igît lier s itî iti' ricac-tiît tor st.11
inducitioni elt i l Iie fie.ld% andî ans hrake <''il ori
t .,1ls thag, nta% lx- tii tli'se tiri iii Thei nis <'ment

iii t i ii it li liii' îîr lii 111 ;rsst alter. andîlomi
t.îî i I. 'iiz afier. Ililit îît i., iii iiIti' molliiir lias% ceasîd. r.

sillh I., ilrais wî an ffin 'tti'mîth ný,tt-i îf the hinL
(-il i uit o nt. s .1î att'i- Ille Moitout lias Ceatýsi.
'li e ii iii i i ~et ti f c tîrct m thli local ciri-tit
li t.gt.it I le C. lias lieniîîsec;e fi(-in'i lit' ascr.
.tgî s1.'Ib to Il.,% i ilit- <tirs( i 'f Cirreîît mît rt'tereiict'

t., ite tii.tii ':t thte hlatk isine iniiiiattng tlte peoii-<l
'tii i iii ditunî tIlit' appîlicationi (if the hir.si,. andl
tti' s tiurs e iiicîating tue & ime'ît tinisttvl anti its
it-iat iiz l'It'i, tisreut tliit ie ttr motio în Cc.tscs.
img 'tzl sall t' fi eimatl n'i''hiisis'fil in liild -

ste il>.' iat triý: uIt rt iiig t..* iii. ie. rci ci n qitite
a lite.'s s bzir.ie. a' 'lts a iall quianitv tif t'nergy

.-iid t.. iii. .ir- a-t' Kr -cal frîcttio iii i iiirscence
ssiI uesîîithe i.gt fr' ni stirt înr i ipris--
le~nt s 'f i tiirenît i. .11- i''iiiîl tieh it i.ill ''r

the r ili iîîagzi-9 isî*'t if Ille lrakî' iiîit'lt imi

1,s'i ' l"t' t.' 13i-iîli ios the. C.sr
i'ris %ai Iagm Tht trsnt' onii 'i the. p~ai tf
titi' Issîthn>zs ms titi ii'i-,i. t rtîîslltîtr Ili sîencrage ani oppouusing
i-ir, tri' iii. iii 5 foille itls1 t., i.îîil te'- 1 11i.' iîagtlc trtîîn :t face.
A< porrh-~ t.i fr itltaitir sîliiili is î'I ere.st salue and, ttts in
tlits% i iiiîii iiin I lii 's ieîhi'fui e'itr;z u lt f si Ill rae ai f tue
liii.. ft t. '. x Illte mt us% litianltît.l let a1 Ilthcniît'iiîn îtf maIJtt li-

s 1,'ssi tiînt.îe l tiîti.II"sig tati \V'Itll a1 perfectis' cis
traci, a gte.ît so rte a, rtNItairv ii, lie.s- the atiliot andi mt tic

scel', sli 1t;iing A car giiing dowiî a gradle tincer tîtese conditions
us lire iii tsrake iiiagn'iets art- s mVIl. %%-its a stiilileit alîlficatioit
iîf t(lie i'lect rtc brake. geiterate stilhicieitt cttrremt tîo itt oii V .Irrest
tht' iltîlîn iîf Illte svhvel%, buit siart tleii'î itimtg mn the o'pposite
dlitectlitn. (Ilit' reverse mo tE.ion b.ein iiîtaîntained thIroîgli a1i nterval
t rimîs rt'îttarLalle. mît Soulie iîîstanreN rimitîg as imgît as 1.4 secondis.

Il t o l I lie boîrn it'mt nîmitî thlai aIl Illic atlu.ve 1uienoiltena are entitrely
~itîl'eiend t tif ilise cintrai taititn citrentt. tise trolley conîteci ion

havîttg ben severedt IR-fore the lîrake is ajîplîed
llie eiirremtt reu iredil b lie tli'i'liei to stop a car wvlien ni> otîter

breakiitg appharattig is tiseil. is fîitnid if Uc omnt>- a fraction of tîtat
rt.iiiirsh1 to accelerate th-.- car mns tle saine
imterval Trhisc inav lx- easily lltimtriedx

"iY the liges mIt îlia1ram figure 7, A lîeiitg
,lie eiectricai etiergy appfilied in a gisen
acceleration . Il tîte resutItng ntecîtaical

iergy storeil in the car alter îleduîctîing
a Il svasies it thle niotiîr andi ucsci tîte
iiotor andc tIte nîoirientint . C the ave'rage
ittecliîcal csnergy i0 the car nt the tinit
of appiyiîcltse lîrake . 1) lwiitg tlie electri-
cal energy re.iiiired to lx: develo1îcd for
retarlation after tîte cificiency losse-s hâve
aItlxb-en providîsl for t of tîte iîîanity
C Thmîs it siili be seen t hat tîte sîî'cailld
elicienes' hisses aci in a twofiild sense. lse-.
tssien A antd Il antd Ilietsseeîi C andI 1). iii
rî'chice the anioiiît of cîmrrcnt reçîiiirtd tit

Uc, generaIed for- braîmtg limrposes
As to tlicffLct of tîte electie brahke oit

the totai lemperattîre of the motor. the
follosi iîg expctriients wçcre miale A car
and trailer sieru olîerated over the ligie lit
regmiar service 41 1 mtiles ssithoiit tîte brake
'lice temperattire of tic Itlnosllliere *sas
iîotî'd evers hlI liotîr îiîming the test iul
tue temiperaîtire caircfuilli- taLisci of ail1 parts
of thle iniotor ait the eîî! tif tîme rtin 'lle
simcccdiîîg day a similar roît was mnalle wvitl
the saiine traiter over tîme saite trac, anîd in
tîte sanie lengili f inii . lut vigl te cc.
trie brakin ttlu . ltrakiîig direct on the sis-
pie local circuit sîltîotit lîrake magnes Tîte

différence it the average atmosiîhcric îe jeatrsdiiring the two
uiays s-,as 0.1 iegrees. and te iifference in the average temperat tire
of tlie mîttoir parts isas 7 degrees. niakitng only a difference of one-
Itaîf of omie degre centigrade as the total iterease ol temperattire
froîi the lise of thL brase Obser.ations it reference to tiheaet in
the rlieosiat mucre limate, althotîgî o tentiperattires mucre takeit. anci(
ito clificrence ciimild lie olsrc it rc'fereiicc to the lienting of titis
port ion of tite eqii înent 'licu estaiai iil b c foti nd in tite
conîiîaratis-ciy srnall amotint of ctrreni as seeii abiose. aitu tme r-cIa-
tive infrc.\Ittuncy- of its apîplitcationî antd short dîtration at the ttiie oif
e.'clî apiîcationm 'lli foilowviiig wvattineter rcadings liai-e also
bteît takc!n

Reaiiig of si-atîmîteter. leasving Ite
\'iesv . . . . . . . . .

Re.vciig o! stti end o of rotiit

NuIinhier of ftull stops ......

1 )tlerunce in icaihing ......

ist trip>

319i2.538 9J

:;92,542 2.5
't'

42
I 401
a M1

2nd trip. traiter

:392542 25

3192.547 1
.53

1 35
485

FiG. il.

Constant of seattimeter equais " 22 ", total seaits botit tripsFISO 4
I imagrani No 8 indicatc-s the connection of tc svittntcter i n the

circtist
.\iitgîmntlc rc'.i'ta*iiccs sicre cscn at one tim tised in the cas'or

ioeii î'îcr the miti'bniait(of ail rmiponsibility mn cnicction si-itî the
coîtitl mn apiplsing thc ci-ie buix sspra iscs'rplicity s' folinîl
to u ouct mot: desirable titan tc superiatis'ely automatic. and
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tire ahitcaiialic clevijes sacre sveca ici Io, elîtirels'laaccsay tîit
apaatls as fit )areselat ceClc'trtetci iîig caf gre.tt sNimpi iltY

'l'le ia.graca cof il%( iaraikitig current ini Fig l'à ccie tlie a*glllctie
e ecrease ii tire icilecsil v cf tire lîrake apl ic.al ioh :co dicrahle %%tit
tire ile-t-c.slag Sjceeg rvferredi tg) ahics e Al rte sîciec civreamSs thei
gelierfitor ruas ticire slccsc.ly anca l cistultieaiIll y îrogluîci e. N and tcî les.
Cli rr ea t

U~'ai tIii style caf larale tire Illfe of tire aclî is iiccre.tsi'cl frontî
t ii>Ic t lre icll la aflccrciaag a1 saalcg cIn tire ittici lieu tn iiCCIst ii
tire elect rie minatenanic.e atsel I. tc c tv nothlacg tiCI tire ecltire alc
il) lcrahec shîces Tlaiq is îichîyîcc i tie fael thlat i leblrake shîîes
are I>ceig ceîîîstatiiîly lae.îie.recl ast tIc sail( aind g rat thrlancv ai lti tire
selîcels. a rî%l ien lcc thlis conit iona. ties vare larcacglat aIg.ti catt ire

%\-el . îti t trviiiendccî, lcressllrt' nio te(] alalîse A Icetter ailetli I
ecaîclî Icarîl v lie clesiscî fecr reaeticalg la tl aîch andi 'hci WCe
litîle rli'liegreat cacacaler caf harake appllicatina mic'sr cc f

tizy-* rn Carefi recordl lias [)C'il keat cal t lis pin t. gisIag lii
tlarte ilay, t i average cci 1377 Icrake apîjlicatiîcîî fîci a rcîlu îaf abocuct

Acîcîl ler ici leresting fealcire- ici thlis conctiailcc i tirai a tlat -lîeel
frontc skidiicg iii aac ittîîaiîssiliîhît s h il i reac(lîll lite 'ceai tîcat Shccailîl
tice 5viC.'Vls stopj. tire genatoir ceannectud svitî tire eaNcties tIa

t ro<ltce clarrent. andc noirîe tlerefcarcesiî tee fartdier apjcls tire
crake. ancd Iliocagl lley cîas ic bliîlicg fcarsarcl cac tlt- rail. yel tire
wlivels conatinuce Ici noate tiore car he.s andI ccntaisthy lirescultt niis
surfaces foîr tire sliglitag contact

Tire larak.tig, actionc as lsscafcild andlî is -sîaecially efficient Tlîe
rcitaliicg arnmature caf tire iciaoton. icisteail of tiggiacg alîcaîl IPy ils

cnnientiam. is itself ptallicig icack. anal maore or less powt'rfîcllv lirais
uccg tire car glireitigla tite gears lîy lice retarliacg Cifecrt cf tire magiel-
iin caf ils fieldl whlile geflerfititcg lice liratkaccg cirrecat rie 1ccaw.er
nc1îired therefore in îerfcarm this siirk as talzen front energy caf tice

mos'ing car %vhidih i i% csincd to dustroy. niîî onI>. i% the trc Iitî
retarclei. but tice elecîric lirakes arrest tire motioîn oaf tire wlîeel,
ilir,-ct %iili a force Ilcat is remarkalaly 1aowverftal andl cidier perfect
controt of the nioîornac

Tavo fortns of hraking m.-gncts are cisea. oane for ssinillg caP fi
larake chain tisîcally enîjîloy-ec in connecioc sitia tire traîler. sligasviî
ici Fig. 5,* and acietîcer for ilirectîs' arresting the moctioni caf tilt asIes.
oanc nagncs ont%- beiaag tiseci ini coninection ssiîh uach aie. ais '.hscv.i
in Fig., 9, 10 anad 11 These magnes are trîicl, nicîintecl. cml an
oîance of thcir v.cightl iic îlirectly on the' a-Ie. andl arc sec cîippocar-
ecltirat tiacir gravity fiîs ic0 aîiîomaîicalls' retr-icl -. hein away front
the liraiing lace, sec Figs Il and 12, the: latter slicav.iig hIe litais
standing ont of tire vertical The liras- facei' s -isoMIla.tllv Ilibri-
caîcil lu a sliglîî îlegrc reccises a high ixlish. and cînes tîct cccl or
rajcilly wce-r Thei laralic ks tnsles. %cc is, cjaratioa Il a aIl lie
seen from tire ctit ilit iccasitich fis it cîiesN ntî, rei ccli c910 ci ccli 11-
taîicag or cocntact de ice iN nccessrv lis cr-esitcc fccrm cclilsis
i inrriant, tciiiî. aI fuiac't icîcs :and alse c litmilc ire la ieces ti f

E iailgcf t' %lacel fiar lis amacinentîl. recnn a aI r inNgcsle ii Tlt
braise is siccyn ccc position titi tricckuin Fig 13 ; lis face is jcîligl tci

broLela îcîdcai:.:witla'cccigroosets or interstices for caîclîing gril or sanîl.

v. laiclî incicrt e\îlacaîsti tlte' aI aici' if \%rcar align'.e c efe'a rt4l Ii Thei
braise iciagîcet as ari l i îes t\uie aî 1ev.tac a crn ît ,tcît \\Il%,
eectlalcaîlllg ils; one c cîl vnciarehlseiciccseiî andî se.ileI mc naa.i. Necg
iari mir ciasl;ai c' .ail readi i As lIc acîccîsticrel. il c.Iiicaclr;

tI ire cleI cc(licîlt\. asc'orce aI as hidi il ai cc i ete c'iîI 5'cii
scidcii rc sciicg %l-ý Nocirs Thce iîrîcai. fcar the Ici (cei là . lit

,iticks Car andisie accl dccc mait g;ctîer candl Cc cliiet .1îi reii il
cilia lie lirai acg f.ace Noc liieclianica )tî îNcssres, aiiiîa e i n-c

a) casd ctI tIrrtest tilt- car. acnd lcenace cc) 'tiai cicr sîc cIlder Nai .r icîccie's
cajaccai tire Jouîrncl isc al aI i taa it lrace cîcagaets thicr îCrcccr.

FIc. lcc;.

tilas anti the arra~ng.emenict tif tl-iii cagaieic t ircisal. rcs as% e. Ilc cniuî-
eralîle stucdy I t m.as dicricg callie jcrtl acta anar e raiit IIit .*ii

clisctdplienacienicn sias uc cîicecl, aivic. tirai tire reta rding
effecl whlea Spcil is al eleieaî t. IN sers îilitcl maort. tircait \scîuld have

iteci fset< rot tire cotceluiciecat ocf frit tio durl ltg) lu liagairl c
atîtracticn or mcliesici. tis latter laeilig il Liàcîccwi andc glefiite qcc

1 ity Fa.crt lier emcr ae agiue tc) am ertacie r i ti tv. 'lccael i
lie IieL tii orii~tl <ai .cv cirecaîs 'ct 11ap ini the icca''.c.! Thse
econdi tin- andc strutulre e f t lie irake' ala.gcle %i t, thlerefccrî s ;ricl
icn a nuîiier of part icillars. e-SIpîs cal1 I vsch a1. as e cil i ce <Ites te Io
gia' tIlle greatest resîcilt ici Fcaul t c cirreaact I ;rewc.l' 'Fîci rv'l i
wcas unacedaatelv sîce'f Il I s feciiî tiat Ille lecarticg vile.
ofl tire lerakc m*.agiet as dlue s cry cmulisl moile r tlt-i geacrafi cocf

t hice cimrrnt- t han to tire diîrcî fect cef ilte ccMilig cuci .. f frsc tic cIl
re'.îltitag frount direct mcagcnentc agllemici th. aiia.ciicî ccl %%lic( là I ficîcl
caca Ipe reliecl ctipt aIccleltI maliail .iliplo %t-i l b Sî'cIf 'ceic îf
tilt forniNs ofl lraie ahagicts C'\iIxrtng'Iit %ti clite r %%)dc I ll

siiacrcîias IXIN,, Ccl j,Nlcstt' plaim ai cli.g Il %,rt r .' crlce4l ripoua
tlarcc elifierecl LitI 81 C .cci.ccr tu, of %%hs Ii, là lidl villai ce cli of
clifi'renit caticclcir rtelatase-li tc m lis tic l. ilc.tk:iî..c .ccc. ont. liing tc
pclaini dcil arniaticre Tîc.e t.meth-Icialctar v. lilv' tl cs"asr
oaf sudden jcrks aiil a. alsa citi-i'tiafac tory lia tilt total retaîcglatiui

J
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resuiting from a Riven infini. is fotind alqo uipon rupture of the mag-
nette circuit to ilip art tu the magncî coil certain courtier ckectro-
niotive.forces wlje h materiallv ciii clown the current scipply and
ilis Ile capacity of the device A magnet formel of a contintiotis
dtistk sitît an annitiar groine siiiii ils face. is flitind tu give very
.. tisfactory re.cults. but 14 much hieavier anm lsuirs .an arma.titre
twîce a% liiavv for at gisen iiciîttboer of hues titan tihe double c.ircuit
magnet sihown ici the figures iFurthernore. the relative rotation
between sticl a niagnet ani] its armature aflords no ploint in the
muages "luec thu' lises are interruîpted or clianged. and ltce Foutcautlt
ccîrret. cor reaiction.trv effeet set Ici. is vcry lunîch inferior tu those
in a Iltagnet wherc' a gaip or Cessatioin of l magletuc stres-s tg easjiy
prodtîced As a resîct of these investigationis the crescent forni
siîcîwî icn the figcures ba% becit adi th ie opentut!; in the' crescent
gviitg (lice effect refertr t . as well as affnrding an excellent metiid
of attachitent anci reinosai of the braIte magtnct. andi at tihe --une

tintie %tîpting a pi)t for casily reaclting thc facc for inspetction andi
1iculricatiun A Itibricator. see Figs 9 nut 10 is shown as occcîpying
tits sîtace The beltef tîcat lthe extra retarding pliettontenun is
titat ofl Focucauîlt or other eddy cuirrents. iq borne out bv tihe fact
ilînt a conutccctig Icibrîcant. scc as raphiute. is fourni to, consicler-
îthly ilncrneas- lte clleet. auto metai fil lîng between the polar faces is
alinost incdispenisable for the itest rescîlts. wiîile nt the saune lime
eflectîtaliy protecîiitg the' cot (rota ait damnage Ticese observations
wouild scmntu1 indicate tat te ecldy curretits. liosever produccecl.
circîiate in ixcîl masses near lthe surface andt travers back and
fortht acros% the air gap whenlever amplle provision is macle to ailowv
thlent si)Ici (Io The practical, vailue of the combineti action of ail
tiiese fuites ici increasing dtet retarding effect resuts in neccssitaling
lîtt a gluitl magnet atnd a smnaller current expenditure considering
the' work pcerformed

TABLE V.

Pull dccc co na tuic ad- P'utt on brake châtia
Alicjrcs. Volt. Il,-Itoc tr tuac 8ot file. obiaitueut

lion coeffitcntito'i. Graphiute tuteleatiou.
1 7 611)s. 125 lits

918 1833 800
5.5 1 (à 31G 4 608

15 3 121 1970
1 i . 2 149 2432
20 4 1ti84 2.584
12. 4 G3 167 2736
25 5 1 Sfi 3040
31 62 207 3385

337 213 3490
35 F 73 214 3500
41 85 2231 3650

The asstinteclslte r ba-eti on a traction of2 21bs. per square
incli fur 45.000 lunes per -qutre inc.lt, bting the assiimed values at
the Lnct of the c cîrse e.usii> recugntzed as occuirrtng betsvten 16 andi
20 atipexres in the taille

1), reference tu Table V the resul in retardation gaine] throu Ih
lie! ecd or otîter currents ma)3 li plainly seen. column no
cating lte ret;urcliig eflect sslîich shlîod be csipected from a friction

Ft.. t7.

coefficient ouf 101%, betsseen the' librircateti surfaces (lue t0 magnetic
traction of the' lnes acttialiv circuîating; anti column -B3" indu-
CatiSIR the s'aites of retardlation actuaiiv obtaincti on thse dynamso.
meter

That lte imnportant position anti trvictg circcimstanccs under
svlicb tihe molorman often labors areappreciated. may bc seen by
the' space devoici tu il in the tlaiiy press An eduloriai in an even-
ing 1p4per rmails thîug

-- ne trembles 10 thinit sbat consequencets may fîcwif a
motorman gels raîtleu tor bas a fainîing fit yhten îrying t0 scinti up
lus bandi lraite in lie M u-scle growv weary anti rulax at a ctitirai
tiiot Even wheti a cran us un fine ssoriting condition. the' strain
.spoot lucr is "vserc ssben cuimpelle tu l liandie the' gnip lever or
curreisî conîroiler anti hantl brait simlttctancousîv"'

Aus to lthe arrangement for application anti coniroI of the' braite
I)v the molonman. %bout a yr'ear ago the' follosving appeateti frore tht'
lianti oh the' mscIrr

",('nnsiticntng Ille inei.penicnce of tue operator andt the' responsi-
iuluîy sslîcis at limes %eeli aigu ovcrsshtlres him. 1 thinit that. as

enigineers. %ve shouli bx- wsilling tu set a s'ery htgh mark to bc

attained in the idea.l bralte for electric street railsvay service,
namel>'. tbe ciste of but a sigle c'outrolng /eiclle for etTithuulg,
starting. accelerating, retarduiig andi lrakcitg. the traiter or traiders
antiail Let tihe inotorman have îsotlîing tu tîtînl of excepl onie
hacîcle. andi tsvo.îlirds of the acridents nov occtîrring will be pre.
vented Let tItis hanche reqîtire no mure exerlion in ils operalion
titan lthe preserit cccntrollinq liatcle Let the' motortiai Itlfil lus
function witiî as, littie pîysicai e\ertion a-, possible , lie %vill lthet
have a greater reserve f or mnttal application stîten necessary A
iiotorni rcsltirec tu eîiert an enorîttous amocîtîl of brute force.
constaintly grinicing ai the braite, lias lut litîle iefî t0 apply in case
of emergency i agtec with a prominent wvriter on Ibis scibjee.
wlîere lie says that a miutiplicity of hanches is fatal ini tinte of
emergency -

At lthe tinte the above was wvritten. eqtiipmciits conîrnîhec as
tiietein set forth. natweiy. by the use o! a .cuuglu. cu»irculling hanuil<
for evryt/îig. liat been in operalion for uptwards of a year The
melbotis employcsi for accompi.,hling Ibis L.ave becn varteti. but the
form niost in tise aI lthe pre.seiil lime is tîtat sliown in Fig 14. stîtere
thse resistance contacts are employecl ici a two-Iold manner. lthe
controllc.r bandle is matie 10 operate back nuit forth over the' sanie
contacts for controlling both the application of the clîrrent 1, the
motor andc bralcine thie car A self.correcîing antI inlerlocking
device is aiso provideti. slîown aI - A A." Fig. Ir). so if tbe inotor-
mani (tocs not throw the bandie cicar over, the' transformation is
compleleti atomaticaiiy before the movement of lthe lever can
rmach the operating contacts.

At ont' point. where a otimber of lequipmnenls wvere starteti last
summiner. a newspaper correspondent. describei the operation of the
braie as follows.

-The connecting beamt svs laken from the' trolley %vire several
times, and thte car brougbt-to, a sutiden stop wiîb lite electric braite
alone. witbin îhree.<îuarlers; of a car lengîli. And il svas nol a
sharp. jerky stop. bîtt somelhing as if the' car biadt run mbt a big
feather tick -

The' smoothness o! even a sutiden stop by the' electric braie is

'uilte aplly describeti by tbis cdroit statement. Il secms as; thtigî
th car %vas running into an atir cushion.

Il will thus be seen that te braite is automalic and does ils work
withot any special act or eea the knowledge o! lihe molorman.
lie simply .' wvorits a single handl&' back and forth. and ciectricity
-does the test." Suppose the motorman %vishes to stop bis car. bc

luras off the' current by simply swinging the lever over tci tihe
riglît This operation is made to aulomatically conve.rt the motor
mbt a special dynamo for generaîing cut-îents at ver y loNv speeds.
andi also simulîaneously 10 cul off ail connecioti with the trolley
current. The braites are then applieti by simply swicsging; thse
bandIt' bac< over tbe palh il bas jtist traverseti: the' fartîter il is
sws'ng to tbe left the stronger the braites are applied. The net of
releasingt or leîting off the braites again automatîcally re-establishes
connecton with the' trolley ansd re-converts the' dynamo into a,
motor. Fig 10 shows the switcbes useti in part for the' conversion
of the' motor. and also te finger -F' niotintecl upon the' lever
fornîing a part of the' alternate stmkle operating device. The
trolley brakie-switci - B " is shown open in Fig. 15, and ciosed. wsih
dimensions, in Fig. 17. The saine rheostat and contacts are em-
ployetol control the' motor wbhile running the' car and also to, con-
trol the' stiigt amounit o! current generated by the' transformeti
dynamo which is sufficient to0 braite the' train.

The niotorman cannot tura att the current beore the braites bave
beets releaseti. nor can hoe apply the braites before the' curretl has
been turtilet off. This is a resuit of construction. and constitutes a
heat ore o! menit in the' new- electric braite. effecting an tconorny in
cîrrent andi a saving in wcar and tear. Freeîng the conductor
of aIl rare in tbis connection. andi leaving the' running anti especi-
ally- tht' braicing of tht' train. incltiding traiter or traîlers and ail.
solely in tht' bandis o! the moîorman-by placing at bis comrmanti a
powver with wbicb lie may wvitb the utmost case accomplisît bis
task-constitutes an important ads'ance Io the' art of conîrol of
eîectric raita c %. quipmetit

It bas been founti that the electric braite is practieally incapable
of abuse by the' notorman-an ativantage wbich neyer before bas
been attaineti in any power braite-from the' tact above nameti.
tbat no ansount of over-application cao cause flaîîening of the
ssheeis or any barra sehatever Io any Part O! the equipreent tbrough
locking and siiding o! thce sbeels.

The application of lthe braite, ils regulation andi also the ruiing
of the' car. ail by a single operating handie. is a result thal hb oniy
been aceoniplisheti by the' severest application Il bas involveti
much pioneer %vorit andi heen rendereti possible tbrouglithIe use o!
viell mechaniral unovements original %vitb the writer. The principal
moving parts are simple anti duale. bing only 1550 in number.
Tbe arrangement may be ensily seen in the' controller andi parts
exhibiteti. as svelh as in Figs. 15. 16 anti 17. The varionts portions
o! the controlier bave been stîbjecteti to the' severest tests possible.
ont' test matie in 180 consisting in 518.700 conseculive braite appli-
rations witbosît appreciable 'star. the prts being in regular serv'ice
at Ithe present lime. An indicator nt the right side of thecontroller
atl the top (sec h. Figs. 14 anti l5) shows sehen the controlier is in
concIt ion for braite or is bcing so uses!.

uptratinq the' braite in ibis manner. il wilit once be seen tbat
the' systern is ont' of lthe utmost certainty o! operation. surer even
than the' hanti braie, air or other power braite. front the' tact that
cs'ery lime the czar runs. the' motor. svhicb is dependeti on for the'
braking action. receives a test, andi ils fltness anti capacity for the'
next brakite a1Plication is constantîy being demonstratd. On the'
olber hanti. tSe lmolorman nes'er knowss wshetber bis band braite is
sure to operate seben calleti upon for tbe ncxt application. An
accident came under the observation o! tbe %vriter on Case avenue
hill in Clevelandi. Flere tht' last banti braite application %van sutc-
cessfuî *n every sv.but before thse braite %vas czalleti mbo action
again a out droppeti off frore a braite roti upon tht' truckt. rendening
the' braite useless The niotornian continueti tu ssind on bis braite
staff, anti befote bie realizeci wh'at te trouble: sas, bis car %vas going
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.il a t rteienîll's -;petsl juta a1 shotrt C tir t' Il tilt- ftiet i tit lie hi

as; a resitit '\Vt rtit te air tir (brtser Ilaoîer brake titis ltîlit', tai <att-
lire is ilnerea1sed in direct propo rt ion ta) tire eoliupiexil y and 8 lits nbt-r
tOf pîarts

lue al atitage, ftinitt ta) restil i flousi thle lirar tical iis* i lithe
elet trit. lrake. as comtii.red %%tit fui ter lîrake %%siti. it' .iiliv ie
as ai,1 accidenît preetter. a'. v.t*II . it,, genleral ,i IAi s Alie.
inay lie rtcaplitilaýted( as. îlî,s

1 Thie certaiintv o f il s ope-ratii
2 Tule enairin' utts; pl Ine a stant cttnn mi ad tl itiltler pet fectt

eoiitri'i
:1 Thiea>ie t'f ail power ab.sorptioni ai iiiaieyed cast frint t lie

celittai %tatioi
.1 i ts Iuigli ellicjeiicv, heîî. r m.iperit'r ii colipresseci air aîn pis1

Ilrm~eîîi triineis inîstanices stiiere eiecîricily lias replaced aiîr
(The air retitiire'. a tire( t applicatio' n (if etiergs iinotititiiig to ant
ini ietise tggreg.tte p ralsrî ut,îtriiîg rt e clay f ronti tile

centtral staîtio.tu ire u.r1si.ig par-tN t'1 ti air iiaîclierN aÎre a1ttacietci
to the car a.\Ic anti rettiire a large tîtiatitlof ai ierg'.. siltt îîîîiy
whtiie catnilire'.sisg ui aI mtiser ises as sieli

t)is e\tretine miliity
t;(iîese as iIlg in stîteels tira ta thrce fuid

7 Utstire sas kig il% brake shac'.
9 tsLubricaton tif lîrale face, praclicaliv no \\car -cither ssh4ei

or magnier
9 Alîsoltîte silenice ai alieratioti ami rea (No iiissing ta

frigliteti oiis. n sIrcts )
1l> ire lo\% eiectro.tttutive force at stiticli il operates
11 Thle e.use of it'. application andi contrai

12 Catiscrs ttg :tretigth andt praitîtigitig tilt tiiefnliess anîd fle of
the tî,aartniet

1:1 l'le mtffOlifless ai ils Operatioti
14 Catinot ctîs-e flat silecis

MUNICIPAL ELECTRIC LIGHT:NG.
Ilt' E. CAtt BICîI<TuAUi'T.

Tire question of lîow industries that arc to a grealer or
lesser degre carricd on for flue accommodation anti benefit of
the general public, can be conîlucted îo thebest ads'nnt;ige, lias
always becit one of national ccotîoiic imiport, anti flic idea tlîat
tlicy shou'ci be owned anid operated by tue public body cor-
potate is flot altagether a newv one.

The principle is entinciatcd by economtsts that inidustries of
titis nature, such as transportation. the transmissioni of itellii-
gence, tire sttppiy of %valer, and of artificiai litght. are nionopolies
itîlercntly andI essentiaiiy ; tliey are tiierefore classed as n.îttii.il
tuonopolies. Ail of thcse industries .îre pritttarily tînder tilt
control of the State, anîd for îiîb tensn,it is claimeci, the> biiuuld
be owned and operaied by tilt Goiveruiment.

The advantages ctiicid foîr stIl otvnersl are tîtat thc svork
wvould lie tttrc ecotintcally i)erforiiieti, tue ittargiti of pîrofit
winich aî pris ate conipany tiers% es frot t i( business bcînig savcd
tri the public treasary, ansd that the service rendered %vouid be
a mîore efficienit one. Nioreover, it is held. titat pris'ate owncr-
slîip of these inuistries enicourages corruption, parnicularly
arning legisiative bodies, and that utider goverrinient osvnership
titis wotuid be donc asvay witli. To the public mind tire word
nionopoly conveys tire idea oi an autocratic power ss-iich leads
ta .tbise of priviieges andi advanîages enjo>)ed, and canseîîuent
abitorit. teturris on capital ins.ested. l'sol. Ruiard T. lEly, of
tire Univ-ersity oif WiVbconsin, liolîls thitt pris-aIe itonupoly is a
mntace la tr public, and titat menii re not gond cnougi l0 be

entrusteti ssith sucli a desputitin as that whicb nioiopoiy confcrs.
hl is tite pîurpo5e of titis paper to consîder tire qutesîtion of gov-

ernînent ossîîerstiip of itattîrtal monaopoltes only ii so far as it
conccrnis %vorks for the supply of artificiai ligit, and particularly
sucb as is whnlly for the pîublic use, s'iz , tite ltghtittg of sîreets
and public builings.

It is proposedl tîtat these works be osvned and operateci by the
Municipal Corporationt. anti iany cities and lowns htave becît
considening the advisability of the plaîn. Theî question lias licen
IltU> «rgued on bot buies, anti il is 10 be regretted that tîtese

discussions are flot .ds.scondît'.ted in a fair-mîîndetl, liberai

Inanner Argumients ai'.tcdb> mien iiîtcrcbtcdl in private
iigiting cottpaîties are 'lenotiticcd by their oppanenîs as pre.
jtîdiced opinîionts ; tlîe cry of - Monopolist ' is raised ln etîlisl
public favor Oit the sitie of mîunicipal ownersitip, and tite saite
ofl'etce is titus cottîtîitîed as is citarged. Il is bsît natural titat
persans liasing capital ins'estedl in any particular enlerprise
siîould stris'e t0 protect titeir ins'estnients, es1îecially in a case of
s0 seriotis a nature whcre tite thrcatcncîl dantger nicans. inevitable
destruction. On the other lîand there is nîuch to show that the
argumntns prit forth by tire ads'ocates of mnticipal owncrsitip
aire not aiways i nspircd by pure anti unselfisît motives. If titese
discussions are to accottijlisi any gond the opinions adv'anced
b>' cititer side ntt be lionest and unbiassed, anti above ail tue

faicîs and figures citcd tîîust be truttîful, for the outcoine of tire
case realiy liinges tîtercon.

Tl'le burden of proof lies wvith tire advocatcs of mnun icipal
ownersltip, and the arg'umients it favoir of tieir ciaint arc identi-
cal wvith titose of tire coîtpiete scieine of governtneiit owttersiip.

Can a Mutnicipal Corporation perfortîtits own ligiitittg service
chea4îer than a private cnnspany cars suppiy il ? Figures are
gis'en shosring the cost of tire service whlere tue plantt is owied
and operated b>' the nîunicipality, and estimates are iî;de ait
the cost of building and operating proposed plants, îiearly IlI of
wltici are so surprisingly lowv that they must aI once arouse

suispicioni ii flic mtincis of t lintîgli t li itteit. At ttiitg ta t tese
rv'otars flie cOs of putblic liglitiung, triiet e t us titîte bý the muuni-

cipal it >, as'erages about otte hlif til lite lîrice tîsuî.î il pu md (il Ils i
%-.aIe comptîarues. Onlie t aii In Ilhslis' 1ing i !O clet t ric laitps
oui ils sireels, eveti reports tîtat tiiese t ast ti.illing. iliît tlle exs-
lienses of ojîeraîing are ail îîaid b) Ille proiî rete Ct'.cl flout
coiimiterci ail litittg. Il isa i igificît .' .ln e titt thlese
figures îareiy. represettt tite actîtal total c ,st. 'Ihet e is a1 test-
dctîcy oit tire part ai te ad vocales tif tuuiciuptal ttîr.i p1
uinterestîîî,ate or ettrely igntore anituemts iviicl are tinl cash
acîttal l paid ouI, sticl aîs ticîre-iatîoîî tut va lite of plat litre ta
stear and ir, antd t0 tite fait lthai newvanti imîproved atipa altîs
andc Itiethotis are cotîslatl > atiiîg it utatse ulit cresî oit acpuital
iliveslet, itistraître, taxecs, aiî nii utie tcase, '%..îer Stuipiy. lie

iow.n îrcasttrer's staletîtent of esîtendiltres titi ii red uit otletatitîi
is afteui lite oni>' otla> t aisitiered, and c es i tilt, tua> lie t îicttî-
lîlete siltice nitinici1pal auti titites dlanul ii y tttl eattttt
so as to slhow a1 full st.îleuîîeut fui cat ch deparîtiteni. Intsti ranmcc
anti %huîilar- expenses nma> lc delîtcî t10 scpar.île ledger ai cotusus
anti not auipear aI ail iii lite stateiet of a p.îrticiilar tiepart-
titent. Otiter rtectus arc, ciiargcd 10 lite uleparîuiteut wvitcie tliey
beliuig, but Iitier tie wvroitg lîcati ing. As a case in pitl we
îîtay rite the financial sîateuîenî tuf Taoonto itinctuon fic i1893.
Under recipîs anti chsbtirsceiîs aithlote u>el b' by.!Isvs for
issîuing tiebenîtures itt accaiti of elest-Irur luglît coiîstrutioni.i, st-e
sve f'indis itetît for rclîuiildiug euigite bcd af $102.93. il lits 'vas
a repair and îtraperly, belîtngs ta mîaintensance.

Nos'., il is plainly titîfair ta comtpare stu, lufigutres sviti' tiiose
paid to pîrivaise coutuîauties antd say that a ulîtînîcuipaiut>' utieratintg
ils owni plant saves lite différenîce. TFa comupare resitits jîttelli'
gcntly sve tîusî agree oit a basis ai coluparison. If rte pruce
paitl a pnivate caunpalîy is remntnerative ta) tiseii, it inctdes de-
preciatitîn, interesî, insturauîce anti taxes, and ste îîîîst titerefore
debit a mitîncipal plant tiiercsviîî. 'i'ii itîtiipaiity muay ftr a
nîtutiber of years persîuade ilseif 10 beluese titat tiiese expciises
rire inutaginary. but it uitust interl iseur *ti lite enîd, asut lnitaI1cr
to whiicis account îlsey are cliargett îley are usctirred by the.
iigitîug plant

MIr. NI. J. F"rancisco, noîs' presidlint oi flice National liecîrie
LiglîL Association, lasî y'ar piublibi !d a laige auiotuint <f data oit
tire cost of Street Il gitting, stiicli is of interest iti titis connectint.
1le Izises figutres fraî tiiiipal plant,. sçaitered os'er ncarly
ture st-hale lcrriiory of lite Unitedi Siaies, atiti c<uutputes flie c-usî
per latîtît aiiding interest deitreciation, iiisturauîce .id la'.cs ; lie
suites titat titre Original reptrs sigtted b>' tite ril>' ofluci.ils arc on
file aînd openf ici intspectioni hy aîty jierson st-lit> na> desire ta lest
the acctiracy ai lit,, figures. 'T'he tîltîsi econoinical Station ciled
is Ii.rhitsn owsa. îî lucre 6.1 latut ps of i.200 notal t. p. ar e
ltgltted 300 niglits catit year iuntl 1 - ()'(-li, k. ;I t .ub~ît Of $51i .7
lier ianip. 'Thie platl is rîtît it coittcttioi %.titlt ture stter %vork-s
antI the cost of criai anti labor is iideiid btitvcut lte iwvo <le
partitients. 0f thec 76 îlsîsOiîly ten shits'.- a t ast of lets titan
$So.oo pier iaunp pcr aîtnuîuî fis e i;i tirent tsutiig 2,000s c.îî. lanttîs
tîntil mutîdîtiglit ;Oute, 2 .ooo C. .itlup' tliti i 2 a'eia k . ii. anîd
four using 1,200 t.p. iaiips. 'T'he average price paid i'. $u iÔ.46
per laîîîp per atîtutî auitî 5 s' 10 cnls Per lailîî)p tr ltOur. Cotn,-
pare tisese figure-; sitis Caîîîîaiîa contrat t prices ii statistics
coipiied by t ice Cir izeits' 'l'el pîtoute andc hect hic i ghlt Cin
paît>' Lt 'd, ai R at iPortage, On)ît., an tii îubi i ied lasI t mtt lu, ste
ittt cies'ei towns and cies reponrted! si ure ; 2.0001 .~ ... , -liglut

is iuirnishedti tntil unitîniflit aI prit-es ratng & tg frotît $45 (,0 10
$Sci oc:, twelve tassns and cities vslîcre .1 2.000 .1). lighî us fur-
nislîcd ail nigit ait prices rangittg front $65.8o ta $m02-oo. lîut
only onte tif Itese, viz , W~inntipeg, exceeds tas pice the av-erage
cost of $1 u6 46, for mîunicipîal planîts as above stated. it ture
tos- fa Arnltruor a i .ooo c.p. liglit is fiirnislicd tuitul iiduiglit
for $54 75. tire moltiv'e powser being seater aind Sîe;uti s%%hile un
Bierlitire saute liglit is ftîrnisieci for $4.o,

In a repîort to flie Coinuittec (un Wi.rks by City'gingueer
Ncatîng, of Tloronto, d.îtci NI.i>, 18%)4, MI. Ke.îîuingun ie a

table sciicli lie coitpiied fi .îui rcîiarts tire' il recei.'ct, sltosv.
ing rosi pera.nmîuîmîî for Street iatiip!s sîliere the ligltuing us donc
b>' tite mtînicipaiîies.

NAME 01-* t'ITV îît
Ntlinft-r i' ir

Sas-annah. Ma ..
Danville. V'a .

Asîitthita. 0.
Bay Cilt'. Mlich
1 aitora I
Ypsiiantu. Mtch

\Vest Troy-. N Y
Easton. l'a ...

liloosiiington. 111
Ui..'sson. Me .

Topek.a, K<an
Bangor. Me .

].amesto%în. N Ys
C7hiicago. 111,......
Alleghieny, l'a

tsort

2.0ot0

2.00<)

2.'>a0

t<>ST MAiI ANNI"'

. git-Ci t, S'. A, i l'y
.rl K,-aIt.ltb Mr I rallc,'.c..

$2-5 o''

31 4'7
70 0O
77 o,;

-15 ""1

(72 00'

9i7 73

147 22
1 -- 55
87 j')

'<i t''
t4s ?.;

t,-4t 1<

'>2 15

ti1iiclugies înîerest and deîîreciation

Ôctoîk'r, 1894j
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INr. Keating stases uec nia>' be a difTscultyJn suri casesorriviîsg as absokluteiY correct figures. and tisas an aliowassisosld be msade for îîssercst anti ceprcîatiusn in order in arriaas a fair comparisots. 'lie figures lie gîs'cs are so issaseriallower shoîs tisuse of Mr. iF rosîcîsco tisas we can infer sisey do iiiinclutle suis allowîaisce. 1 tiserefore reliroduire îseis side b>' si(in tise abus-c table to show tise differensce su resuits nbtaiised 1~the tso isetiious of cosssîsstaîîon, anti the unreiîabiiîsy of ini
ripai reiports.

This oster data giveis do tinot ogrce in ail cases. Mr Keaîngs table coîssaîns soîsse evideit errors e .g., for Sovaîsîaiàlo., hie gis-es tise total oîserating exseisse a$2,500.oo, mak-ina cost of $ioo, oo, iîssteasi of $25.oo per laisai.
Again, Nir. Keating's estîssiase of runsas îs exîsenses is altogetîser tou lowv, esperially in tise aissusi iîsiudes for labsoTise Serretary of tise Fire IJeportnsent estiluases tIse annuai cusper lasnp for 1,300 lomps as $t03.85, wisile the lance as preseseaid forabout î,coo iatsaps is $io8. 58. leaviisg a difference c4.3eanssî iu favor of tise rîîy. Tlhis is certaiîaly a snalni .argia to warrant an investissent of $.Iîo,ooo, parsirularly as iis otsiy ain estiîssated inarein.

,risc cisy o f iliiadelpia lately hiast itiller consideraioa thtadvisabiisy of doing iss ouisi liglsiisg. Cisief M'ailler, of thtElectrirol Blureau, estiîssated tise cost of 2,000i c.p. liglîts as 2!u 25 cents pser isigis, but tise Coînisîe of Couicil afier ailsvebsigatios lu winchs thsey sok evideisce froua ail availabhisources, igtircd tise ross as about 43 renss and reconissended tiscouicil in abandons tise plan.
ho Topeka, Kansas, tue wvork of strect iighting bas beesa dons

by tise corporation for soute tiînc aîsd tise planst lias iseen uitdeithe ssîperiîsîeîdency ofrcareful, cossapesens men. Tise City Engîneer lias coînpîicd very cossplete returus cos'eriîsg a period ni38 mtonths, arcording to %viri tue .'sverage cost ptr iaip lierannumîs is $93, nos iisrluding uiepreriasion, taxes and avater. iis adsssssec tisas tise ploant is isos proving satîsfartory and thatthe local coînîanses %wouic fuirîisi tue saiaae lighs as a rosi oS
20% to 30% less.

lie 'rotin of Seoforuli, iîci sîni lateiy suppiied ils ownhîglit, rcporscd in 1892 tat tise>' werc sasîsfled the ligii couldtns be rusa as sasîsfartorîly or as economically by tue cor-poratioîs as by a prîvose coiapany, stouigîs is was operuted inconnection with tise woser works. Noiv tisey reiport thas thseyhsave juss sold out to a privase firos.
'rhe Lekcfricca 1zssgineer, an independent A±ectricai journal,lisas juss pubisised tise resuits of an investigation msalle under isauspices on tise coss of naunicipal iiglssing. Is coîoîensingtereois tise edisor reîssarks thas Ilin no respect do sisese figuresjussify tise staseluents thos hsave been msade a otesproeconuîssy of isuiciipal plansts."osttieupir
Gai a msunicipal corporation perforni its iigissing service msureefficiesati> tison a prîvase comîsaîy con ? A surcesfuh smanagerof a censtral station for tise supply of gos oir elecsricisy msatspossesu nu sutaîl ansouns of general ensgineering abilisy. liemsust have a sechisîial kîslowlrdge of gos ansd electrir ilsatters asa-cIl as it siorougi ocusuaintance.witis ail tIse details of the plantunderhlis cisrge. Ahi suis reqoires yeoirsofspcciohtr.ainingoud

experieutre. A iunicipol1 plat is managed by a coîssîssitîee ofthe cosîsîcil. WVhten tihe sise of tise tplant warrants it. a suiserin.tendents is oppoînsed, oslîerwîse tise cherk or osiser town officiai,ur lise chirssaîs osf the cousinitsee bas st in charge. In eisisercase is is under tise jusrisdîction of the coîssîssissec. a body of iena-ho isold office for osai>' otte year. -and wiio, a-hile she>' are proh-abhy a-cii versed in shicr owui private business, 050011>' have sanknosu-ledge of gosor electrîr isghs issatters. Is isreasossable so ssspposeshas o businsess will bcbettercosducted su titan underthe msan-.îgeîsseit of men alto devote sheir whohe înse assd encrgy thereto.
-Ausoisg tise ansvers rereia'ed by tise ariser iii repiy to enquir-les regarhîng mtuicipal plants, one stases , Il 'rTe grentess draw-bock to the town owvning tise plant bias been tou mony bosses ;assoîser uîuoted by tise 1:/ectrical Emlaeier comnploins shoseverybody tries to ruis tise plant assd says : 'ITe iavor andcolstisiittee, with tiseassistance of a leatlser-headed cherk., ail dir-tote abat shahl be donc aisd aisere suîpplies shisl be bought -T, ulytise lot osf a msunicipIal susperîusendcîss sceesas a lisard une. Thesaine ariter sa>-s furthser, 'uvith îgît years ex pericîsce. 1 wouldad% sac al] toasts io litre sîseir lîgis, whicit is b>- faor tise rlteopest."The question of economy and efficiecy are inserdependens.Tis e isaanaging cosssssaittee of a msunicipal plant iocks the msotivesu effort, tise incesative io cronomîicol operatio anod to close per-sossai atteistion shas a usais finsîs lu bis own privase "business.WVouid you risk an investient in ony iudussrv under the man-ageient of a cosnsmisîc of a misciipal councih ? If nos, sisenwlty rîsk titder suint mnagemsent an investîsseus of fuîds which>'ou umust heip to supply and in the exîsendisure of sritich ;ouhave therefore a personai isasercss as stakec?
As to (lie chaiins regarding corruption:
l'ie oîsportuîniîies for corruption cunîsersion aisis coîstracts be-tareen msunicipal corporations ind prîvase conspanties for the

stîpîl> of igb arevc, lîîîssîed ; isSoreos-er tise prîces p.î oStreets hisig mus Ontario are nos nc.sr iîgls enoughin s sustoîn o
corruption fond.

lu nmuniciplsa osscrship, on the osiser hîasd, shere is a greatteusîsasion su cruokediess. nr. Fraîscisco quoses an articlefronst tise Forsun tia of tise osimbers of a sypîcai csty couincîloîse third avili vote as the), sbîsk, regardlcss ot advanîagcs, thev'otes of anosher sird are ierchandise pure ond simaple, and

in thc remnaining third are debatable isen. This characterizationce inay be somnewhat severe ;let us hope it is, but there are usuallyve soînle l'le', ins a couincil whio are nos above accepting a bribe, andt>. tisese --lways enîlcavor to, get theinselves appomted on commit-nt tcs haviîsg in charge the management cf public %vorks. Thlele opportuniticç for dishuonesty are apparenit. Ilesides this there is)y invariably soute preference sliovn. in appoinsmlents to office. MIr.j.Francisco qsîotes an interview wvith ant officiai of the Chicagçomunicipal plant in %vlichi this gentleman coniplains thas men ins- is dcpartnment wcrc turned ofl withouit cause to niake room forsfavorites, ansi iliat there %%,as Ilno possible way to get on the ser-g vice withouit a polisical Pull."
'rhere are otiser adclitional aiegumients against municipal own-i.ership ofilighting plants. The function of a govcrnmiens is inor.regulate and control and to encourage enierprise on the part.oft its citize ns b>' extendiuj' a protectinj; iand over the indu~striess they cstablish. MVen a nunmber of cisizens band together, there-f fore, to carry on a business whirli is as best an uncertain one,il one in which their %vorks and plant are hiable to serious injuryt froni varions causes, and in whicbsthey are flot free to tradewhere and witls %vliosail tey choose, but are restricîed to lorali." ties, a business which ronfers a benefit su the commuitnity and" which is already more or iess sssbject to municipal adlgsa3 tive control, then it is obu'iousiy unjuas for th muiiicipality to* establish and operase a plans iii opposition su tbas ut the prîvase* company. If a municipal corporation decide to enter into a* field of commercial enierprise in wvhirb soute of its cisizens arealready engai;cc, it is onily simple justice tisas is shahl ohl'er intake over sîscîr works and plant as a fair and equitable price.r Again, tise wvisdoin of a nmunicîpality engaging in a comamer-* cial enterprise inay be quessîoned, indecd is is a grave quessionr wibetlser the corporation bas the mîoral right su risk the nsioney*of its citizenis in an undertaking svhih is attended wmils suchhazards, and in wbirli tise adfiantages io be gained are lis anyevens sîssali andi usîrertain.

f Many cities aund tosvns have becîs perbuadeci by i ncompletereports and aliuring estimates 50 uindersake the experiment, butis sutil reissains to be proven that a nmunicipal plant can suppîy acheaper liglss than a privase cosnpany In towns whîch are nosnrge cnough to make the business reîssuneratîve tise installationlof a plant by the corporation saay be justifled because streetiigissing is a public necessity, but wvlsere privase plants alreadyexiss tîsat are able and viilissg to supply tise munirspolisy as afa-ir price, tise outlay canîsot be reg.srded osiserwise s hon as anunneressary expendisure and a waste of public înoney.

DUPLEX TELEPHONY.
55v T. R. ROSEBRiUGIi.

lzq considering this questiona 1 propose tn do su witls referencenialY su tise prinriples invoived, tise question of priorisy of inven-tion of ans- of tii se being lefs untousclsed.
l'ie naisse "duplex teleiulsossy» tisougs tisot altogesiser exact aso description of tise issethods in wiicis 1 intend sn refer in this

paper is neveriiseiess very iseor tn tise nse:nîng.ft saili be as %vcii su coissider as tise ousses howv tise telephoneprobleiss differs frossa tisas of tise selegrapis, for one mniglis isasur-ally suppose tisas the knowvn isesiosis of duplexing sclegraphsctransmission wvousld be available for tise selepione. Acsuaiiy
tisere is littie in cossanson.

Tris electricol imspulses %vhicls are tîsed in telegrapisy are ofdefinite andl predeterrnined cisaracter as to polarity and strengshof currens whiie sisey lasi, and differ ossly in riseir dîsration andgrouinsg in tusse, whle tisose of telepliony are, of couiise, fronttise poins of t'iew of tise electrician, entireiy uncuntrollable.hlesides suis us ilelegrapby, as tise receiving essd tise ossîy informa-tin reuiliy given by the sounde'r, is tise inservai duisrng wbhich itscorrcspoisdiig kcy uit tise transmnitting end wa;s raised or depres-ted, and suis is suffiriens ; wisereas as tise receiving station the'raves of lelciuioneccurrest nmust be rereive:d in very neariy sheiroriginal fonn. Ti s misens sisen of increasing the wvorking capa-cisy of selepiosse uines is nos available, while iii orlinary practîcein icecgrapsy, tise distinction between change of polarity and in-crease of currens, doubles tise capacitv of tise line. lu thesecond place in aîsy syssein of traunsmsission, teleg-a phic or sele-phoniec, is is possible su to arrange tise circuit thot a receivinginstrument ix slsieided 'fions tise ctfect of tise transmnitterat tisesaisne stations asile rcspond;ng to that as the distant end. Tihisma), be doue in severi wvays, the Ilbridge " ietsodi being naostustsal ;in titis nsethod the ti'o aires wbich enter the station, orthe avire and tise earth cotuductor, are conoecsed as thougi theirresissossce asas to be ioeasured in ste tistsal away, the reu:eivinginstrumoenston tise place of tise gaivanomeser, so shos wienproperiy balatnceu it only respossds to, tise transinitter os tise dis-tant end. Tlsrce re.'soiss prevent this îssethod frossa being sîsefulfor telcpbonsc: purposps: a satisfactory balance wvould be snoredifficuit su obsaisa osving io tise capacity and self-induction of tisefine. aîad scîf-inductin i n tise instrumsaents as the otitse nd ; be-sîdes suis only -t fraction ofîthe currens would be employed use-fuily; and probabiy ilsore important titan eithec of shese, is tisefocs tisas aiile tise sciegraps nsay be used for the continuoustransmsission of messages in one direction, the telephone isintendeul essenîiallv for conversation, so tin even if a pair ofsinssltaneous transýmissions in opposite directions over a uineavere estabiished, a single conversation wvould demiand the use of
both.
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'llie timird dIifférence consists in the wcll known fact flhnt on
accouint of the seusitiveiless of thc telepînm (lie circuit mn
wliclî it ks piaced niust bc as ncarly ticutral as possible t0 out.
side influences botit clcctrosîatt atnd electroniagnetic, ams îvcli ais
tb the direct action of differences of eartm potltiai ; and titis
can only bc dtonce by a rettirn nictailic .nuductor Ira.tso
practically the saine patm as the firat.

For timese reisons ieuc, i liappenls that givcni a singlee mctaliic
conductor cxtending between two distant points, %%itlî acccss ta
an eartm connection at both points, uiseui .s a tclgrmp circuit iii
thc ordinary way, fotirtiiessagcsimay bc traisnitted simultaneous-
ly, yet the saille conduictor icili onl1Y stmfflce for a1 single couver-
salion in a very unsafisfaclory v6ay.

Sitîce tvo wiies are necessary for the proper transmission of
ane message by telephone il nuglil iasîly be assuincd timat this
ts a ronistant ratio, timat is liîat thec cotîductars îmust aiways be
tîvice as mmamy .1% the nîttîmlber of messages timat are to be trans-
mitîed sinmulameousiy. The fitct is, timat il is the différence and
not the ratio wlmici ks constant. 'liere is no doubt for examupile,
that if it wverc nlecessary, ten messages coîîid lie transimitteui
simnultaneotîsiy by cleveit conductors wvithîtmt interféece,
aiîimaîgm in that case it is c\cedinlgiy doimbtful wlietimer the
coumplexitv of the systemn %nmtld tiot preclite ils ttsC.

'l'ie nîast natural tva>of procecing t<>increaise tue lraîmsmnlittimg
capacity af tcieplîune condîmctoiss to10regard the aiready cxisîmmg
tan ire imuetallie circutits as tue units attt uf wimicm 1 cuinst uct mime-
tailic circtuits of a Iiigîmer orde,, wlîich I ivili terniî deriveci circuits.

fi is nccessary timen that îa'o points bc obtained on a iwa wire
nmetalimc circuit, satmsfymng the condition, firstly, tlîat imo diffièece
of potentiai he iîrodltced bctwveeu thellm lmy the action of the
transinitters air eady in thiat circuit, a-id sccondly, thai mio efféci.
bie pcodiîceti in the receivers of the cuit by the entratncc anti
exil of ciment ai timese Inao points 1 ..e irst condition inay be
saîisfmed in two ways according ta, the arrangement of tue
instruments already in circuit. If tuternecliate traisîuttmng
instruoments aie ta bc mn series 11ev nist i)e dmi ided toto twa
similar parts, one in each line as in Fig. i are 1) and l, two
secondary coils of transmnitter 'm, .irraonged so as 10 contrb-ite at
cach instant cece(troiioti e forces cqmmai and in the saine sense
wîith regard t0 the inctallic circuit, and timerefore in opposite
directions %%-;Im regard t0 tc fine.

If the two sides of time inîetallic (ircitit have the saie resis-
tance it mviii bc seen timat o diffierence of jiotentmai cao be pro-
dîmced between time points whlere the tvo, uines imitle, as mnt lig.

i t aIlit, anmd the corresmonhimg poimnt aI lime o)tie, eonl of time file.
If, iiowever, lime traosiiinm; inistrumenmts arc onîy aI (lime mer.
îi.inais or are hri<iged acrmîss betwceu lime 'ii sicles aI inter-
itiediate stations, as in Fig. 2, imo scmclimifi caton ii îlmemr
structure is necessary, for timeir action cannot jrodimce aimy
diifféece of potential betîvemi pomints whiicli are aI lime nmîddlc
of any bridges betwveen lime hlges.

hI is flot truc, as inigiî ai first bc siîpposed, tuat et cry bridge
imas a1 middle point, for stmch aî point nmust divnde botm lthe resms-
tance of tic bridge, and its inductance. if lucre bc ani>, imita twa
equal paris. and timere wil imot in cvery case be sucît a ponit. In
the case of a seconciary of a rcpcamog cati it wiii be nccessary
also imaI lime twn, parts havime equ.it mmuai inductîance m. mîl regard
la time priia.y before lime point bctwecen time 1wo coi saîmsttfics
the conditionm of iiavmng lime incan îiolentmal aI em'ery instant.

Since in any case lime curments moîrodmceul on tue uines of lime
lwvo iire meîtallic circuit îîîgmsî dtvide equially andi flou- paralici
10 one .înoîiîer mn lte same diîrectmon, wve iimc time condition limai
time receiving instrumnts af lime original tuîeîalltc: circuit siîouid
not be disîtîrbec by smc currenîs ta be, cither lima lime curreols
should nal flow throîigh thte coils ahi aii-wliichiinay be attaincd
by bridging iment bel wecen opposite points on tîe vivo fines, or,
if tic introduced curremîl on one line flowvs îiirough a coil of the
receiving instrument, then ilmal on the ather fine nmust fiow'
thiraughI a coul in lime opîposite direction, wiiicii is jusI capable
of neutraliziiig tîme imaggetic: efhect of lime first As for instance
in Fig. i. time inîroduced curremi 2c' emîîering i Ili, dim'ides iat
lwo parts ci, wvhicii circîmiate in oppmosite directions throîgm lime
couls Fi anti Gi tuf the receiver, anti produce no cfl'ecî, and simmilar-
iy -iso in the coils F2 antd G2 on time saille line. Supposing Illme
bridge nietiiot selectemi as bcing applicable muore gecraliy, let
us look at tue différent wavs in %hicil nit y lie carricd out.
In Fig. 2, Lt and 1.2 are two fines wvimîcli are suppased ta be ai-
ready in tise as a muîeîaiiic circuit, Ti and Smi bcing tue transmilter
anti receit-er aI anc coul, anti T2 and S:! at tue otiier. 1.3 amnd
L4 arc signii.-riy two uines of another nîeîallic: circumit. lietween
tue points A anti IB are coonecteui in series tira equmai non-induc-
tive resistances R. At Ilîcir common point Ili, a %vire conoects
throuîgh iciephonic app-kratus T5 and S5 witm 112. a similar %vire
an the saine meîaliic circuit, imcuding aiso at the second cnd

the tciephiîtii. .pparatms T~6 anti S<, 01 i iimay connlect wmtim QI,
wvicli is aî sîmnilar entitîcutin om thle set ond tImetailî(t. timut, amti
similari>. P2 amii Q2, botu ot1imct.tmoiis iîciudliîg telefinmc ap.
par.îttis. EBacl of ilice biimdges lbas thime a1 resistanu C 2 R, but
ou ing t0 the uine recsmstti ec it vîmdgecrallv bc mii( orrect 10
say timat tiîey are cîitiv.alcn i to simngle shunti of mesmst.mnce R<.
Thie cimeneit ou Ille derived circuit passes îioiigi the colis of
cait pair of rcsrnslaoces mn miultiple, ;1nd cat Il is tîmerefore cqima-
lent toi h R. i is to e tmoteci tii,î ctirrents arrvmmg at A and< il
froin 1> m, on the derivcd t ircîtilt, d1o mi diiide at timuse points as

1~~>.4f

7;
'P,

-e

t.
tîmigimî be sîipposed, but tiîat poirtion îif tue flit tmut ;il lime emid bc-
îwceen A *ind iB, iniitiîiitig TFi and Si, is le:fu titu ci dead, suice,
<lite to stîcl ciments, tucre is no différenîce tof ptieniî.l liteIncin
A amni Il. lThe saine tlmiig alîipi*.es aiso S0T *n 2, amuui 0any
oter lcleîuionic apparatus of luis circumit tridgcd across iietwetm
i.i andi 1.2, wviii(h is muot proviciet %viîi ant exit at ils midmlie point.

As a ftrsî iiiroveiemt on titis comsructiw il tua> bc simggest-
ci limai a self inductive resistance .moimi be blmer thanii a pîîreiy
oiîmc resîstamice, if flot coimiectcd e'tactly ai tue cutis of tie hmne,
for il wvouid 1p titi>- comupensait tue efl'eut of elettrostat o.. tapacity
bcîwecen tue wires.

''ie next step) in acivance is t0 pmt tue tao cnils RZ togetmer n
lime saine core as iii a telcgraph rclay, Fig. 3, bo timat wile tue
leakage ciirrenl p.tssimg fraont A ta il Ihromigit lie tano tîumîs im time
saine dircionm arounci tue core, reinforces time im.mgimmi tif time
core anti experiemces comscquecmtly a iigl iiipctiaice, limat fromi
lime cleriveu circuit wvimicii cimIers at Il, ime îmmi<idle poinmt, andi
divities tiiere, passing imu oJ)posiic directions aroiid tilt core in
tue Ina couls, affects lime itm;gnelic circuit coiiparmtivciy littie,
ani lias îiîcrcfnrc law mîmpedatîce. Ir tue case of agi ordinary
boz reiay of i ýo ohnis %ve anîtiid have in series frontu A o Ji a
resistlanice of i150 Obtums, anid atml iimtiCtaîicc Of 4.8 lienry, wiiilc
fromt Ili to1 A amni iB iin paralel WCe have 37 '-ý olus 4imd .4o)
hîenry, or ta tiîe note ', iddle C " ani imimîmedan"ce Of abot 7730
obtus 10 coîrremls lcakiîug liiroughi is cousb in series, ammd 790 tut
lime tieriveti ciments diviimg fron lihe iddlle pit otlards,
tmakiniý a total imipetance Of 3 16o nîmois ini adiditiomn1 tuIle ohimnic
resistance of tue cierivcd circit. liciter restilîs thiiaî luis Cuild
Le obtained by stîperimmposing lime a iu<ligs itîs-caî tif ltaviog
thetu on Ille seimarate iffims of te imaneîic circuit. Trie iest
poîssible restîlîs, limaneter, a ill bc obiaicc -% licem tue ulerîred cur-
rent forking aiI Pi la A andit Il trai erses lraclîc.tlI> mîleîîîcal
co orses i0 opposite directions .mommnî lime imagnet core, aund
hl timerefore a non-inductie paim, wliile lime lcakage ctmrrcnt
froin A la Il passes over luis #course tInce mmm lime sinie drcction,
experiencing the miaxium iniîccance. Thmis îmî.y be accoiu-
plislued mîost e'\actly b> taising tce n ires togetmer anîd aminig
tue double candîictor on the cou. A coul macle mn luis nay, Fig.
4, ilicasnred 4S0 ohtns antd 4.6 hmenry ta the le.1mkage < irrent, or
-in inupeilatce (if about 74000111 ohm thlie nte " iitiîiuil (_, a hue
îa tue derm ed cîîrrcnî eîmîering ai il- iiddie poinmî t il %%s p)rat tic-
ailv a non-indimctive resistance of izzo oins. i mi gmmod imotdern
construîction il is necess,îry on circuits of immnderalegiîl tot ramus-
pose lime %vires on the pioles, in order to expose tinm cqimmiiy to
outside disîîmrbing influenmces. In adddition to tiît trainspostionm,

A A

Ia get UIl best resulls il is oftco desmrable Io tranîspose tlme cir-
cuits anmong thienselves ; titis tnsposttmn of lime mmctaliic cmr-
citis is imore necessary aiteo dcrmved circuits are faiiîec fronit
ient, for in thaI case llamsposiimn 01 time puiles is as imiportant

.îs il is for sinigle condutors 10 wimicm the> ai c timen eqittivtient.
For luis reason lime clerived crcuit simotîlîl 00 be ajp tet o a1
pair of circuits differtog iiiaîeriaily Inm leogîli.

,rime underground cable systiii coimnectimig statois in lime
saine city afforcis an excelenit opportmnmly for the appiic-mton of
the above pr'tipIes, for a large nuumnher of tuetallic circuits be-
tveeo lime sanie two points aire in continuai dernand and are
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î1uitc cx;îcnsas'c. A rci'<î,rihîitioiî of elle positions nif the %vire's
.0ie n ac b.le being Sale i cica y iliairaloe, (lit i r:îiîspIosiliion
toast bc quelle ilinruaigli.

Colis sorti -. s ate îîîdieaîicd li Fig. 4 hiave beco in test in
*rorono for saliine liense ic Lu t. ble lict'îcil the' ma.ini office antd
the Yorkville station ;tliey afford tri extra %.pi.akiii4 circuit for

cdi paiir t0 vellih ilicy arc ajiplieti, ini wiîd as wveiI as in fle
two origintal i srtuits. sjtcchl is Ittfeily Tritttid Ihe Sainto

Iling ma-;1 tel oficn a piair (if îlt'till-C ircuts bel'eIIVC Iîît<altt atat
i [.Iitieraiti, svtraei the crrrisis are frte' iri long exieiionb.

Il appr'.rs qile probaîble lit tu s er> long lisses tlle decrcascd
candiicînr resil.ttit.c tial self iidut.tioit of aise deriveci circuit as
coîîsp.rcd %%ealla elte origantis si nuld fully coîiterb:îiance lthe

aîîCcaseul electrn.statisc capa.iîîs atnd gav'e. for esîîibeisseeni
Newi N'ork andi Chticago, Ilàrce spec;kiîg circuits for tvery four
cnndiîctors, iîsited of t no, the t ranmsiiissioa beîng uiinip:îid i n
any oi liter circuits.

A NETHOD 0F DISTRIBUTION WITH EQUALIZATION 0F
POTENTIAL DIFFERENCE.

ISY t). 11. KaFEi.iY. MÊM Ih-%T. E. L.. AsS..Mitsîi. C. Soc, C. E..

Ilerliaps at wouldrail bd 1 bldJ idca Io îrciac %. liait as gotc beliitteil in
ibis ;a.aîier tsy a clase thni %tc iaîeitînî of distribaution. tarte n dcali %uil.
airords au eqisiîr.ition ofi poîcnti.it ilalrence nathout încre.ising lier volumte
or elle total ncigia' of canducior iaia ina -wire Nystrasi ared iit il affurais
the s.inir 4?ilîtsiaîn try elle a.dditiofa uniy 2; sort cente. nmort are in ay

ihoc %~ire 5>'itrit. elle iaa;iorzince uf a hici i.itc, tte.iîire sisiglit bc rataplan-
suzeti ty poreseniitnc ae r'cniiiceof atc tact laa. liiree.-wire
s sîcîn c.ili, for a cnuta
iai as cýnIy as > !D al 10colisl.

parcd aith a1 sysiet in aliet ___________________

bail two wrcs arc enapioyrcd. ~~ 1

Ani stlice dure are adapta.
taons of aise niellod t0 îwo
diférent sy,îrms of ssarang lu
veiltent ta exanti1ne tirant sep.s.e
raîely aliter . grncrat1 survey, a 0i

Tire' Gk0laVSI0kK.

SIn i oellte enOrIOtS.,
saa-ang ai salle ansit ai Lntît
lire stal ai li e efecte-I lay
ahiatlni elte r.cst~ for a
mattipiit> oi circuits ta sxlis.

factoati> supal> varmou% grau pS
of conslairs atlure et Irss Ir,foegatar tn ticar alcaîtanis. le
%ccurtng ofai . nîforni E.S.F.
ait ail pointa of a dis.nliltn
eystems is tiintfestty clesar.tt)le;
andi as (loin abat bas jut
botta impliet i stoulti ppear
lia desaderaluni ca bc econa.
micati>' atainard. il is tictit
totit abale to prent lite sait-

jeta sonies4ai in elte tache oi
a trocticat stady. mn oider
thi the tTatcs 5notins ai
abat teada u t 10lthe prieta.
cal concliomns arriaed ai naay
lie cieatly canveyeui. Il lillitx.-
teil). titercire. ta give sontir

consitrmiaon to

V Z7

V±6

TaiE 1't~i'.i5 ;tv0i.5'Eia.

'bct simaple pantilti or ina.
saire systrmt as tittLîraited in ____________________

Fan. a It Wtini ho tent an car-
antignstiosi ai Ibis figure taia at4.
lite potentiai diterence tho. a£
lacraen amains A Il ittl fait. v<&'<

aasing Io absorption oi01 F
in lthe anains. lte fairi!cr a __________________

Fia'cn peint %long alerte caglth
as rt-mc.ecd tai a tatlrer or

cairrea. lier a iamp ce
aliter instrmrnta connercmed an dcriaed circuit across lthe masins aI w. . au
bc oper.ated câliaas ay a Inasse EL M. F. illans one consratd, acir-s ele
mains timrs lie source as, at a. z. aaaald bo.

To o-ait'allas diffr-enee an fali uf poîcratiat te sinaple p.arallci sys-
lent as ratoditea. as iistraalet an Fan =. saitretra ont ai lthe ainîrs Mli as
doublrd ltck tapon iseif. anti te eonra-aioans are macle hotcenc site sangle
maain 1~. -%t sd lite balla lthe doubl-c anc iiix tiats inrtbest front lthe
sautr ai '.ztrrnt (VI. Compaarag lits asmrmnn %altt lt. sitasn trn

F'g à ti n-ill li' serai abat nitereas in Fig. a a lamipa ottesh instrumnent
connecaed arrossab liemans att à a laeinr neresc lthe soaurce or cl.rrenl
asi measttrird atong the nuan. %% ti t erivase tlier, E M F. lthai the onc
conneciacol ;aras%. nt 3. 4. aibth is fterîbes .way .the amop :a a coirer.-
paniarg point a. z. an Fig. 2. aitti onty recte lite same amotnt ai E.alF.
as the onec a .3. 4. becCusC lite %Zme 10921 ICTIglia of conductor as meAstiresi
along elte mains as tietaicen lhiten anti lieource af carrat

lier. siith a coraductu' ai lite sacre setonal areso connrmcitng samaLtr
srls of lacorps ce olthes Instruaments ai casreaposag distances. at as es-adent

lia aiten elte circuits are trranceil an imple pa'altci. as an Fag. a. lte larp
an a dera-et circuit ne-arcst lte source a-ili recette mort camrent titan the
anc furlhita aiea>. anti %ien elte circuts arc arraa'ged suIt %lie doablc<i
ian. as mn Fin. =. .4 unaforma caurral unit ho sapplieti la ite Lsmorps in %ie
ue-et'.tl dcria'cI ctrcuitts. liuI iims carersa. will nos; tc grenier itan n-bat is
reccaa-ýed it> site furtitea lamp an ter frer case.

'Me oant' resti oblaintd. lten, b>' dialiang lite lngth of anc of lite
crains, as elte .al tin ai lthe E Ni. F. ab.at wAaiud oîbesas opea-Ate in
eveess oan sny 'amp o a tit insrusment in cartt ae tî- nerar %ite source
of caurrrnt Tise atdiiaai lenglit of candactor an titis daubiaa of ant at
lte main- a% sale hoiat ta bc a mncre tcat i stane an elte circuat. Tis
desad restuace wtraIt attsîensdant d-insadanîarcs towcvi. lt still now bco
uiacu-s. tna> bc eitinatesi b>' ar adaptation ni %lie fundiamental prittoaple

laat an' ' ta lr4isi stiptltrui iith h. .11. l'* fromu taure tkan tOtO rotirce. the
ctir,rt or arpu«îna/'t ,bl/e. t, e poita I:Ut iot tm ral if Pr&

pooast le/ outbifed .1 fr th e sere.ai souets l'/ the A'..t. F. Ait
etaia<ttt 01n 0i ii ,a fitcipIe Î%. ailiordie l'y i lx~ * . .îiait %vilit i.ciliit ex.
plitatin la reg;ard tlle iliiri.i ses siletîtni ofita gener.itoas '. IaV t. as

iitgltg:i!,Ir liait cotitter ny ai tiat lattes place ii ellte tain-t A. Hl. aînd tie
halaii or uttitr insitiitit cuati.ctad :îcruss otusti ai t.

ltSiting Itl' figuires for tlle getaer.tiars, or !sOatîces or coarent \*. \'I. net 100
volt- aiah. thei tot.al rrsi..i.intrc of tlle mitni A. Bl. .ît a ous . 4italt tlests.
Iantat ni li lattai tiroaliter aiîltrititt'ialiti t aTýM luttah ilte cetî i cotliîleted(.
nt 99 aitîis. tuell uireai Ira tniec %%aiit t>l ont of ellte gencrtators i '> cut-

nesIiei In canut t-. -- ~-- 1 Sj s titpere. lot iti t 1% Pr-xlaellun (1 t Cjq) 99

volts is ibsorbet ian elte fatisit or otiter iniîrtittteit t' anad i t x aia t s'otta il-
Norbeai i elte ititits A. il. If taun toutes af elte gencrators V. \1. art con.
neçltsl iaii itatic. an elte circuit ,as shtoai. star ptaset i tiirice ai aco)
volts nat dte jonction %%titi elte miaitts A. ai. wviii rentanat unaittret. 'Tha

current ciervelajacîl aii elte circtit. andi elte tilinient ui atîf ption ni il titerc'
ft milaaisa ite Sauate as Lefot bat il IN evatitit tiî ia t is casle ic wrk

iv sitare'î iy tule genr.îlnîs V. Vi. 'i tit' uuta to ai h ofsd sittatut resiare.
tivcy as on>' ii.tf uf n liai it %%ouil ho %ac it acting aoto.r and tirt pot ctieat

etTeet i% elte LAue abs i elte cienti rrastncrs acret dtiihet t»' tule prestace
of elle secondt rrnt-r.ttor.

licatig tii ait r.atnd. a furaitî'r vtew of the futidanientat jaraneiples in.
valvil %vit tac foid in a colilaaison of Figi. 4 anîd 5.
%Vie a dtoublie circuit is ;irt.tngrd. as ais Fig. 4. % aels a single soarce of

ctlrrrat. V. il is cvient abat.lie etîrrent itraii %> V atcruae
an tatit diisions afi i. + V. t". A. Il. V - . andi -4-V. F. A'.1l'. 'l - and si
ab iteercuit %vares A. Bl. andi A'. fi'. aire .îttl-e. the' attjeratge % iii lac lier sbalise

as if iltre acte alait a stngle cir.uit %%sels a aire (A. B1.) of Inter liese-
taun.at .tre. ai A. Il. or A'. i'.

Frota liais il foliotas thita tritn a doublte circuit is arningeit. as in Fig. 5.
%iil Inao e<itlta-ateaa solistes ai cater' V. \1. Ilte restaltatl aaaajarage

aianitvsîerd an %lt: tanap or
as oilietr insaruatarni F. coiijoiaiîty

vtipplird b' atteni. %%ait bac de.
tii nent ta' elte separied ossances ùf the iwo diyistonsvi ý V, tta ' the joint reistance ai

ie carcuit miresý A. Il. anad A'.J .3 l'. fiianee:îhz double et t-

uie'I Sortit have only hfissu
4'scctianat tir=a of %ait noulti

be rtqaatted an a single circuit
f toprodtice lte Saiste resait.I la is secte titr' aiwtts elte aaid

ai lhea-c figZures. 3. 4 and 5.T lt ait a double circuit stap'
plr va-a currt'nt frontls-o

4z nlanatg floan cither source
is un' itaif ai witat il waaid
lie% ac ai apcialii atonte in a

_________________________ cir cuit ai the sAnie rcsasl.ince.
Vt"r la as fusiller sorti. iotonesr.

abt h itatsing ai lthe E. St.F.
3 .3frana cacia source begane otai>

foitte ten litre otf out

corrent is ti enlia case irans-
j initaet It> lthe fu E. 'M. 1'.

f rom uts source Andtisilslo
ar.dmrtantialsýe frnt the foie-

gaang aittslihe total anuant
of absotption or drop, af the
F. MI. F. in lthe teates. front

> ~lte sources ai carrenti up ici
tlle point af jonaction wiah lthe
condactors abat conse' lthe
carient te lie laanps o' otiher

41 instruments. is uielertained b>'
elle joint resistance of titese
1.ads andi is. îtesefoae. on>'

Ir tIttf of at a.t t iloaid lie acre
the cuisent tr.insaailted frrnt

caesoturce alerte.
TIIE Tis-.IVIt PLtANc.

datin% oiairinc e conies

anerç)sr of distribton ccorcrog totep%& fwi.6 a nd con.s

comml s in'ltsn h uaaan r emunerprlr aistn arsc
snFn . so btfu nseio oa icminno b ittereun

shtr.acottid n s arc oncr it lesucso carrent
abtaeqt:Asltatton ai potenîtal as s<eurrd itrougiaul thte sVsicma uiitl

inuîiviag lthe tie, of tte aildiliona v-olunie ci contiloi conapreitendeti b>'
errt-oailiiiig of lite ma-n Il. an Fin. 2. iblat bas itercofore biten nercessar' est

aai le sanie tat For. Io foilor at lite ananaalon. if. an Fig. 6. lthe
p-ncijonctioa. ai lthe teats (rom lthe source-sof carient. V. VI. and lthe

c uta o !upplied. as taken la b', to here lite Lamp Fis conncaed acrars.
etielie seen abat lthe + phases o ac homirsns frani V. VI. Irav-erse lte

maA. A . ta lthe poitl 2. ite lthe - plhies ai lthe esararr.is taavea-'
tematits B. il'. ta the poina a ; andti Ise +a endi - pisau-s conjoini>'

prdc.tirougit elte lent resaslances of A. A'. on lthe une btand. anti
ofle. IV' on elte alie- hanti. a poeni itral% iiesence liteîweea te points
a. 2.iha sii i affect lthe i.îcrp or oallter instrumnta in deriaaioa (conne-cii'

tcrslcîsaen elle main,) ait F. an precLely the saloir ao-ay and ici lthesan,.
ergaer l-iti h ouiti bc affreteti %arie -a- andi - phxscs treve-d frotte V

alane Iheougi t astagle pair ai condw.ctars lite seccaonal are-a of aiiich terres.
pondeti ta lthe comaaed secstonal are-as aiA. A'. andi le. B«. or lwîee tise sze
of A. anti lwict the sate ci a't Xraîn. if. an Fin. 6. %lie point af >sandt'on af
.hie lead frttem lthe sottree oi etunar atntio ac ciercuts 10 bc aupplieti. is

iakicit ta b ha ati l amp. F'. un arcied atcir-s, aî %ii bc scen abat lite
ddters-ner oi poirtenl i twen lie poilnt% -4 zna 4 as lthe saie as leîween a
anad 2. andi obi. ac s ierm paîcasial diflcrence au îii lac fr'tnd czyauithr
ahreaghiao elte sy.%cata. Iecause lite conditions ai lthe camrea distritutiona
front cai cat lthe sources. V'. VI. l, precisciv the sane as atiaI riady de-
s'sbed :at leagrth matt Fin. a: for it same lti calent of coaductor essa
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irmme'n he iammîs,~ nti,~ ,dle Sources of current. Vt. VI. rrspctivcly-.
as exisis hc%ein .t Ille imiter ait lie luoigits . andt 2. i I imcm. Ilte ellecl af Ile
curreis riîianit.îmg front théim'ummrm.s V*. V*I a- ttiiif..trmi ihraugaut the

iiti..ilot tige cqumalito aio thé. tt.iretit t iic1i. ii as siie t ilsu-
liste.

Il %%l nomw l' si order tr go os iriti failmli ilat %li.it is b-ei tiimi î.ar
titier ,îtir . 1bo, .1i.mi lt a1 lu U *1 le bys:tii. 1$ etlét.li> .dititgtltit
fort tir rCnt 18'.trlptiOgi .îecorîig ta the n tii l.noii tis * itt *yltiinîherciy set. îrittg fitr it t entl ittoit u ai stielîtai tiffereiee ai1 .111 ims,îît¶

Ilte îismttt%în e.1tutîr of lte liite.n c s>',lCnt rclirtcscaledti io I.g. 7.
-as coiiili.trvîl %%lits lire îtiniple p.îraliel. i tg,. . a tinta sul li rî- ieS> s.

sein il clrtér Ili fur .1, gîmmII tm,îîîtb.'r utf ilitinm (S îrtitîsmtied mn tr o etrÇ.ità.
î'.mci Lai attrait enîibr.mctng imilif Ille siîitiîber. tvliee.î iii lit sinîgle p.îrlIl site

%%so flai ibeiltr as stiiiimitil in aieu circuit.
As ,il itréseni mis opemr.îîioi. tlitre iN in hIe ttire'irc sy-sient <:*'. 7) «1 fait

af paetoiai l mi oing tilt le.itls consîîîîîîîîg lte matin candltorb filnîlim e
souirces ai etirret. la Ilte figure (7) Vt. VI. a-rr lime lwo geimratiors Or
sources af current conmnerted mît series Ik'lwets li mainstl A allait Il %viil a

nrmil.i reluin %vire C cotisation t0 ilîcîts flash. il wtili lie îiudcrslot wiithotl
rcîelmtimméiti. wîal fais tre.iy imeeti gomme avers ilim.î the actiont oalteiitag mn
cailler circuit i 1lthe s.liie ab, %hlai aimains mn time stimîple' Itraiel. Fig. i. laitd
%vist.mis neei' to bc tiîtroducmit i lm %etiu.tZLtti(tt ai lime îmotiiîial
uliflerence ein tcrii al.inailîs aîs affectesi h>' aii plan deseribel nItlt F'ig. :;.
Th'iis comiima:îîîa i rffeeleti iii a prtcal wa> as relirest'aled ita Fig. 8
;Fig. 8.1 shtows ciecîiritaiiy the %.uni contimîasmon fini sis ; forta flair c.if
harmis' tac loakedtiapan as imriteill' avaial.îi 1 iaitm il viill reaiti>' im seen

lti srwv ofai la lias airmml> imeei eiîmttîlb> lime atd ai Ftgs. x anti
2. ltai simr îenlr.i rettrn véire. .ilîimnugi doitiled. îs btili cîmîîîîmmn lu
but circuitts for tlm clirrenis etman-ittttg front V. Vi. wlule ;Il lite îaime

tiote site lai.îtàî or ailier insruments Fl 1 2. and 1-3 F4. are ail eqlut.
diîstant iront lthe sources ai elîrremi .s iterasmted alomîg die coamiactor:. and
airc îitrcicmr suppittl ulih cuiîcmi al a diffience af patnteit %%lîmei tlm
saisit for ti poits ai the Lysîtlt.

Iiy tits conitnn.îton. tlierriore. flime itru'c.nire sysiteîi ms salade ta ailord
flime -lisse iv.mnlagoms :esut -as is alti.mned b' lime aiter nmeihati af com.
siuclin tait fimns iîet eoisidéird. bmus Il .mtll bc seen liati i 15 rrsmd mut
ini a ditinctly ifmieremî nmay sis cach iî se. anti Kit t u 1lthe ope ninn ai Iwa
difleicti pariacspies tais.ieilyiong lthe ;robeî in ofCmrrt'lt ilisînbumon. For.
according t0 tlte firsi meioti. eciai ofime îwo Sources oi Current con-
irimmies hall of thme resalint carrent opcr.lig in earh anti Cer>' iaamp
or othcr instrutmient rnîluratcti iii lthe systeni ; %%fmle mîeeordimg t0
tlie mihot coitipicîmendeti ini she threc.sire sybsencdi of lthe ina
souces ai Current siripar.ttcy supplies hall flie uunilmer ai iattps cr
alher instrumntns eîîibraced mns tlt s>'slem. smîppostng lthe total numimber

to bc recniy divideti Imetnren thme Inao circitis. Ai flic saie tante il
is Sten Ihaitîhms comination ssIiereby lte equ.itzaîioii of paienhti
ulîfierencs' is securril for lime ilitrt%re sysietil virlumil>' Cosbsis ta
separiig flire sources af currermi. V. VI. ant inimaducîng b-iwcen
lhcm <Fig. 8 or 8-a) ai ioop constituiiae a return condiielor Coninon
ta bouts circuis. insienaro a i îng ltri jouned dirmcly in stcs ;Fig 7) and

tapping lthe laitloli watth a -.angle COndtîldr tO comiptir flie circuits as
heretofore. Andnti an i sa markrs out liait thé, arrangenmentio iircuts
siiown tii Fue. 8. mmiiîi,. as nec havwe seen. dlepcauitnR an soîallv tlflrrca con.
dtilions for is apgeraîlon. is precmsely sime Sanie as iimat simo%%n in Fir. 6. ex-
cepting limat %ime ailler maina. A. Ai. is cul or ilivimietif tsime poitnt X. Titis

dlisruption ltrons c.ch af the Iwa sources ai Cuirei. V. VI. talsa sep.îrile
circuis. and omviaumsl>' si is îatma:emimtil. aiL fatras lime operaison is canerocti.
wietimer mime sources. V. VI. aîre opposcd or la dlirect srtes. but ilits piefer.
aîble go plat îhem ta oplb~mtion. as simuata lanlime figure. tna rder tu abtimie

lime Cetcss.vc pouenia dîiference aimai nauld oitaiasc aitiain betwca time
Catis ai the laap comnition ta bath circuits anti accessitalec the doîtiiing cf
ils sectional aca fur a givri drap la tire E M. F. irainbsttlî. SimUïarly il
is rcogaiztst)lc list thi. ciectriimi conditions; abîainiag la thc tiranprzitcst

af ciuits simown la Fig. 6 mould ubita ia the.arr.ingement simown la Fig.
Sa. if tlie exirenitir i ofime mains. furihimrt roi thme soumees ai esirrent. mn
Fig. Sa vvere jained logetmer. If so arranmgcd. hoxem'er. lime circuits %%-util
csîtleniy lie compicmstcd anti îiwieIdy. imiereas saaima arrîngcs as showa
in Fig. 6 and Fig. S lime circuis ticconxsnc ta

atre simple anti flexilieand afaord lime grémmîesî degîice ai convrairnrc. in
ilt Iwo %ites. tendis or ai~ns. mmi> lie cnird frani the sources ai Carreal
In an>' clearcml direction îhrough a gîsen building or éliston anti ty anolimer
rouie rrtarneel ta timc soutrces ai currcnt. and imesc ina ilams ma>' ut tapmed

atl any' nunbet' ai palis anthie sanie potratitai tiflec wtil lic iaîmnî la
obtmin heincten limenti ail palapis. nimetimer la cio5e praxity ta. ar a lime

fanimeis distaunce front the souirces ofi enflent. lience. thec is itereby
ilortird a mr.sns for knouwmng as a supp>' station lime mecntial conditions ai

suppl>' i an>' montent mn -a given circuit: lafr. if an lamîlcaior oa ay suilahle
dcriTptiîon as conncîd attucca lime miain% ai the satison, il 'mmi shtow lime

difTerence ai ieoîral aitaining. and if thme circit demandsi n ncrasee
curea at amy lime, Ilme (I.l ai poîrnial dtiflrcce dume to tacreasei a11501rp.
taon ai le. M. F. ta Ille mains miil lie insiant> simovtn iy time indttiar vL imch
wil! ncesrl lie afliccid in a menastîre correponmiinjg exact>' la nimat as
inking lc m et-r>' point timromgimoîi lime sysin. Ililt ofa caurs lieb
reradil>' coactiveti lhima as regards lite Sources ai curreni. time-r nia> ie af
aay torti oi direct curect reacialor or mmm' lie the srcoad.iry uircs ai
sep.trnlc conviertera or transformer%. or scpiaaie secaadary wtrcs on a single
conrrim. the primantis or prtar ai of'mhirim arc or îs mn circuit u.im a
source or rca..rmtor ai alteraing curreais * and thatl tis melimot ni circuit
construction constitutes -.il once, mn citer o a ims. Fig. 6 or Fig. S. .a

Syscimi for lime distriiiutuon oi current direct (romn a grneramng statton. or a
systemr for cihe. prilamary or secondài>' circitis or both pamary anti
secondanry circuits for alictame curras distribution.

Nos'. haming gai ta tht imollomà ai tht 'thole idea mianc acquircd an exact
knowlrdge cd the rcsuis mmttainab!c' by an atrargemcat of csrcumis ta citiser
af the Iwo waya.descrberd. liee can sise ta a propécrap rcaion oiits uiiy.
anti the firsi question ta liée asiceti eil vaturil>' 1w' iée o i i. this methati
ai ciresi comisnicton imas flot bacen heatd afimn pmarîle? Vel.the Mimt ai
the m=lter ts sit hall a chance ta pati n an atppearance. la lime shapec
lime presenteti for cansimieration. il may nca improprtiy bc rege.tl s
sometihing briand new and original. If is offrred ta t!tat scrase. Buos the
surprising (Act obtasas that anr af lime pl.ans has tlrrt4dy reachedth ie
hoary age ofithec yera. for precrsciy time sarne arrangement ai cireuttis as
is simote la Fig. 6. is roumnd Ia have lic ani'cpaied la a C:. S. Patent

Mrntcdots far backamis tgî. t:nfortiàtcIy le itsd-reopmnenttht plan ais
paieaîed apprars ta hart- been amrve t a aoag a lisse of rt'asoann diffrent
train taa hich sas len faIlometl tnatini papes'. andl ihsspetiflcaimon smowrs

hima time iaherent sirlue oi the arrangement lias beta hatndmcappe'd b>' a
lill over-drrasmg i the sls.ipe ai a "'pieerei forméi- cortpreisenduag a
crosa.wire ibnt pr satliy rrîlei lime improvememi back ta lime oermîtsec
conditions of the Simple IWO-wire et.rrsmît Witei tis is la lie regreited. il

csimnos lus Suid Ioavmîe (toie aim lion utîrtît.ru ilait a étatin dors la st river
àValcr rvelltiitiiy fallimis l ryci cmî'tu if mie atilt 0 imellgi ji alé mî'mve

eii.ittt'els ta Ilîil ati . nutit it tilt' saitte seule lthe aitimmiible %t ot tmtrltt
fielid forces ils nai)- lthrutgit Our liit andtt Itrtlig n tii'.t'r %S ai umtit> la
lite sutrface. That's finit il coits abiout tt ivetions mire reacmtmitifî
cocameptions .mr.re.cmri d Ili lime jîrces imisance. tit' wtr wmas fur

nwhie rder lime agreraiilt' mili-esuom tiî,î Ile etietimumi neé have' ficelé ex.
.îmîîatmtîmg atcstriig la iilt jXi , ibtl i tlreit diet s olcet>' lu>itîttli illtlî il
msm,' (otîmm suilte ai liii- grttimmiiti imd es'ii .tlretly t'ýovertil mît fle n ty allatt
litt le t tiiuttsit'l I a Ion cec. lt ilet a tels iurard IN ablout ta lue
acivemi. l'lie' oîs.iàuulttm liu binîg tlte ittlter ta laise atteIntitn e

1 
flIs% tie.

fui atndî itîus'rebive Aieitltaii v%.t, Cttîtr.tmts v. tlté gramtti utiutt.s
mima Li iset. piper t. iuo.aî eif .îî tot.mtedse''tn.'.l.m.'.iv
lmeCtai.uis are entel lummes téil î 'rly ,îttl vmesmrm atiulîmtaD oi lthrs
plans nuill si tii îîroblitiimy lx-' re.îimret.

ELECTROLYSIS.
lis' k'-. A. ilAys.ls.

F'leif. .1> .1 li. testuai.,am tsil ,ts ~j.t h, mis fat.) li i-U . . -811
t eri tla lbc mis1mteii 1', ut a, il tlu Ille i'itsa ....l 0 fs asisi.isiter.t

trmstiiis.amme tlîttiial nmeleiitue I.> -'tta .siîs.eiet %%lan i smi ,l conine

Pt ai le tc ) >Car sC ts lim e ulettéut iuni Ilte ri tri mil lrm'trin8t>,.tim Isle îS'IttC
V.Cneratl>) I, tu.terît freilutti, amml isaii> ,tesiu lt. stul'.l rt.mi.él a Inter.
C.itmauil .almamie art ic.n m sai îer. lame allterit à'.ii îse .Joatmimu ii tise ci. irimil

lrtmr tu c ltires imeai itîmîre es- tri. éuî t.l, iie., tfil.liete'u ttmtseeer
nié, ~seîtsl ali iltms.samittau l usat"ha lienta j.,site il. . is.u i.îîmm tu.i 1 l'e.

litcée Ilut .u îlauOissig aise mus.im'iaiuliét, sumlmjs. .811 tm.imtum etmllelîsmlu eocf
lniimsi ;s.i tuait îtirec.ld.ilt>' if ny u e imî itl t slt erais auttrist lu rgmurmitt

tese t. ia., fur suilh tl.iim i .11 " tuéils: tél n i rsl i. g.tait.e. Ini pue.
smrisitg i, I flir fre ' ,.,Sltlte'l lime lrmmcii.mimimu Ur lt âmriuml. suclie amud tirt

oftn il teimmiig ls ander limifmmt. jkinitatr .. f rt3mutmt s litsi lia. li:'ii letmle

Ont if mime fir.î pelace. lu smifler (rost im e. i l fti.suf tirm allié turrei s.at lis'.
tonm. Ma,% Ilmml.tilimiec )-ia:.e tue Ne .iti' **lltus amitellermiil Lu.
foutams lthai l Ite itlm.mmaiim csf smeicilmi Of alrguii hmautiabidt. dent . lissoir

inetC iatg di'ei.eisi.ttiiut tiat ttIcla uittit lumi ittst emeii déuimoté it
epil. in %ornme tif a le iimmiole.. 'Ille saiuriez seat ifuill> louell irrimé. irait il sea
tire'et tl eyuim a domuhlm î lut liéue (itretimi a ime Cmil %idetit i le -tret smimtta> irtimit
liait lemiiei on lilte bratiurt um(i le tllS a e mumi lml iasit le e gim ire s
i oListrs, liait, a he mS.nt tuf tIaimer lise 1fi rsci 'li mtâ mtîmi I,~ uIm m emîcai a,.to

aliait mater té, l'eiscirmei St- liecisi. timiti qteSîres tinx ciuteulil Ui lige t. atm
il sa, 'outin fidu tiamlm ssitrmsrtima of tiuc ttliuimest cmiles msa% hum ai tem ai

mihe dainare hiiiu donc imy tlutt tra Cirremt . natte ataul cast*:'* lriisgc;icn
ilsr.itgu mn ai iutimier tOf tisut ia selsitt tituZIC lî.l tireet rmileiasn et leinr isr.
mieti- m'teîr emerifet Çedraiie n' ;a seat sm n %ltIsai % tmîl lcmime Il emleta cit the
sallse% 5 trila -tarisi Si. t.. Stlîttt pillte nce r ti.iuttil "lse traniu %a% an)
tlanigciit dosnc. *lImIcee.;laitasa, rtemu iaiut luée unet rttluly itetcmiecd a% cor'
rets ma% tiae clcxtiit i su'ýinr ilsruumtli a tuaduitume iitsiton Ille anode lu the

eah.iim'lt .. sit. Ilse tmiqmuit. au in the çtr 0 ci ster n liteh çstimut' ttsutluissr.
érign mtier t saute mu a &e.stilutiot, clie ltyiirtmen a% t>mirdi.. ai. i titrée, sulés ilum'aiesii

ai Ilue fasissl,.ite the .usYrtut i. letfret ai the -hmi.seucît, ifi l'e len trasil>'
oxiiIi,.le nimiterial. null ts lte misatéiîl. miaseeni .sm't l'ne a .en r mé .su t its.
'héue irait esto iI, lia. laid> tletr uti aseljs taa asr.i iisiers"im ans mimibt

tSusert thsés umlje m> I'îssrf. 1). C. Ja fé.i.rai l tei ilm., eVe.ient Seuiti>' niisu
glim-er. . ul) mi. '94. .Sfler a1 eruc, --.mfut çestmnue P'rof. Jack.ruome ts, thse

çsmiîslau ilt.t ofesyiamm s tise trietal a% ltti unctit-mmartl tiimi>c an ussinsi1,.
tansi Sui ts al te Isii.ncgln ii mise 1~îe'm aithuaât sir-t ri.,88 Wa. duit n.s iaeirely
ls tise clt<iritv.a si aile bslsm elli lin miiimis il mim atter tsthe tiiii. 'lite
r,s of *this cesre'msuum s.i lite tSi' le;eil. sii tienà...1t of <illenmitse mise.n iiuti a
F.emr aiea andm lime :sine of liée lgi. in Isle o.ili.
'u'uimi lumisetén. ireut car ps'smtei lstet i. itsi, té. entrent seulih lu-. tlmei

torni tht il, le si.e 'st.l tise ilt. ausi nult Itae tîmemn *im.i «0~. u.ee rmeit, mes 1.eunm
fron imuith lise srt.iait ofsiuse ctitu itiiit t.. lite is-er tie i.. 1- ilsai l'y %lit
mtimîlic meal. 'Isle tlad oi tille. tuntains limre este. m-..î'ure lduis lin -slomion

Ciicml.'al, ulc. %ien iteir u.sminîveni. are let fre, are if a nu,'ie tir les- sl..î

nature.
To ilc.uniîese icitlaiti seater lietncean t lauituiînt clecr..ee ast E. Mu. F. ni

alentît i.5 is.t% le, t<eary .naitt Irait Isiate. a sntallr %,nuage,. amiusI i rs. ands
A: ial 'e a. tise aiiiv t lime tocial% enter. inis ilie %tactsiui Memus unesi

in miq ens ari i itiniag irnigauistie. mimy l'e almmi at aise floumtas t.sistun. a M'
tutusI, 1.mrn.ml tijiiemumace testés: ç-,isnsthbin tel tis tisaries aimisn. '[ls. aee.'iini. ism
thse de.siîtctmn 4ifii ibérée oeal) a temictiumm -si a %ti Il. 1). w(nata itistieets %lutin
ansi lime %uCTittli. tatisa . 4-l'Ust aise P'. lu,. isunatter ie st t' tri tîsîeîy îlot
actiont uli net maie place. i ,) rat..il> or sîmlenti> ,ictewUl. touti jmet as titel>'

Whiai (serte, Ilse cuiren ta irava %bc ral. ansi sa%% lintthe emistit' U'tiiusltily' lie.
caue, ni sa ltt bath fassal se t mstril <tre-uil. uu t.. ts1eif.i Ilmsititts. riit
tise liens' arc ltss ssal. or, ni- 1- . i sus e l) t thue esiiulIetinnme immiatl.afis
aimc Iji"il mire lit gemmi1 e4nt.mi. ts abc ... Il e Os.ct1eé1 i.. lt is aier giss'e, st A

1',sn . itîslti. i% dounc ia.a' luss let laien iae utc ae umin% eimnetisit li éés
ti>iiaiiu it tbs uv luissute. osiiers'x à(t aibc ntsepsc g. usliilyiluem'ie ousl
Ur corgneccti i.. %lie irati, a t<iim et u rettetns bat leeî f.sm ile the curzetis
ta geI ona i il.: ipe.. h ltta reisin taithe dlymiambo ut muet Si.-t hni tht.x s th.
ande dlmilîmat tse Ioi fNie..

Ver n'.n> mttiîes hlie l.etuu 'uegeties a-tl tres., litre mime togme .4 atberri
tll. (rçuiiefu the ietsiic pile of %be ilymiamem l nsittith ie ncZati.,e lt limte.
Tht. Orily lia. lhe c(FttI ni chtianzuthue iiaîan l im fte ittnc tn .se iulue ;r;a

mire oitivie tamthe earh tmum tise tinnieliam ctitnis) thse î~ t isu-u i. nuest i.
tmart stagna%. ami milse the ation % i it - tîssltit. tivc. ýO -cmu i, ta imoide ltert aiea
anmd tht troubile i. muteh r.nw eliiulî lu tratiii-umh,
jani, lirealmma tise nme lit ,îutitnuil> iii lise fll~e% anti s.il.its lts% 6cent etttetti.
'fla us utipaîî.aJ , .l.. n.is o.'ul> Iltes.au. oaille eirniit esîsnse tiff tngi.

inz ail tise pul.c ai gwe.cnt mn lime cruats. liené film Ible Lsci illi .isrrt -tsiiid Stas
Casit '«ion ni lasse. Px.tt l. taris. ai ul las 'Io olle cit et leion.

jid. Frcquîent teseruti. ofi te 1.ibstai su %tt .irçetratse> .umat
Ti t ssmîild in,). "Ttîm tise assatust s. Z> i t i"Neîmit 'sCisiotbr m'Ore tr

lem. imp-riac remeesîme hu.setca "sn sed l'ut il -. i l'e trive.-'lunotice
absai.

Tittoul>) tire r'mre f.ir ùbieirsum4e.as lar, et sos. ai mt ,nî r. atle miuisshtime

,Ottoineotite siertlrln> sytm dur tianbiai >(tise .unze grsiie> avisii initie ur rim :

Ocitt'er, tS8>4
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bucit a% a atiàîtlle îîilly irsieni. storngs it, hacit r alitiaiing currens., if a per.

titai aptîtur cage l'e Aîisri îti iutethitai of .1tti =11ia3y illsîrucll.tl mai de,-
CI liedi LY Mr. %V. Nrisnn Soude tii t Sutgret iRaisay Y (ait t tir Feh K 7, *94, %là icilà
tut. aua Witt, -lot trntck trilirîi, i'eîîtg Iîrctie.iii> a dublc trter' iîiad. lm ratesi
und CI tire tIl.rer if r si inm tt -Aaie ilse ",t. aussi rail, a, a nteurtal. sAuitr sysiei

sla. tied l'y Mf. Nelaîîî %V. j"ri> le, thàe l.îîieiig sa,:azti fur Miatt i, '94.

.%Iatty, if tî ail, tio u îtsie iistgîiet coniuti &)*secrets àculti lias a% Mill ai.
duiwil esttiîitiîiaisnfitecdut fruit, atir,îaîi lcsl> 4)ici cfft<îs.

'lice discassîaîtif .,ise tuents. otrssittîs us atl .yi int.iir ittaclmcalliiity
0r %rittc.siit c«l îîtsii the' lru% trme îî4 ilts loîer ;stifrfic jrtu a>'. titat tiie"e
seri& ii l'e essor< ius.à,, oser ma) > ut i5aatitg tUtti tais, a iout àtitiii>iig Iil'e.

abc frieî.s h ace reîliits. glial alert aie stry mtatir siilglc trotte)> M~id. iri
telcrt-isiîil Ini sera% (abitait)-, aiit giai sutiilitgj %ssuid be diiutic p tit tire ptilet

of th til nurisciluiiis tidrr , i:ltiiw ilse ite sirt tttiitay tipltt ojierate.
*~issîîii iititrt , 5 fat 555 is knit . l i, iiiellelu 11 .1s e. l' u tasriure elt

geraesitsili frot de'srsigise ;cisit. tille tinsis s-jtcait tiust lte of %lt ue ý lae , 1 i.

tallec resîstaiirt. 1ii r.i msii le acstitisitehd ls) tile ite-sct toîdjing ausd fttsîuent
crus. ct,îîîî«ti-lsîs oif rait letic.tiicti a cdIsit r.tils *hisîii lit utgrcti seàrse iii ihi.

cutinitsi.i. 'lte tali circit sitîiai le trnforctsl ly «ni.i n artai-il conneties! lu
il., ral ais îisensui. as i, titsn"ati tilt troley andu (tritr sietm *Ille tîtgatiàst pole
c.f tire ili>nattitî ritouls l'e gzrtusie, anid tire s-arisil %rystetiso un îîdergrotund liii tiras
cunstectes tu ilti cànyiîduttois ut large ctsrryitg calctii.

lisis ar: tise sttti(stil sIfeiuatrdsis tai e bci le du1 îiel.

*llte cetliuitt ciuiiît hasii unîdergruid mrl auges lus en iei mon ellte saflerrs
flotus riiteieîtiulytic cîa-rcsin rfil t Icasi of dierieu .a laiitfdetcriitrion ustfbt
itlîalx rieti itt test It'îitî's St:ctu' fur aleter pîrotectiont tua> l'e of intresi.

A sa i tiseb utîîiiiLnti essiatluits andiîiatiue i% mrie. anîd un it arc mrisards
tise tsirit Ur isliltitilîl lietisecu lite sltsin tht sgt.l ec ti tire raii, alto
tire dites tui t î tle ýcn%îts. at.itlie l. ti î, tisr ales. las, ti clic til danîger

diicl., ot setittit siere tise salie aie 1*al4ttlu gîte railté. glaleserna a tice.
lu tar itis ri Jrr elte sltaciinrb af elte salsarc caietuiliy ctîlin<îesl teigetiter b>' large

.ut ic. l,, aLsas> tmire <ut aire.> is luit frontelle ugatise 1,l sî the d>giasi<. alici
i% lu grouisi. lta clie lttarest tttnhlsie it lthe tiatagrt îiýtrt. ait, if tire Cuslet is ot

îtail sulutîte. lu -<e -i f star tta1hItisle. A, fat ta i kirai. iii es-et> cise, tis lias
chAugei le u ir tet 4tt' ste tuitreit. caasii il go flst feus tise =Tltlo tule caiiles.
%isu. Izisiiîg atteraai ltitiçitt in an iîteaesisi e sary. infrttateiy ail enfers cars-
nu, lte 1îsrtecc lît tlcise tetrait il, the a:gse mur, and, litar rtil.iilit> Oftiîg

*jsoler traC
t
. cuStîttît testS metti.te street risitta.y conîisnies.

Fiiially. Isteuse in a toast thee ua e ln'ut uasali diffegences oi t'utiibiai 1-clten
lailes, andtll tusrr.ndtting tairti. antd drcstnitiin of litues% sloe tot seti iri a% son

as Isle streetri ilay t'arcent as sommries. ste àitould flot le deccise! itto a feeling of
tai seecaeity, for thosîitllt tire tructs, action&= la>ie su ils cosine:, coine, it a iii.
teue tht le,. sUreli'.

NOTE ON POSSIBLE REDUCTION 0F STATION PLANT ON
SNALL ELECTRIC RAILWAYS BY MULTIPLE

SERIES CONTROL 0F MOTORS.
liv JOliN7 .?<Tt~

Traoral) ust> lt itrut metiteurs ot cungeialtîng clectric xirtri carsa usg %-aey tise solts at

stse missiles .scrttiit t, tht ee tr, 1 muirci. Tue tariity tiw duîng titis, aillh sioage
tte terlt mtans% of rmuulîju site botent diffeteutil. il one tif the egiung 1to:ris

of i.aiey trasilun. Issu troliley U utsattdst s)%lenati âessastaun fine itresure thse
meine sring il arritri at by croulinz tite nitt intlent, sir in sultipie. Wth etîily
lau itîlûors lt, dt.I aii. as tue ait oîilnaly sretl cai. eitis =naise tmilie an abirutit
%tolb. %ich is case-s off tu a mot gtatiuat risan;: iî> sIoissai %filn dorai l'Y a trit.
tance în "et. ot tsidsst tut uis là) cuailir, sout tuer ot thse field iindtnz or %faunt.
iug il l'y a resîtansce. Titis nietitus stas use,! in tise car irs cf eircrc i-aiiioads ,
buti mta% altantiunes. lait Iàccau e t taiti ta gse thse rtult etîibcs. lut itec2use it
iutrotiucrd a neu aotltt.i a ame aiten unte acte No ulsu> timatîtes aiti

eseythîsi. tat în1,tf.cîisn as tt resin:rîts!.Tu-etrl fi ules etlasing
ie-i sants tttflttt. miniitt serti ctittit lha% bîefi .ucsessfuiy rt-i%\t.

Tise igisi usuali>' ac-eînt:. furi tractiont on street raîlway tracis' lu average cesstii'
l'ion. î-ia st- its.allis tu lie dmttt lit tlmi acîglt sof =a, ntsr oes a it-ighi andl
icel qra<k. To stars tht car torusts et esulre a tusch ireatr <loct. iuano-

mnee "Is;. e nti it.a a manioc fusil.. tften go lits.it iau lits pet t:mi. tsja.'t to

the tict>mt iteesiesi iq Nuynttr crltSe of 3 . 1.t4 4.
Vs'bseii %tie cats& stanil ais tise minti<5 ini isitaii. cougc-oiiesl lir ihesîtnlt l'ncras%
rît xqinin ta it-.iga te s-t ahat are not isereil ai the unog.s termtinal, to cis-e

tise ansîte.. requart te ellt tht rrarîu tht ct=rdi rs utc talion tilt ' là ts reater
alien tilt sc. atsie.rg stanei- glat, ai a> otlie: %une, ni s ruse. esetivt o, roaI-wil lii

litas-y gi-aiet file lasigt tise inîitsict-e fat stantingitreail redssc-e tise 'tesae
erljti lThe sors~ciut s, iiteaau. chich cit-e thet lecltins. i,. a =at idfamt
î'ere, anct mailt tht nurnîi- serelî sarUtie tracit..ntîitrti ugne haltrth.usa-
cre frouer tht ltire tesîtireil a heua tit< rgt.se are in 1 sstatIi. rIte î.Wer csmtn tison
fromt %tact tii fulil sîresi as ralierr ture than txie lait, alîîuorritiîi'cas tht crestn
fittrt ri nee iiie&sitaty ap>'ts. -a lilas il 1at.es tasher lettge loges auloleesi: Ut tas

Isti the saine tisus; >mariste ma. iu ordsie go cet up lu sicrds in thse saue ligue, ralli
usii titars hait stat atriag amnte are ttendesict rbotrais snes a- cuSn'atel a iti
mssiîn 1iatt'l'bTis amt ntisr ceti lu l'e als'ut tassîhtesls tht nrasjuttn

ls arai tati1sînlt tht tostal tI.rt ssisultsin lu rtar andi gen l it, %ss
trtd tn litc sane lent roine. l'i t mtc giegst!u rnng iallaer s a iayinsa
tactest. istch a I lsis iseteymtire usotîss in ltataiic .tOtili mnir gis' thetgraction
itedsi tfti aut triîing grades nI fronts t in z . andi as alntosi çsety rzas lias serpet

airasSes %ull ite. lite bra-is a" aar titnt.nî oni the station t>c-sur. tt iitt startinc.
issi fronts nýtott c rack ait uell 

1  
Itrt if me art «<tient gas go up sucit gisait.

xi a cýuticeAlIl resiaieI %3sl ste cuat ge. >s in stat-hlt. thse iseerarary taciietu
atîlu hait tht amnare. b> putriailcr nics inen sent.. T7ht moers are thst a-oein
muta, grisaI caff4secy taS i ath lie sut. and antnnirig ai al,-st hait spei. Titer
is <,-uis ns. satin an thse ctai lirt eswtsuntt.ir -thse rereg ; tise cat talsesaitf
as titrait cilirmrt. tbut AI-. taises titc the tiarn tCsr t tht slanle. liui tie il, a
gsea t.istii an tise imunt ftus itzimttsl. mlu a-ssi, W u alaou tIse sUte on
a t geade .sîltsasroesil stries a. no a a geademille altrs in patalel. or abiti tise
tante a. tsec uatnisn irasa tTqs1uresi fui saiarin -rgîhnotîtes in seres Tse utc-me
miuai i.tm the Atntr scurerait fa"lf tîgis r s ami sl % nttis r tieet e tht sanie sUe, lut
tise istita stttru ii tris a stat stat orts aistn -r iv reslac-d gtitn te
hait.

On lat-g titst tise ttenctîtttç est Aserages in> bc rlies on ist a &ceca: sarnt. anl
thse sualtbmai,%oseti pet caz ta al'raslnate ilt assaag "sr- tai-e iy tilt car.

liai o titat!l Mîsitl il il irt geritnI oai> site lu aiosd sutaritîs Cîlsîscit'je lacsar
tif set>' car tite tuastiltumr car dceinaiid. Onitsa;it tuats, iierefote. a1 retlîctioià ut
tise ltter iîurism a teduîiitt itttri s àetf st-t.ttiin. i'srii if riic st.itio oit >'tr
'lar tîtage rttls araîttahi. ifi'sts iL> tutigliîir sertes cottiitst il couisi itl> bce
ataiiý tif. Titi' itiisi sa.slile mtestsi i, asta tut grades, a %cis tgt.t> i.sî it suititfll
tîtinute.% a isisi starriiig i% a tuisti .)f;a fea lisati lt ta 1 tii ttlsit i. a jtritîila

rsan cat Ilte esisticc oif large eietrtic tiîd u1a teuiiltt irceoftiir iicre.
antd ele>- *cualus ft Io go sfou ]y i t àt! l'1) ut large tuîs tise tîîîAtilute of
tiuitilt stris iortite i% clie îabiiit' tos tait 4-ti I>' a ith gittt tlit ienc>' iis <rumsies

%trest. nds (lit aving tif ace andt te.it tii 1 ii .iril n stsîstat ai iiitils nad s.t
startitig. Oit slisait tisîssi si ii a tes camrs ttîîîiitg uit ltîtien s ie ii tt snttýlitail'
ar i, assite at tjtestiîîr ot Coiuuiiiiatiuît tiriti tsf csirttiitaoatiy n-tgtii transît aiti, ns

har 1IeI titussi, ty ir-itit stîes ait lîtil.u'satitiai rs'tlctiutt ire elte tii-t Lust
of îstte Jet tanît Itar> 'e atiiect. a ituai tgt .sifice uf :tlity gt resgi ai bsigla st'esil

eti tue el audIo%- lirtrdes 'lhe iturs ;î.saei tsuts srasi- frutte lite stati sutLSIJ

l'e ise salu er tCar triptu ici telr <:as, but b> easiiîg tf clie sairiiîg currit nd
sh.iîîssg titi ma g th ie ~Imu ettulIJ l'e dents tîsabte tltlîtîrtni>' amilte tlle riiiti'
ltoresiare lcrite i.tsiofisuid oit stantengises. 'luis itiiti gise l'ell! sstia
gîtr itî %tramr «)îtsuiuîttiun. busî il is tîsti i ail litiioliliai elutte %tiI len i,> tce'
able titresý on rthe suaI Itill. The tuaài tJbgrant ît elle tiagatiti moaiirtil le lOti!>
setrd, liat tise lKeaks of tise iliagrai uat! L tIf u(esorer tu.'i&iftt litigiti, atîs elte

iigiest of tirtetnt filmet tn a r! it rso ala> tr ut îcaliti.
'luc j% itiig titein a tii juer. aitd clie faces andi cusicliasits see fairi>' iii,

etou, Lut tnilar %stte engineering cutîsîtetautos arc coititually taller rlpt cli'
sces, or setai nilterits iii pwstui s tsortss, -ritte tesi mut oittci art etrasa.
gante iticà tut sturgit quaîaittyuicîs Ltiîîgs ils agi itudetîaate utora e tti

CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS.

PROCEEDINGS 0F TH'E FIFTE AIirWAL CONVENITION.

'l'îlE moss successfui Convention in îna-ny respects that Ille
.tbove'Association has crer lîeld, taok place in T1oronto last
nionîli. 'IhIi procecdings of titis fith annuai Convention of the
Association exiecrc over four clays, cornmnencing Septtnîber
the 5th anti closing on file ()h. 'lie deliberaîtons of the Con-

v'entitn wcere presided ovtr by flic Executive President, MNIr. Gco.
litini, of Nlontreal.

The delcgates present represtnting the v'arionls Stîbordinate As-
sociations throtighout flie Dominion, %verc as follovs :

J. Robertson, H-. Nuttal, anti J. Miurphy, fi-ont Montreai No.
i.R. i)roîtin and A. Menard, froin Si. Laurent ('Monrentd> No.

2; .. C. Johnson antd E. Roberisnn, fret liaimiiton No. 2; E.
J. i'iuihip, A. M. INickcens, W. l>hillips, N. 1'. Kuhînuan, ati G.
Fowler, from Toronto No. i ; jas. \\':îker, frotu Kin<;rrd'îne
No. 12 ; WmVn. Jainieson, froi Dresden No. 8; WV. Wilson, front
i>eterbordt No. 14 ; C. J. jorden, from Guelph No. 5;J Deviin
and R. King,. front Kingston No. ta; J. F. Cody froni Wiarton
No. 13; J. R. Uttley, floin B3erlin No. 9; F. G. Mitchell and

'Ihos. M.%ung:tii, froni Londion No. 5 ; J. IL Thîomson and T.
Wensley. froni Ottawva NO. 7 ; Ardeurr Arnes, front Brantford
No. .4; Thtomas Ryan, provincial deputy for Quebec ; A. E.
Edkius, provincial depîlit' for Ontarmo; A. M. Wickcens, district
deptity for Toronto, and F. G Mitchell, district depuiîy fer Lon-
(ton ; Gcorge litînt, cxccîilive president; Wi. Suiton, excctî.
tivre vicc-presidenî ; W. G Blacklgrove, ce~Ctstive treasurer,
'rhos. King, conductorand F. Rosbert, doorkcceper.

Richard Shapland, London :O. E. Gr.inberg. MIontreal; John
Campbtell, Montrcil ; J. Langdon, Hianmilton ; R. Sturit, liamil-
ton ; W. F. Cha-prita-n, Ilroclville; Oliver Shnniz, Geo. C 1l4oor-
ing, W. L Otîîhwvaitc and others, verse presenit as visitors

In the absence of 'Mayor Kennedy, Aid. Blurs extended to
ficî Association on beltalf of the city of Toronto a heairty tvcl-
corne, and invited the delevates t0 takec part in a cariaite
drive ant luncheon al Reservoir Park, for whirch pioeparations
hall bten fle bri flic Council i îo a.m. on the fohlorî'ing day.
lie lîad net cietubt they wvould stec nuch while in the city ta in-
teresi theuttaîîd eaul forth their admtiration. He refcrrcd ta the
fact tlîat ex.Ald. Blell, of Toronto, was noix a mremrber cf the
C. A. S. E. The following reply, drafted by Hi-os. R"an, jamie-
son and King, %vas reatl:

,'We. the undca'siRncd conristre. on burîtait af the 1111h atnntutl conven.
iin of ise Qia:dan Assonation or Siaiionary Erugîncrs. iscld in yout eut>
in îgaý. un rrpiy to yottr addrcss et steicor sa eertli.ily extentled ta rUS by

Aild. Metîns. bcg Ireive ta express tise: moti sinccre Ih.inks ol out- onvention
tor- tise hearty areloute ettnded. a-id thse p=ra.tlton grade b?î you for aur
cuiertainrnrnt and piC.iui-c dtîrng or siy in >'ur ir-.auti tîl ciny. We:

csttn these couteaies ail thte tnoe fi-arn tise fÂîct lthat this i tise first tigne
cisai truc conv'enuions have lx-en oflictal>' recogniutl b>' an> clivi body in

this manttcr. Trusîing tst Aid. llurns ant contrerrs. nu> long be sp.ire'd
ta los'k aftt'r the inlereas oft he Queen Cty of iit WVest."

AId. Blurns rcîired ainid htany applause.
lIra. E. J. P'hilip, Prersident, of Toi-enta No. t, on behalf of

lthe local association, heartily u-elcomeui the delegates. In dering
so het referred te the face that Toronto %vas the biitplace of' the-
orknnizalion, tht tii-st association hmsing been foined there with
only eight niembers, Tht present large atiendance %vas a1 satis-
fator>' evidence of the grotràih of tht Association.

After tht racading and confirmatuion of thtc mintes cf the last
meeting, tht foliowing corninitiees ixere.ippointed:

Auditirig Commiitee-Bros. D. Roberison. chairman ; Robert
King. C. C. Robcrtson, C. J. Jorden and A. Mena-c.

Constitution and BIy Laws-liros. James Devlin, chairunan
D. Robertson, î%. Amies, F. Robert an d R. Drouin.
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(oocid of uIl Oirtler liros. 1. F. Ccly4, elîaîriîaii ; Robert
in.,E. C. Johlnsoni, F. G NiMitchell and EVIt J. Iiîiî
Ni eag e -i iros. josbephl Robîert son, tua irîtian ; J. Il. Thliîîî 1.

Crteenîlals- i. \V. G . iiiackitrtîc.claiuta A. E. Vl
k'ins and A. M. 'ikn.

lThe alnu.îI atM rebs of thle I rî*s ideut, Nil (Co. uî fini, le.ld at

titis stage, 'v-as as fuiloîts
1 hiave thle linnor ii %vricoie yoi ta tiai s oitr Ci'ftih animaîl cou-

velition ef tilt '.\CçCtivt Coutitil.
i (1o tItis kîtîît ig tliat yottr lutiges in Sclei.ting yoîî -as ihleir

cleicg:ttc hslavte (louie so that Yous îvil Ii ) ci> hat 'ou cotisier liesi,
and to thle adlvan tagi: of our bcloved oriier ;and feeling tha.it il
wîlI l>e the *îînst itmplortant tîecting evcr belli by Our Society', flot
oniy ons accotlint ofi thle g re*..tet ltitiîbe of Ititges rp sntd
but also becatise of tite miagnitude an-I itn îîrtanee of Ille siihjects
to be lîroîtiglit foi waril. Miay oîîî procedings andi delilher.attitl
01n te v:iriîîus sttbjects lie so conducted as tc, he to onr crcdit,
and thlit liariion y andi gooçl- n-lI snay prevail tutroigtg ît our
session.

1 trust yous tvill accord Ile the lîearty Suppoiirt tiiat lias always
becs) gianteci bt' you Io te occupatnt of tibis cha:ir, anid whîicli
will restait in profit to ourselves lat increased prosperîty to ont

order.
%Ve have, duirg the past ycar, mnade gratiiiîg asdditlois ta

tlle nîîtibcr of otîr loîlges, four uf wliiclî lîîve been îistittitcd,
-lit]d tiy exp)eruentc lias been thai tue îîrîanizers hîave vcry izet-
craliy aditerci tii te priîîciîiles of carevi selectioti of iîcîtbers
.andiuseitil otTîcers, and 1 litre tenider tîî> liecarticit îlîatks tu the
ninny hretiircî tt-Io. îiouglî oiten so litie kîîowîî, have (iitietiy
spreai the tenets of our ortler, ani as a resuit fîîîîtdc<i îew
!odgîes.

Wlîilst w~e liîve addeci iareciy to otîr îîetuibcrsip, substaltil
progtess atîd iiiproveieait lias hi-cii tmalle in tut gesierail cors-
duct of the itîti s ; tic officers perforîîî tieir dîtties saiore intel-
ligentiy, ant tile rituaiti>tic :.nd si-cret tvorl, is cloue hetter. 1ilts
pleaseti in licar thai in allait)- loilges tic use of boioks is ai
necessary, antd then cautiion is listai ta avoîid str.sying froi the
texi, the restait wiiI bc aiteiinIIpressi%-etiess ta uIl cercniuny

atîdti ncrcased respect for the ofiçucrs.
There is a prowîing desire on the part of brelire t0 nake

fatige nicetings more enjoyabie by the introduction of lectutres,
discussionus, mîîusic lat otiier clus.atuoinal ilîetiiods,.iandl1 find
tuial wlîere tis systein lias beenI carriti 0111 îlnst surctssiiîiiy
tuent *ts greatar h:urniony anti less uinneccssary argumenwtt, liciter
atiendance, miore initiaitions atît a nocarer approanch tî jielfectuoti
in the waork tlîan in iiîiges tua. ial;t no rffort in tlîts direction.

i atti Pleasati ta report that iany of Illt cilisru' cepulies have
donc yeoumian service, anti have lîcen ofigreat aîssistanice ta tue
grand eccutive.

Stînte daser-c spaci-tal mention. *'e aegvneiineiia
eni usinsi in the performiance of tlici rctiticis atîtan interestin t lte

%v'cil- being and %:rcînîi a fi lic ondcr, tvhich shuld e arn for thiîen the
grautitde of this grantd bodly. i ans ai opinion abatx thecir vaitn-
-ale assistance, anti espccially the pîerseverang -andi successfui
efforts ofti Ui unajonlt'. have not neccis-et tht recognition wliich
tiiey desenve.

Tue ordcr is now hecoming too large anti widespread lu lie
lianied. as in eanlicr ye.srs. directly by the ett-cuttve. ant iasa ncces-
sany canscqîzence thc dtulies of tht district ulcputies ttiil hsecoine more
oncronis anti tht office morc rcsponsibic. Il is tht-clore imperative
that tue appoininients bc judicîously made. their titities clreaniy tie.
fined. their annîtail report ciuiy hansieti ini andi thein services reacietc
more recognition.

In conclusion h)rctiiren. illov mie ta adimsonisha )-oi ta ha i-ver
wvatchftti of aur ordî-r. gtrd ttcil the loirs ai the lodga. ca-usa
strict examunation ta hc malle into the chuaracter of a.il cinduiates,
suifer none to bc admitteti xtiose reîîîîîation is 001 pure anti spot-
less. l<ccoiicc that th future succes of aur ordcr dcpends vers-
much more on the cliiaracter thtan tue nunitier of lis ;iîcml)crs. I

feed excecdingl)y graicitil ta yoià for thc honor confcnned tupon mena
ywir agor st-len yoit ciected me ta the very honorable position of
preident of thiis socicîy. so desarving of tht patronage of aur

tcilow-cotintrymen
Bncthren. 1 have ainaady occupieti tao much afI ycair tice anti

attention with such rcmrnarks -as seeat to me applicable ta tht
prasent occasion. anti will. thereforc. aniy adit. in ciosînx. uliat si is
my he-artfcit wish anti tesine that your dciîherations al ibis meetinig
may ha so conduce-d towands acii ollher thant svhatcvcn we may dlo
%vil] redotind ta tht hanor of the C. A. S. E Cuîmmc-nding voit ta
asit wisdom in yorigsation tram that Great lcing st-ho rides

-and guides us in aur av-cry thou-,ht of word anti wark MtI a! svhich
is nespaetftilly- submitted.

Ira E-diins prasenieti the report of the committec on creden-
tiais. st'hich %vas iound satisfactory

The tenon af tic Sccrclarv, 'Mr. John J. York, st.tued ie
hava bten formeti dtîning the past )-can fis-e new associations,
viL.: Kingston, ~VnieKincatrîina, Wianton andi I'eiarboro',
with -a toit inambcrshlip of i i 5. Ail the naw -associations ara
fautnded on the bast possible basis, svith ian ai 'vell.knotwn
atbility, saundijutigment anti ntagniîy. a:thc it.aidofiàurs. An
improvati fon hati becn piaparati for tht aisa ai sacratarties of
suibordinata associations in seninr in their saini-annual relports.
The system o aboolk-Lkapingt iti tisa by tnany êf Ille associations
swas vany laeetive, andi satnethtng hatter shoulti ha insisteti on.
Noîts-uthstanding tult dutllnass af thlt times, the nnbership anti

fianîces tof the sevet brantchies hialli uicass.d, as siioVc by the
tulltîsitig btaut uiet t
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lThe repîort tt'as tecciveti andt refenreti to the :\uiit Catit-
illittc.

Thîe anital relpis t of tue TrIrasturer, NIr. W. G. f.iroe
fîîr the >-ear eniluig seîîteliber, t S94, 'vas ;ts fuîilows
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'rite sepori %vas referreti ta Ilte Attditng Cotitiîttec. $t,4- 47

On ntation of liro. Edk'linî, Secotidei b>. lino. King, it wvas (le-
<'cti ta senti, ' iliîgi tlle Piesitient, a1 telegratin oi cotîgrattîla-
lion ta tha National Associatioti of Siationary Etîgiticers of the
Unitetd sentes zion sitttii i aI laltiilorc. Tl'le Exectîtive Scne'
tary meail a ictter frais% tiîat Association rcgrcting tueuir înahtiity
tu hc offtcil:ly rclîrcseiît"d ;tt tile dintier, lut ttsing tue sister
arg;tiàiz.itîon :uli îrosuîcntty.

A letter of negiet was reand irattu iro.I .tcseî,iNainad
tt'iî couiti îlot t lîreNerît.

An inîvitation 'tvas given tue nieiciîlurs b>' Bi o. Iliiitiiî ta suîspect
he st-ani ait Ciectrit- pîlant oi tic T1. Entotî Coi.

Thle coliîîinitcer on g~ond of the Ortler nepotrtti iecounîtening
liant the charter for Birandion bc recalîcti, ai tii;t ;t îîetv charter

be issaiet in tht case ofi i'ortage la Prairie, silould a brandi
he fornitet iiere. Iii tue case ai lthe Straiforci bratîicl, it st'as
neconimiiteci tiî:t tlle district ieltpi ic t:uslIokei iiii t 'sîttui,
svtl a view tii navitfîng tile brancli.

The report %%tas aiiapted.
Thet district dcliuity for Qttebcc. liro. Rs'aî, stauci ltai lie

cxpeictetl to organte assoctations bliottiy ail ihetrqokc, Qniebec
.anti L.csis, ani ait intercstiîig wtinice's st'ork %vas iii prospuect.

Tuhe district depîtty ion <Otario, lits). A. E. E<ikins, rciortcl
thiat ncwv associations voîild lmnobahi>- lie forune il lut îî ank data
itn Ilnocks'uli, Carleton Place, Chlhaful:îi, andc atîter (>ntariuî

.Nîr. \V. F. Ci:upiîa.n, of ilrock. ille, inincice(l lais pîîîîîdse oi
dning -at liac coutîi in'it.ittet an associatioîn uni tat cits-.

At the open session in tht tt'ening. paliens werac meail b>- lio.
J. NI ttrpli>- ai Mionte al, on " Ste-titi Jas.kts anti Sîcaun Sellara'
tors," aîid b>- ilo. 0. E. Graiihcu g. of Mianîrc.tl, on " Staittonary

E-*nginecns, Real -andi iia-iiar>'," fuir %iîici tht atihnrs iccietsat
-a liart vote afitlianks. At .3o ;a tisit cf inspection %vas salade
ha tlle patt-cr station ai tilt 'ronta 1EIactrc Li"iiî Ca.

SECOND> IAV.
WVcdntsd;ty %,.'as enjo>-aily sîîent un t'ietîing tua city and tilt

Inusiriai Exiibuion froin cannages'C' iaccd ai tlle îlusjusal af
Ilte t'isitars iîy ltae City Cotucii. lunclîcon lutang lîartakceî oi au1

Rescrt-oir Park. In Uic Boantd Ranin ai aite Indusîtal 1E*\sil-
tion Associaion, an intaresting paper tvas rendi ÎÏy lira. A. 1:.
Edkins, on " Injectons," tîiucu %t'il] bc founti an page t:o ai tItis

issue.
T171E ANNUAI tINNEtt.

Tht .'tnnuail dinnar moal place un tht spat louis îlining hiall ai
tht Planr House an We'dncsdaty cvcning. aisi tt'as ani occasion
of iliuch enjo)-ment. -lhlt chitr tas oteutipitti 1w lito. F. J.

ihlP.ircstdttît cf thtc local aussociation. Asioung tilt vibstons
vere Mir. Joseph Taitex- NI. 1'l',ni Nir. J. ). NVNtgijit, Mianager

Toronto Electric L.igit Coitnpa.ny,atnii l'rsiient e t!he Canaidian
Eiactnicai Association. Letters ai regret tvcnc rnd front Miayor
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Kennetdy anti Mr. 0. P. St. John, l'rcsitieit of tire Marinte

Eîîier'Associatîion.
Afîer suffictetît tulle bil becen given for rte discuission oti an

excellent mtenut, the lîsîs of toasts %vas proceeded wviîl. lite
toasts, ', 'l'le Qutecii." auJ C to:îda <îr i Ioie ", wl-te itoiorcd by
the singing <if uit National Atîitieni and The Maille Leai.

Mr. Joseuili Tait ini replylnito 1 the latter toast, refi'rred to itis
effort'. to sccure dit leizslatton wiuicii the Assoçt.-tioni desîred,
andt itegrctted( tîtat lite itad not1 bten more suîccessfîîi. Stîci
iegisl.ution 'îzts ntow dîfficuit 10 olt.in owiiig In the abuse or tlitir
priviiegcb iîy ccrtamil clatSseS.

A fitming oficvl-giieî uthe toast "TIosonto, the Qute
Cilty of file N'ebCt,* - sas madie by ex-aid. Ilto. Watt. Biell.

N\Ir. Saînitil Rogers rejtlied on beh.il of" l iite MtILfactuirers,"
c'cpressiiîg lits s) itipaîiiy with the mtent, whto tin thîs organization
%vertecndeas'oriitg to edîîcate and fit tlitnstives for )iigiier
positions. lly keeping a gooti puirpose l>eiore thtent, lie îrusted
titey %would flîtd chîances ouf clitibing tip the ladder, and that
lthe> wontld ai aclîtesc a n honnorabule position mn file.

M r. Jolit J. Maini, res;uoniitg 10 the saine toast, said lie couid
observe iin tilt races of lite îtenibers of dt Association ye.ar afier
year tîteit- growving intelligenice. The Associattioun slîoîld bring
>-ouit, meni iii, attd try lu edutcate thiie and niake ttein capable.

lie toast t0 " Kitdred Societtes," 'vas respondled to by Mr. J.
J Wmgut iio extende.1li nnsitatin to as muait> of lite nieim-
biers as totilt cla so tn vîsît the convention of flie C:na<lian
Electrical Associaton it Montreal-by- Mr. J. C. Mc.aof it
*Ïoroîtto btrect r.tilîvay, and M\i. Jctiin (-amtpbell, of the â1ontreal
sîrcet raiiway.

"llie E xectitis e" svas resîuonded tci b' lira. 1 lni, Executive
i'resîdent, %%hto sami tiat wlîîle at one linite dte fait of lite Asso-
ciation seeîncd to lang b>- a siender tîtreac, il %vas uiouv on a
satisfactory, anti progressive basis.

The Canadian Association or Stationar- Eneinccrs dreîv re-
spotîses front reltresentatives of varionis associations.

Ilro. WVickens îîîeîîioticd as an illustraîtion ofdit growtnig
imuportanice of the etigineerb, thai otît of about 9,000,000c horst-
powver on dte continent or Aitterica ai present neariy three-quar-
ters %vas rte growtiiî ofthe iast test yeaîs. lte constant develop-
ietts of nmIhin-r> rcquîred the engineer to be sîtidyîng ail the

timite, anti titis s%-as iviere thteusefuiness oianassociation came in.
itro. Vork, couîid sa>' 10 young mîten ltai lus knotwiedge ofen i-

neertng hiacl incr-cased soo per cent. sînce lie becamie a ntentber,
anti lie couid assure outsidiers tîmat their îninds îvould neyer be
ttarrowved ntir titeir intelligence decreased b>' being in tits A.-Sso-
cmatmon Voting ieutîbers shouid nev-er bc usi.me(l of askmng
qutestionis, as it %vas I»' this itans timat knoiviedge %-as gained
andt ne" points brouglit out in discussion.

Mr. i)romim on beitalf of St. I.attrent Nü. z, of Mîontreai,
ackno"iecicdt tic kind iios;titalit>- extc-nded to hini, and regret-
ted tit lits limntieti knoîslcclge of English di1 uito enable iin to
spcak, aI gtc.tcr icitgtii.

itro. Sliaphand, of London, Ilro. Grecn, of Guelph, liro. King,
of I>resdeni, an<i llro. Kinig, of K-ingston, aiso responded, giving
eocotîraginszaccouints nillie work bcimîg clone byttietrAssociat ions.

IBr. A. E. Edkins, rcl)li'ng in tuie toast "The Ontaîrio Asso-
ciation of Staîioitary E.itutiiiers," souu'it to reitove rte ittiscon-
ception titat tr Onttario Association wîas an org.tnization entire-
ly separaie, fronît rite C.:VSE. anti proceued In explain the
obiects of rte buill passed hy tlie Ontario J.egisiatute under
wvhich rtte 0i. A. S. E. tu-as formect]. In Quebec, îiîey
îîuîv hîad a govc'mnircnt licensing 'auv svitich is conîpnîlsory
anîd nto uoubi itat han sîotîd bc the lmans of raisîng the stanîd-
arci tii quaifictions of enginer iniilit provinice. If Ontario
ivouilti îass an act inter wivîci i te governiiit-n tvould issute cer-
tificates, ilie> wvotid bc îtiling 10 ]et the Ontario Associatition
lapse ini ils favor.

llie Ese.\ctitive Secret.-ry. IBro. Vork, then read the fohiowing
rep' Io rte atidress of welcotile îresented b>- lotronto No. t

1.I 'j. J'risd<uit. Terunfû '%*0. ;.
StF.Asr SiR %No ilt.TiiEkl.-%c. as ; commiirîe ippoanied by: lthe z894

Comnuc-on of Cânads.in %subcà.iion ouf Sinîionur- Engineîs. on lîchaîf of
ihit conveniiun. tender %o yuuî. asre%% etu ofirm-r of foronto No. z.
our cordial itanls for yoaar hiti suelconie mxtad.-j t0 lits contecnmion.
Andi %lt heir tery greai .ir-ci.iton of the- efforts of your entcrainnmnt
coirantire in litovmding a programme fur the enirtainmrrt anti amrusenent
of Iteis conuenton-a proc:rinanc sitichhlis crtainly neser bcctn <-qualîrd andi
coulai hardi% bce surpk4%ted. On hehalfof tite convention, mte trust tht-y 'titi
accept aut tinccrte thamks.

Commaimtc-Tho-nas Rt-an. William jamteson. Roba-t K-ing.
At inter-ais during the evening a nîmber of excellent senti-

mental and comte songe wvere rendcemd bg Messes. Gco. Grant,
Jantes Fax, Joi Alexander, and W. G. illackcgrovc to wboni
a lriivt vote of thanks svas tendiercd.

THIRt DAY.
Thirsda>- t-as piea«stity and profittbly spent ai Niagara Falls,

under the direction oi the foibowvtn%. Cotumittce :-lros. A. E.
Edizins, E. 1. Pitiliv, Wilson Pl>iiips, W. 1-. Outhwaite, J. Fox,
WViliord Phiiiips, J. C. Ntcl-tchl.in, J. G. Blain, W. G. Biack-
grove, W. Bell, svtth A. M. W~ickens as chairinan, H. E. Ter-y,
secretar-, and Geo. Fotvlcr, treaturer. The trip 's-a made on
the,çtiamer Chippewa a.n 1 ovet the Niagara Falif. Park and Riv'er
Raiira>-. 'Ile power canal of tite Cataract Construction Co.,
ivas inspected tîndcr direction of the crngineer in charge, 'Mn.
DcCourcey 'May'.

On the Canadian side the powser stations of the Niagara FaIls

Parkand River Raiivay Co. wcere.also visiîed and iîîspectcd tînder
the guidance of Mr. Ross tccî it muanager, 3. C.
Roîthery, Assistant Supcrintcnideîî, aid \\,. l'hiliips, MechanlicaI
Superintemîdent.

FOU RTII l)AV.
The convention re-asseibledl for flic cotopiction of ils busi-

ness atio1 a.m. A report w~as haoded in by te Coînuillee on
gond of dte order, aîlvisiîîg against site adopîtion of tlie proposai
to issue g radeci certificates to îiîllembrs. Thle report %vas adopt-
eti after soi-e discussion.

llte Commiiittec on Constitution and By-l.aws reportcd as foi-
lowvs

i Vour conîmittec recoînmend that Sec L.. Art. 5. bc amended
to read titus. --Thar it bc constitutiona! hiereafter to have rte
nomination of candidlates for office on titeexecutive cotîncil precede
the electiout of said officers, and may, be tal<en up at any lime after
the opening of the amtiai convention, providing notice thercof lias
been givctt-

2 Your committee recommend that a ncw section be added to
Article Il.. to bc known as Section 2, wh-Ierelhy stibordinate associa.
tions shall issue to aîty mcmiber in goodi standing a wvitltdrawai card,
w hich. upoop)resentation titercof. shahl cntitle rte hiolder t0 rite fuil
privieges ani membtrsbip in any- other association in the loc-alty
t0 witicu he may, rentove wvithottt t le payotent of initiation let, and
th-at Article Il.. section s, on the laws of subordinate associations.
tue bo amended

3 Your committee aiso recomnîend to tltis cnnvention that the
execitmve committec formulate somne schente of itistiratice anti
benefits for niembers; the exectitive to be instructel to diraft such
scheme. and that tne secretary of titis convention notify cadi of the
subordinate associations of the saute not later titan twvo months
previous to the annual convention otist ensuing.

4. Triat Article IV . sec 2, on the laws of subordinate associa-
l ions. be corrected, aiso, that scC. 2 of same article (witci is omitted
(roin one edition of the constitution) bc inserted. anti that Art. l
section 4. be amended by trasiog all after the word -eaich."an
inserting instead the words *semi-atnnua.-t.

It is the opinion of your conimittee that the rule appointing
district deputtes be more ciostiy adhered to. titere bcing no need for
provincial depuics A certain number of district deputies sltouid
bc appototed at each convention, sucit appointments to be
made by vote of the convention.

*rhe first paragraph wvas throwvn out, as 'veli as the second and
tird clauses. *ite louirai clause îvas adopted.

.lie appoiotitîenî of delaities %vas cleciared 10 be dte preroga-
rive of the Presitlent.

lliec auditors repoiied lîaving found it booksand reports cor-
rect, and recoinoded a refund Of $3.87A 10 Kingston Associa-
tion of pcr capita tas.

The reccipîs of the souvenir 'vere reporteci by Biro. Vork to bc
$S4a!.5o, and thte estimatcd profit $300 ; titis profit to be applied
10 defrayiog the expenses of rite prescrnt cotnvention.

Ottasvat was chosen as the place of next ieîing.
The follongn- are flite officers elected for 1894-5

President-john ] York<. Montreal.
Vice- >resident-WV. G Illa-clcgrove, Toronto (acclam>
Secretary -James l)cviin. K'ingston (acclani.).
Treatsurer-Duncan Robertson. Hamnilton (acclam.).
Condîtctor-E. J. Philip. Toronto.
I>oorleeper-j. F Cody. NViarton.
Upon the installation of offtcers. the newly-ceced president a.p-

appoinîcd the following as district deputies.
For Quebýc-O. 1: Granberg. Mtontrcal.
For Ontario -A. E !dkins. Toronto.
For 'Manitoba-Chas C. Robertson, WVinnipeg.
'lie proceedings ivere brought to a close %vith rtte presentation

ta liro. liunt of a jewel in recognition ofI bis valuable services as
President, folUowcd by brief speeches froin the newly-instailcd

officers.

10~~~ GEA STTO MNGR
Are pour wofking exponses foo high. . g
Doo1t jou tbink you could efsct a saving.

HEundersigned makes a Specialty of
:T oerhauling coniplete plants, steam or

wvater power, raiIlvay or Iight, with the object
of stopping littie LEAKS and increasing earn-

CEG. WHITE - FRASER, 0. E.
Blectrical Kngineer

18 IMeilal Loan BuldIig TORONTO.
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THE TORONTO INDUSTRIAL EXHIBITION.
131-:1.ow will be roumnd 1p.îrttculars or sottie of the exhibits it

the rccnt Toronto Industriai Exhibition in whicm the readers
of the NIEc-tcA . Nvs are iikeiy to bc inost intcrcstcdl:

The Bllard Storage iiattery Co., of Toîronto, millme ni imîtetebtmîg
show of faits, wvoilct 0n lime bsiorage stilas vvel ns a1 âsrgqoglm' liai.
tery.

Robmin & Sadir, of INtt îril amni Toronto, 1îrescnteti ai nttrflctivec
shcîving ins the cast endi if time Ma.ciiiimery i l, of simîples of aitl intis
anmd bizms of leailmer beltirîg, lices, belt dresing,&c

Kay .Iclctrie \Noiks, ilanîilton. linat a vieil arrangeti andi insittive.
texllmibst, siîuwammg n 2o II. v~. d>)namo-an escittr fo ieiermtrslmch
worked tie welciing and lmaing mmachines, aîid fur licatimg iron in
viter.

Tl'le Canamîjar Mimerai Wool Co,, Ltd., of Toronito, p)rceiremmitint
compict sanmîles% of thecir asbesbtes go<mds, %taimm jmek.imgs, cotton %vaste,
gaskeîts, b1enîn ant i oue cocting. The Commpany is nowv mmammftcur-
mol; ils wool in Toronto, limas redmcing the cosi of is matenal.

The Dmdge WVood Sliit l'tilley Co., of Ttsonto, placeti b-fore prosmec.
live imurchasers a large varicty of flicir %cIl knownm spiI ulicys; alto for
tîme transmmission of p>ower andi for lmoistmng îamrlîoes themi tallow laid
imanilla ropes. They hmave specialiy amatiea nts% îîuiiey for dynamios ammd
mîotors. Ail tlmcir pulicys werc rumnimmg ai iigli speed amnd attracteti a
gocti amîounh of attention.

Tme. Johmnson Electrie Co., of Toronto, exiibiteti four otrs, driven
Iîy- the %iieeloct, cngine wlîich fumîmsihe the mmotive power to liglmt the
Manin Building. The Conmpany aise provideti the incandecscent ligis
imy time National niternator, pîroducing 1,000 liîhts-lie mlachine inaking
1350 revolutioms t0 the amnute. They iikevmse simowed nine mouters
fromo 3g ta 5 il. v'., rearcl ight, &c

Baaller & WVatson, of Mleaford, Ont., hmaul on exhibmition ont oflBar.
her's Canidian Tumrbines, %lmîch is apimarentiy easy- t hantile, quick to
respoati, steady anti stittidy in amotion. The Plmmls airnnufaictir. gear.
ing. hangers, shîafting, îîuiieys, saw maill nachintry anti niaciminc'ry andi
cabtings of ail kintis. Tiey have hall an experience in the above ines.
cf tratte extecing over a Ierioti of 26 ycars.

The Bell Telephont Co., of Montrent anti Toronto, hart a fine exhibit,
vemy tabtiiy arraaged, in the Main Building, showing, besiies lime îmsui
full lines of every kinti of ciectricalilapiiances, a reiu key-less fmrc ais
box andi a fire alarmu for liotels. Tht Company manufacture in Iheir
factory- in bMonireal ail the marinus apparatus connectcmi %viih telepimone
anti ectric work. Tlîey fitteti up the police patrol systean mn %ton.
tic-il.

WVilliam C. Wilson, of Toronto, hadl an attractive dispiay in the NI.-
clinery liall cf ail i<inds o! lubricating nits and grease, engine packing,
belting, electric carbans, colton miaste, &c. aira samphmie Of.ammmmîîonma
cils-tht latter bcing suijected ta a very high col 1 test anti bcimg speci.
aily prepared for ice amakers anti brewers. Mr. %'ilson'.. stand was well
arrangeti anti decorateti with ciectmic lighits, which showeti off his exhlmiî
te a.tvantage.

F. E Dixon & Co., 70 King St. E., Toronto, shn)wet simoples of dii-
férent kicnti o! bciting-raund beits%, tubmer belting, ctton andi lace
icather, Ixeu stud!s, twmsteîira hitie belting, anti their Goodyear mmeting.
The fim supph.ml time iS.inch doublie belt whiicli tis urivea b' thme
40 IL. i-. engine beinnging ta timc Johnson Electmic Co. tas run patr of
their nmachiner>', anti during thet inie o! the Exhibition il hall been in
ase il hati nul sircichesi.

The Wnm. 1 fanîimln Mxnufacturing Cm., Ltd., Peterboroughi, Ont.,
hall on vien the «"Boss Tutlune Water Whcei." which they claim gîves
the highest percentage of tmrefui effect for cvey -cubic foot cf water tiseti.
It is made in dry santi, lmaving rnmooîh, even sîmrfaces.. The improveti
trat wimeel governor mande b' tîmis Comnpany is c]iaimcul te li ltme nmost
sinîille durable anti effcient in correcting rapidly any disturbell amotion
of mmî 'ncnry drivcn hmy water power.

The Norilhcy ?dlanufacturing Co., Li., cf Toronto. txhilbitcd in ltme
Mn-.chincry I all severalof theirwtel knowapumiag cgines The onc
tuai attracti amiost attention front those practicaily interesteti, wnsthrir
iJnderwritere Fire Pîmaîp, the dimmensions of mvhicb mtre 14 x 7 x. 12,
giving a capacity of 5ooegallons of %%.ler pcr niinut-equl.toa2.I1,4 inch
sinootti nouhc steamuri-the enginc, te jîroduce this resuit, wns d.-imen
at the rate of 7o revolutions pecr aminute. Tht Coampany aire hmowecdian
madcpcndcnt condenser, capable o! sullpIying the wants o! any sicansi

rnginte ni 200t i. r.; a Ihrcwcer's ait puaîp, witb automnatic regtmatur, as
treil as several samail dupîlex feeti punips.

The town council of Mýiiibroo, bias appoiated a derutation t0 inspect
the lighting plants of variauis towns peint te purchasxng thc necess-ary
planît te light the towa.

The strcet rail%%ay cf St. Thamas, Ont., is sai t ihave been purcbascdl
by MIr. lHenry' Everctt, cf Clevelandi, Ohio, .%lie is aire interc-stcd in

%-f the Torante anti Montreat street raiiways. Il ib reportcti ta bx tht in-
tention ta coavert tht railtray inte an ciectric line next spriag.

Rumors have beea abroat during the las t e k pinting ta the
sait by tht Royal Etetrie Company' of their ranm= cuinglbusiness.
The General Electrit Co., the Montreal Gas Co., and the Stanley
Electrie Co., of Pittsfleld, Méass., have al] been meationcti as anong the
probable purchasers. Scnator Thîbtudenu, President of the Royal
Electrit Co., bias stateti that thcrc is no truth in thesc rumors.

At the annnuai meeting of sharchollers cf the G. N. W. Tclegraph
Co., held in Totoato on the 26th of Septenber, the foliawing gentlemen
miere re-clectet as tht Board of Direetars anti Officers of tht Company
for tht ensuiag yea: I. Il. Dw4ighî, Toronto, presititat and general
manager; Adam Brown, Hiamuiltn, vic-president; Ilueh N. Baird,
James hhedicy, A. S. Irv:ng, W. C. Matîlews, Toronto; Richard Fuller,
Ilamulton ; lion. Wiiliani MclDougall, Ottaa; Charles A. Tinket,
New York; sccretar>', and auditor, George D. Perry ; treasurer, Arthur
Co%.

SPARKS.
Aimm imncamndescemnt liglaimmng piiait is bieig iisialird .il idiimld, ommt.
'l'le contmîmetiomî o! a ntews teirgîlî1>lissue fmomil ie.at 'otiaggv %0 Voit

1-ranims, is talItet mi!.

Thie l'eîerboîgli Eiccm it Lîgmi Co. wiii, it ms raid, estabImil a lîght-
imîg plain -. Twved, Ont.

l'li ciectrie li i tg lmant a.i K'mmmpltviiie, Ont., %vas rcctemîtly Imurclimasemi
Im r. J. j. Cotis ttat.

Ai ammmlainmatiomî lias imeen comîNmîiateti of time two tlecîmie ligmtimîg
coîiaie tSydney, Culte himton.

l'le Calgary Wnstcr l'moîîer Ce. liave lateiy itîtall amd ui1rt mn amer-
ilmon imi lima Cilty, mi)i arc ligitîmg pîlant.

Il is saiu lu lie thme intentioani ofime Bell Tliime Co>.. ta extenmî
timeir systein thromgmom uîmotimmebterti MnI-titui.

Al joimnt Stock eommillis ki saii le in imuocesi. of formmtiomil in~îmdsor,
Omît., le tian fac ure ,ig nais for electrie altns

Tme WaterlooFamies Aiammce Te1mmm>e Co., allier lmavimg bemil imi
busiiness tme years, have soit1 out i tu lieu el*tlcmtbiin co.

An clectrie aiayis taikeui of tg) conardt Gall via Northi
Dmuifrics, New Dundet anti hIaysvilie, wîtli Ne%% Iiamîmbuigiîandt Batien.

Mir. WV. C. Ilirristomi lias Immmclseil frui Mr. Il. G. Bluck, lime clectrmc
iight pîlant anîl lmaiiess ut Normv-oad, Ont., anti ib erectag a net station.

Tue citizens uf Simiiiiersiue, M. E. I., have voteti domvft the lîropot.
sitiomi tîmat the couritil smomuid pmmrcime nti utrite an elecrme iightig

Owing ta sommie irregtiirity in time tenders rtmbmitteîi for ain electrie
limgit pliant foir lime tours of Kincatimnc, the council deciiciltb ivite

imwtenders.
Mecrrrs. F. Il. SieCîmer & Co., o! Coaaticook, Que., aie entIiavormng

te forai a ecmniman>' ta suîpily ciectric liglit lu lime totos tif i linmg<ion
anti Ornstota.

l'etiiions arc being circulaiteti anti sigarîl ai Ottawa, askiiig lime
commcit te reuçluut the Electtit RZaiimi ay Comopany te inîaugumrale a limuiteti
sumîday service.

Mr. T. S. Bell, Engimmee:r, ofl Hamilton, unas lîten tttlOyeCt to report
on the pessibilities a! the valt ipower ai Cliedoke FI-als, for Clectii
iightiag Iburposes.

Tue Directors of the linilton & Dunaa Rail tia> Co. have tiecimiet
te defer changîag tlme uine fronti steaim to eiectricity, unmil Juiy, 1896,
wliien the Myles Ie.'se ttill have cm1 ired.

INr. Gilbert Jolinsion, fortncrly ciif engineer, andi stibsequentl>'
immster of time steamiier Iltre, lias recenîly imen ailme)inteti chief cenineez
ef time Richelieu Ç, Oniatio Navigation Co.

The Toronto Street Coiwy u. cartrit 1,936.119 passengers tiuring
the recet Inustrial Exhibmition at Toronto, ascmîî1 arcti mîith 1,797,877
during th samine îcrioti of tIme lîrecdimig )car.

The town of Trenton, Ont., lias appjroveti efa iîy-.aw- te apportion
$6,ooo for the constrmction of a powver limouse ail tue uIni on the river
north of thetown, mîhere il isiireîîosct to gcncrae elctricity for lightting
anti nntfcturing limorsm

Tiîc tonshipm counscil of N'art-, at a mîetingR te bl: hieit on tue Silh cf
Octoher, will cnitier tht ativisabiiity cf ia&sshg a by-.amv ta aimîlori7te
the extension of tht Toronto Suiurban ltaiiway Cuilîmany's line te the
village of WVcston.

Ilmi, saiti tu bc tht intention of tue Montrentatl Snr & Matî Railway
o., te daulie traek, ileir line te Back River ati Io addt six-munmired

1l. M. to their sîtain anîl clectric pliant. The Cumiîîany have n0w undler
construction ia the exhibmition groundts, repair hup andi car haras.

The ratcîmayers of lime village of %Vcsien hiave refusccl ta sanction cime
lîroposeti batmtus mf $5,ooo ta the .'ùîhurmnin Sirtel Ralmmay Co., in induce
lIme comn îny me extenul thîcir fine tae ia ge. Mur. Fraser, the Man-
ager e Comipany, sitîs that unless tht bonis is gianltid tht exemn-
sion mviii net bc mamle.

Incorporation is being aîmîmieti fer hy) tht Gataract lPower Commlaay,
at liannilton, for tue lmîrlxmse of cunv-yimig lmewcr Io 1 Iaminitom Irons
Niagara Faits. The lîronînters of the Company are, Messrs. W. Il.
Giassco, WV. Southani, R. Fuiler, W. A. WmoI, J. W. Ienhrie, W. W.
Osborne. John l'attcrsoa.

Aficr haviag sent a deuiuttien to insibcet tht liitiag station.% of
various totas anti cities la Canada anti the U'nitedi Sites, lime Cilt'
Council o! Sîîatforti bas instiucicti the flic anti liglît comamittce o! tint
Couincil tna cumin lilans anîl invmte tenuders for an ciectric .ight pîlant, to
be etmnetlianti opcrated lîy ilme city.

Tht Yarmouth, N. S., Telephone Cc. is reporteti ta have, carniem g
net profil on tht past year's business of twenty-six Percecnt. Out ofîthus
a dividenîl cf ten Pet cent. xiill bc pidt. Tht ofiicets of the C-ommai!
titre re-electeti as foliows: President, Il. B. G-inn; secrelatry, E. R
Spiamît>, amdui trasurer, J. 'M. L-aîrnon.

Tht Montmorency Electrie I>otver Co., cf Qmehîcc, have eommaenccd
the construction cf a newi brick andi mont builîiing, 95 x 45 ficet ia size,
on Prince Edivarui Street, in St. Rcch's. This huiling is t0 hic useis,

dmstriiîîting station andl fir office - xrpoes. It is cximccteti that tht
Company's new pîlant mviii bc instalîcti anti in opcramin bcforc lime close
o! tht Prescrnt moatti.

A hantisomse nemi car lins 1hee-n construcleti atl the Gectcai Elctric
Comapaay's iork- nt ll t etetoro, for tht Kingston Electric Riiisay Co.

/Tht car uvili bc useti for special occasions only. Tt is saidti ia tht
Company illh malte a new derrturc by piaciag tbis car at the disposai
of those whe wisb te attend t ceopera, etc , in fll drers, anti tho are
willing to pay for extra accommodation.

Tht toto o! Mngng, Que., bias catertil mbt a canîract wtb Mr.

Th p-y tesupply arc and incandlescent lighîs foi a periof cf ive )-eams
Tht ice fo0 r liglîts is $55.oos pet year; for sixteen canule potier in-

candesCent lamTPS, $5.00; andl for 32e. 1). latimilti, $10-c0. A conition
of the coatrtact us that 16 c. p. liglas arc te lie furaismeti ho citizcas te.
quiring lisenti a a lricce net to excecti $6.ocs per Iinni per year.
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0
HEAD OFFI:

65 to 71 Front Street
West.

TORONT0, ONT.

CAPI>TA L,

$I,500OOO.
e

* T .WME . e.

Canadian
General
Electriec
Company

nlmIITD.

e
FACTORIES:

Peterborough, Ont.

Branch Offices and
Warorooms :

124 Hollis Street,
HALIFAX, N. S.

1802 Notre Danie Si.,
1M1ONTREAL, - QUE.

350 Main Street,
WVINNIPEG, - MAN.

Granville Street,
V'ANCOU VER, -B. C.

j:

Electrie Xining Locomotives, Hoists, Pumps,
and Xining Supplies.

Electrie Railway Motors and Supplies.
Electrie Power Transmission Apparatus.
Arc Lighting Apparatus.

Alternating Current Incandescent Lighting
Apparatus.

Continuous Current Incandescent Lighting
Apparatus.

Generators for Lighting or Power Circuits
connected direct to Engine Shafts.

Three Phase Power Generators and Motors
for long distance transmission.

We manufacture only the most modern and perfect machinery, and

our standard of workmanship is the highest.

We have just issued new illustrated catalogues on

Rit;LWAY APPARATUS
ARC LIGHTING APPARATIJS.
INCANDESCENT LIGHTING APPARATUS (AO'oeot&Un%

Please Mention the CANA.iaAN ELECTRICAL NEWS when corre*oondinq with Advertc-3

CANADIArl ELECTRICRI., NIEWS October, 1894
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TRADE NOTES.
Meurs. F. 11. Sitelper & Cu.%, of Conticooke,

Que., arc installing an eettic liglit plant ti
the Dominion Snîli Co.'s factory, at Water-
ville, Que.

The':St. John Oasl Uht Co., St. Joln, N. Il,
!1ave Plae anodcIor a 2500 light alternai.-
ing incandescent plant with Mesarss. Ahearn N,
Soper, of Ottawa.

The 2500 ligliî plant purchased front Nmesrs
Ahcarn & Soper, of Ottawa, by the Windsor
Electric Llght & Ilowtr Ço., of Windsor, N. S.,
lias hetn put In o;'erat ion. *fh lights archleing
taken up very rapidly.

Thie Chuambers Electric Lighi S. Power Ço.,
Truro, N. S. arc tdding to their plant a 9
horse power Robb.Arinsttong cugine. Th
nuakes three of these engitues purchased hy theni
sluring the past two ycars.

The two electrte light companies in Sydne,
C. iB. have atnsaliataed, and arc incrensing
their plant by thte addition (if a go horse powver
Robb.Arnistrong en lnc, and a go hors powcr
lionarch Econonic boiler.

Ansong recet shipnnis by the Robb En-
gineering Co., Amherst, N. S. arc a 40 hurse
power Robb.Atiistrong engine. a 4o horst-
power Mlonarch boiler mnd a Perfection rotary
saw mili to bIessrs. johin E. & G. Lake, For-
tune Bay, Newfoundland.

The contract for the cmr and clectrical
equipmcnt of the Si. John.' N. B., Railway, bas
been placed with %Ttsrs. Ahearn & Soper, of
Ottawa, who will furnish twelve vestibuted cars
with an outi of two 3o h. p.motors tacli, of
the WVestinghouse type. TIse £tation equip.
ment consists of two 25o h. p. generators of the
WVestinghouse multipolar type.

Mless. Ahearn & .Soper, of Ottawa, arc
very isusy wilh irders for eiectric raiiway and
electric iight apparatus, and their Car Works
arc turning out large numbers of cars Thse
latest shipimeni consisicd of twelve car of
vartous types to the Ilamilton, Grimsby çk
Beamnsville Electric Railway Co.. n nd the tac-
tory is nowe ai workc on a number for Montreai
and St. John, N. B.

SPARKS.
A tweivc year old son of' slr. John F. Baker,

of Kingston, is s.sid to have prepared plans
for an nigine, andIo have miade the parts, put
theni together, and started the machine in suc-
cessful operation. Il is sii 10 bc the lad's
intention to take a course in ciectrical eniginex.
ing at Queen's University.

Il is reported that the city of Hamsilton will
be asked to vote a bonus of $t25,ooo to aid
the construction of the [Inuiton, %Watiridown
and Guelph Electric Railway. Thse balance of
the amount required tci buiid thse rozd is said to
have already heen subscribed. Thse total cosi
of the enterprisc is placd al, $3o0,000.

At a meeting ofithe City Counicil, of liuil,
Que., heici lasi wcek, an ciecirfe railway and
liqhting franchise was granted to Theophilé
Viau, and a conupany will L'e forined ai once to
construct and operate the worics. Thse railway
schemne mwzli probab>' embrace branches t0
Aylnser, nine miles; Gatineau, four miles,
and Ironside, five miles.

Tlic Oas Compîany, of Gait, Ont., have
ortiertil an clectrie hîght plant frot the Cain.
ulman Gencral -ekctrie Co., of Toronto.

The Ilell Tclepluonc Co. has litirclhased
propcrîy at the sonthwesî corner 01 Noire Danse
nnd St. John strects, Montreal, and wilI coin.
mietice %%or< at once on the crction of a newv
building silitable for their puurposcs.

FIRSTBROOK BROS.

Kbiag st. Etint, -TORONTO.

ANI)R8-fR 8

LNGINEFRJNG *..I l iv. AI-,SUBIJBC --8
c.Pae and Soid (3eometry : N.

Il. echatnical Driawttg )t)ro.wsnp Course. i
111. Anthmetic
IV. emery NO. 2Ji'ý A Wcckty Joutnal Of iadvsace informa.
V . G o m et y o ilt e a iv t C o s .to and Pub l c w ork s.

v 11: M"aCWeIt tis c nie}f 0 ~ OU The recognised metdiuni for sstvetlise.

Canada Life Building, TORONTO, ONT.

THE TEA BOlER& PLATE 91L0S8 SUACE(MPN
0:)w OAC3

H*eadl Office:
LONDON.

JAMES LAUT,
MANAGERS.

J. H. KILLEY. Consulting Enginiccr.
Subscribed Capital, $200,ooo.

a
The unexpect«i cn.

r CErat>' happeina. Dun,,t
tnist tu, tuck. ht 1t.ys

4 lft 'r ~ tu Lnow thas yuu arc

inl'cctei and itàsurrd.

Oni taotic>' mer, thse

tises or hme ins charge
of huiler, witIout an>'
adtditio:tat charge.

JOHN FAIRORIEllE, Chief ina pector.
Foul Governrnient Deposit.

ELECTRIO
WATER WHEEL

GOVERNOR
P'A TE NTRD.

Variations ini sîiked de.
trcted b>' fast nlnning.
sensitive Gos esnor IL-atl.- ' Gite miovenient instantly
çct in operation b>' dec.
tric curre ni. Qmick and
pcwerful action.

WVrite for particulaza.

& SONS
Owen Sound, Ont.

STOUDY ElLEOTIRICITY AT HOMIE
By'osErconrepondencemnethod. Thorossgh instrusction wi:is Free Avparatue. illustrated in Ju>' issueeo CAN^tOIAN EtFc-rsî%cAs Nxws. Circulars Frec.

..... ....................................... ctseriric MAciiiiiosr. S. Water St., Cleveland. 0 ............................

R E P A I R S 8EODADYMS"OTR
Armatures and Transformers repaired and renewed.
Cominutators made to order and repaired.

LE TOA PP P TU F ALL Ki%,iN uFcUE)ANSr'IE
ELECTR CAL AP APATU AT VERY LOV l'RICES FOR GOQI) WO<K ...

G. W. fIENDER3ON
Manufacturer and Contrator Electrlcai Suvplles -1- 44 Bleury St., Cor. Jurors St., NONTREAL

Plea.s -'^çnUon te CANADIAN ELECTRICAI. NEWS When corrspondng wlth Adverlmers

(Olohr, 1894
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O1UR SPECIALTIES

~LAMP8..

EDo You EVER USE INCANDESCENT LAMPS? il
E if so, do you kniov what a gooci «M

Lampl is ? Wc canl give y.OU
dao-- Lamps at al] prices, and have

m- the best Lulli madie ini the
world ; naincly: the geniuic

dgo-" EI)IS\7AN," ini iy candie
411110-powver, from one to two thou-
dol-- Sandi; to fit anly base. I)o1n't -

bily lamps iî,itil you get Our
quo'-t.,iions. -

t Frosted Lamps - Colored Lainps - logul Lalnps z
-SUND US TUAT RUSH ORDBR. o

E JORN FORMTAN
S650 Cralg Street, - MONTREAL. -

41111-so & Swan United EleetrIC Co.

410- AGENTo anS 'Hngarian Incandescent uzmp Co.

dom-e

Eub JORN FORM~AN
Sole Agent for Canada-o

SHOWROOMS:

dm 6SC Craig Street,
.MONTREAL ...

Cooking and Heating Apparatus
Dynan-oe

N easurlng Instruments aif H!gh est Accuraoy
and Lowest PrIce.

S ALTERNATORS AND MOTORS

---- --- --- -----

tub-uiii4110

do--Do flot fail to write for PrIces and z
ém- Quotations on ail klnds of lElectri-

48- cal Supplies.... .. .. . ..

40-WH CARRY TIIK L.A tGKST STOCK OF illiGUCI.ASS 1'iTTINGS

FOR EI.KCTRICAI. WORK IN CANAD>A.-

dm- Fancy Porcelain Cut-Outs.
Rosettes, Wall Plugs,
Switches, Brackets, Etc.

hanve >ma tricci the I.R.G.P1. W~ire? Wc gui.rantc our
mlire to bave a hiiglier inbulation rebst.,nce

flian any wire, in Canada.

.- Write for PrIcts on ail Supplies required.
Senti US that "nzsh"- order.*

E JORN FORMrAN
aw- 650 Craig Street, - MONTREAL o

M AG F I': For Crompton liom cil ltattevry Co.:- FA]i%,s.in United ..

1-Ikdric Co. and the Indin Rubl,hI Cuita Pecha -4
de-and Tclegra;.h Work, Co. ____m

-om

What WC -an
dmo-- m--oe

No Matter flow Far You ScarGh
you can't g et away frorn the
fact that India RMbberllr isz
head and neck ahead of ail
insuiated wires. We espe-
cially cornend it for dilii-
cuit and tryin~ istallations,
[r NEYER IJ SAPPOIN1*S. z

We carry the largest stock of z
insuiated wires in Canada. z

~ SEND US THAT RUSH OP-DER.

JORN FORMA
650 ___i Stee MNeE

Pleaso montion tho CANADIAN ELECTRICAL. NSWS when corroapcndlne wlth Advertls.rs

CRIYADIAN BLECTRICAL NEWS October, 1894
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MOONLIOHT SOHEDULE FOR OCTOBER.

Day of iglt Exingish No4nNioîli Li~îî. Eîîîg îish lin .

I. .
2..

3..
4..

7..
6 ..
9..

13..

14..

15..
16..

20.
1 ..

'22..

23.
24..

25..
26..

7 ..
;8...
29.

*30..
31..

z.li. 6.2o
'i6.,2o

i.7.30

82o
9.20

30.10
iiI.00

te 11.30

A.M. 12.40
Il 1.50

le 3.00
No liglit.
No light.
No liglit.
P. Ni. 6.00

le 6.00
te 6.00
et6.oo
1. 6.00

5.40
te 5.40

et 5.40

li. M.
A-.M.I 5.13

Si 5.10
il 5.10
i. 5.20

.,5.20

i. 5.20
i. 5.20

il 5.20
le5.20

et 5.30
le 5.30

No light.
No Iight.
No light.

P. Mi. 7.40

et 10.10
te 18.00

Il 12.00
A. N. 1.00

'i 1.10
* 2.20

le3.20
fi 4.30
l, 5.50

V 5.50
le 5.50
le 5.50

le 5.50

Total,

10.50

10.50
9.40
9.00
8.o0
7.10
6.20

15.50
4.40
3.40
2.30

1.40
2.20

3.10
4.10
5.00
6.1o
7.10

7.20
8.30
9.30

10.40
12.00
12.10
12.10
12.10
12.10

204.50

Incorporation is being applied for by-thc London Electric Co., Lon.
don, Ont., to manufacture clecîricity for commercial purposcs in that
city. The liropo)scd capital stock iS $250,000. Among the apîilicants
arc Mfessms W. R. Brode, Il. P>. Dwight, Frederic Nicholîs, (;co. A.
Cox, Iltigh Ryan, Robert jaffray, and J. J. Kerr, ail of Toronto,
anr NI. J. Kent, C B. Hlunt, Edmnund Nlcredith and C. I. Cameron,
ail of London.

The Bell Tolepbone Co'y
OF CANADA, LTD.

MWON TREAL
mArHuVACTruuS AN~I) HIA% roI SAI5 5K5V ICH iVcTtION or

TELEPHO HIC other ELECTRI CAL APPARATUS
LUNE MATERIAL AND SUPPLIES.

XVill furîîish tentier. for sup;plyiîîg WVarcîouîsrs. Public Bilinîgs, liotels,
and l)weings wiîlî

l'RIVATE AND L.OCAL TE! I.EPI IONE- SYS1TENS.
IIURGLAR AI.ARNIS. IlOTE!.. EI.EVIOR AND
OTHER AN NU NCIATORS. 1-IOTEl. ROONI ANI)
FIRE CALI, IIEILS. LE.CIRIC' EliE., PUSII

...... IItYl1*ONS. ETC.. .. .. .. ..
WVill nlF.o furnish tenders to Cities. Tlowns anti Villages for FiIeK Ai.Ait

AND> POLICt t&TROI. SYMsrEî.
CaIa&g.wei ceill 6v furnithed om. atoia f/ol..

SALES DEPARTMENT:
NIONTREAL:

Bell Telepiione Building,
367 Aqîucducî Strett.

TORONTO:
lk.l lecphone Building.

37 Tcmperance Street.

HAMILTON:
Bell Telephonc Building.

Hughson Street.

OTTAWA;
PtIl Tekephone Building.

Queen Street.

QUEI3EC:
Bell Telephone Building.

Si. John aind Paldace Streets.

Forrest Bliock. Main Stret.

TME WEBSTER-.

fleI ater drrle

AGGREGATE SALES:

400,000 NORSI5-F0WER
The IlWehstecr"l redtices back pressure 40 lier cenit., and wve

guarantec te lient the feed %vater ta 200o te 210o dcgrceb

and ue tc .1mc . i ra r, vcfring tis.> to y....:

General Xining Co., Sydney Meincs, C. B. - 300 H. P.
Central Prison, Toronto, Ont. - - 250 H P.
Central Prison, Toronto, Ont. - - 125 H. P.
Montreal Island & Park Raiîway Co., Montreal 400 B. P.
montreal Wartbousing CO, Moentrcal - - 125 fH. P.
Halifax Cxs Light & Blectrie Co., Halifax. N. S. - 150 a. P.
J. Bartaîow & Co.. Montreal - - 125 il. P.
Robin & Sadler, Montreal - . - 45 B. P.

x

DARLING BROS.
Reliance Work8 IY- ON TREAL, QU/E.

Sl-ALL WE MAIL YOU OUR "ILLUS.TRATED CATALOGUE"?

Ploase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertlsers
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ELECTRICITY

FREE APPARATUS
Dui LO%$A% AIl Akiellie. ce'unes ili oîitcr t!e, .11l

inciudifyz tuouugh iee.în.dioe in. 'tiohema,-%ic atid
I'hy-sim~ SaeeI forw Fkk.kE Circulaf ,g5 nsubi. % tOUwil ostudy, to The Corcipondence bchoo of in-

dutilSinces. Scraniton, Pa.

TUE CALVANIC BATTERY WORKS

t45Wt..FUANGTON ST. W. TORONTO

TORON TO ELECTRIC MOTO R 00.
IIA?.LFAkcTVXE<sc

Dynamos .. Motors
ARC LAMII FoRt INeCANKSCF.NT COURENT.

RKVAIRING A I'FCIALTY.

107 RdeIalde Si. W. - Toronto, Ont.

If you want to..

SELL
ANYTrHING

to the wholesale and retail hard-
ware mnerchants anid manufac-
turers

ANYWHERE
in Caniada, you uan reaeh them
througb the

CANADIAN HARDWARE MERCNANTf
J. B3. McLEAN CO., Lm.

10 I'ONT ST. E ToFoNTÛ.

Little Giaqt TU<biries
'%ATKk *.'lllI. VI Asi. lVftINSES

4-IORIZONTIIL OR VERTICAL
Vhex Wicl Governors,.NMacliine Drtsseci Gcars,

PulyShafting, Ilangers, Etc.

ite for Catalogue oriel <Jear Ls&M

J. 6. WILSON & Go., GLE>NORAI, Ont.

SPECIAL
High Glass Split Clutehes
and Couplings

. -. ND..

High Glass Split Pulleys
______ -FOR ELECTRIC POWER PLANTS

. .. WITE FoR PRICZS...

DODGE WOOD SPLIT PULLEY
Offlie: 68 KING STREET WFEST, TORONTO.

Go.

"11STAIRIR"
INCANDESCENT LAMPS

PULL CANDLE POWER
LONG LIFE la LOW PRICE

The "STARR.'" as now iranufactured %vith new and iniproved
bases, etc., arc unequalicd. 'Macde with standard bases

j ndof all voltages and canle power. NS
tee, %9e SeL LOT .O .

REQUIRE NO BRICKWORK

ANI) GIVE THtE

Higholst imssible zconomy

1IOIB FNqINFERINC, Go., L10. JIMIERSI N. &.
Pleas e .ntion the CANADIAN ELECTRICAL NEWS whero corresponctlng with Advertls.rs
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TRaMAs Aiii:EXRN. WARREN Y. SaPER.

Contracting Eleetrical Engineers

AHEÂRN &SOPER

CANAiANoi% REPRESENTA%,tIES 0F TE

WESTINCHOUSE ELECTRIC & MFC. C08
Slow Speed Slow Speed

Single and Direct Current

Multiphase Dynamos

Alternators and Motors

Electric Railway Equipments Complète. Transformers.
Celebrated Shallenberger Electricity Meters.
Sawyer-Man Stopper Lamps.
Ahearn Electrio Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

AUI~IThe Westinghouse Alternator is the ____Atenao

NOTICEsOf its type in which lhe Armature Coils are removable
and may be kept in stock. Coils are lathe wound, thereby securing

the highest insulation. Ail armatures are iron clad.

FOR ESTIMA TES AN!) FURTIIER INFORMATION, ADDRESS

AHEARN & SOPER -OTTAWA

Please mention the CANADIAN ELECTRICAL NEWS when corrennondinq with Advertjse--ý

october, 184)4 CAýIAt)IAt4 F-IIF-CTRICAL, Nrws



YIILCANIZED FIBRE CO E0BLSIE 1873.

SOLE MANUFACTURERS 0F BARD YULCANIZED FIBREIn Sihcet<, Tu:bes, ficifr. and .. qccIi sh.lpc to oivlcr. C'olors, Re<1, B3lack alit Grey.
.SENI) FOR CATALOGUE AND) PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL, 0F THE WORLD.
FaGtoru: WILMINGTON, DEL. OFFICE: 14 DEY 8T., NEw YOR~K.

PULLEYS
SHAFTI N
HANGERS

1BRANTFORD,
CANADA J

MACHINE 2 steel Rlm Puiloya are praoticalir
MOULDED unbre k«b1., are lglhter and eauler on

STEEL RIM ehaft, -'e*&eMC"ploe

INO OIP b ANY. PURNISI4RD SPLIT

jb TURNED IN ANY LE HS UP TO 28 FEET.
SAVING COUPLIN'. STEEL OR IRON.

PERFEOTLY TRUL P'IND POLISHED.

a KEY 8EALED WHEN DESIRED.
RINQ OILING AND RESERVOIR CIL BRARINOS. STANDS

FOR mKARINOS. WALL BOXRts. &PIEOIALLY HEAVY
P'A1ERNS FOR ELECTRSO WORK. OUR SPECIAL

PACILITIRS SOURE YOU LOW PRICKS
AND PROMPT SIIIPMENTr.

IVATEROUS

teNDON ELEOTRIO MOTOR CO.
o o i - O xitr lo

MOTORS, DYNAMOS AND CENERATORS
Very higheg cfficik:icy guarinteed. Send for circular

1. ilt. MORRISON, TOR O GiERil SALES AGUI * AmEis WANII

Ploase trentlon tho CANADIAN ELECTRICAL NEWS wher corresponding with AdvertUsers

CANADIAN BLECTRICAli NEWS october, 1894
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PACKAR.D * T.RANSFORMER

The Transformer can
be cut out of circuit and
a burned out fuse re-
placed without the use
of any tool whatever. .

NO- SHORT CIRCUITS NO BURN OUTS

HIGHEST EFFICIENCY
IPERFECT INSULATION

SPLENDID. REGULATION

Vour trial order is solicited, and if any Packard T ransformer fails to give E NTi1 RE
saýtisfaction, we wvill allow full credit.

THI: PACKARD :LAMP: CO.
Please mention the CANADIAN EL.ECTRICAL NEWS whan correspondIng with Adivortisge



:V. GANtJ4R3 EblECTRIC>4ùl Nr=ws *oetobIer; 4894s

Ce W. HENDERSON Manufacturer and Contractor ELEOTRICAL SUPPLIES........ESTIAIES FURNISIIED FOR ..

Wiring and Installing Complete Eleetrie Plants
LiriIT MA~CHINcRV ANI)oîuAols i
Eu.cTizicAi. Aî.ivsOF- AuIA. KINIS REV.AIREI:. 4'- Blcury StLreet.... .. .. ...
STORAGE BATRIIES, I>Oci*ORS' ANI> D E 1.1STS' I.RICI (CO.NR JUROR1S)

ELECTRIC AND> GAs Fix-tUI<ES.
EI.ECTRIC F~AN MOTORS.

SONIOFF'S FANCY %NI> MI1NIATURE INADSETLA~IS. M ONTREAL
LAMKIN PATENT STEAM PIPE ANDO BOILER COVERINOS

Asbestos Good8 Stcamn Packinç,s
_ * oltouz JYfste Gasicets, &c., £-C.

I.ARi.EsTr kAN» BF. AssoxruEIILN ix< CAnADA.

Ganadiari Miuieral WooI Go., Mt. - 122 Bay Street TORONTO.
.%o-:TICI£AL AcEerr: LEWI1S SKAIFE. 7o7 Yzaw Yoti Livac BILbIG Telephone 2376.

LONDON MACOHINE TOOL C0O,
ILONDONq -1 ON Ro;

M4AwUArURItS "F

Machinist & Brass Fini*sheirs' To'ols
.. IL TILLI2IfS, Generalilqent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH CARDON) AND PORCELAIN CO»
.... cati furnlsh thom oqual Io ariy ln the world. as thoy are ....

Carbon Pofints for ail Systemsl oArc Light, Battery Plates, Carbon Brushes,
AND ALL KINOS OF PORCELAIN FOR ELECTRICAL AND HARDWARE LINES.

«78 YO 'r StMElV THE J. O. m"uiCLEN BELTINO GO. MONTrREAL.

THE BABCOCK & WILCOX

WNATER TUBE STEAM BOIER
IS NOW B1 UILT LN CANADA: :

Suitable for ailupse-ils Electric Lighting and Railwa<ys, Heating. Etc.

Oudeir 1,00O,0O0 "«QI'se lpc»wle i i se

Send for Ouîr bmok, SE'-Frcc on applicaîinn. FuIl inforzintion and Esthînrics furnishcd.

)Ile<zd Office: 415 BOARDI OF TRADE ItUILDINIG, 3MON1TREAL.

E. (3. FIIENGi,5 Geqeral ftgent for Canada

OA--K

A NNED


