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CANADIAN ELECTRICAL ASSOCIATION
t'ROCEiEDINGS 01, ~TItE TItIRD CONVE~NTION.

TîtE. third convention ai thre Catndi.. Z-Iectrical Association
opcned at 2 o'clock p ni. an TIucsdat,, Sept. î2th, in the
Directors' Hll an the Industrial Exhibition AssociationS
grounds, Toronto. An hour previaus the Executive Comnîittee
niet and elected a dozenl new members. INr. J. J. WVri ht,
President ai tire Association, presided at the executive meeting,
and also nt the subsequent meetings ai the Association. At tire
latter there werc present tire foilow1ing members

J. J. Wright, K. J. Dtînstan, C. I. 'Mortimer, John Gair, C.E ,
A. Bl. Sithii, WV. A. Tower, Frederic Nicholis, J. 1i1. Armstrong,
W. A. Martin, E. B. Merrill, T. R. Rosebrugli, F. C. Robertsan,
WV. A. Johnon, J. Il. Kainierer, llugh Neilson, F. C. Stan-
nard, H. Il. I)%%ighit, A. M. WVickens, Norma;n Smith, C. E.
IlicMNanuts, John Langton, Wi. J. Jones, Chas. Dwight, WV. T.
Rutherford, Il. F. Dennis, Jas. A. Baylis, F. J. 13. Seaver,
Toronto ; L. B. INcFarlaiic, F. Thomnson, John Carroll, 1). A.
Starr, Montreatl; 13. J. Throop, R. G. Illack, Gea. Black, 1).
Thamson, 'W. F. 'McLaren, Hlamilton ; H. 0. Fisk, A. C.
iNcCallum, J. S. Knapman, Pleterboro'; A. A. Wright, C. 1-1.
WVright, Rcntfrewv ; John Yule, Guelphb; J. Il. Thompson,
Ottawa ; E. Carl Breithatipi, Berlin ; Alr-'. Taylor, Edmonton,
N. W. T.; R. G. Moles, Arnpriar; WV. G. Fraser, Iletrolea;
Alfred C. Lavelle, Kingston;\%'. B. Evans, Napanree, Il. W.
Kent, Vancouver, Bl. C.

The convention baving been callcd ta order, the President de-
livered bis address as fallaws:

I'RESIDFNT'S ADDRESS.
CGENlI-.IE.îEN omF lriE Et.ECTRICAL ASSOCIATION : It bas

again becomie mny pleasing duty to.meet you in Convention
asscînbled, and at this aur annuial session ta congratulate you an
the progress wve have made as ani Association and on cte success
vihich bas attcnded aur efforts ta advance the interests ai the
electrical fraterrîity.

It is not necessary for me ta elaborate any platitudes an tire
wonderiul progrcss being made-11i tire utilization ai electricity.
This is evident enough ta inipress even the maost thaugbîless.
The niultîplicity ai electric cars on aur streets, the tele.
phiones mn aur bouses and the electrîc mators mn aur workshops,
aire claquent realties chat im p-es hefci upan aur nutiL-e.
Apart frani the rap.d increasc ai wliat ma>' be tcrrned the stand-
ard uses ai clicctricity, tire nîast notable devclopment appears ta
be in the încreasing use ai alternating currents, especially ai
bigher tension than bas heretofore been considered practical ar
advisable. The use ai these currents for purposes ai light and
power wvill increase wvith the advent ai a practicable motor, aund
tt is passible mn the near future that current for arc and incan
descent lighting and motive powver wvill be distributed froni anc
saurceoaisuppîy. The chief obstacle taoa complete and campre-
hensive distributing systcni is tire difficulty in running these
generatars into the mains in multiple arc, thougli even in that
lino what is now experimientail may becoine in the near friture a
practical method ai aperatian. W'e are looking far furtber
developments an tlîiF lin- as it appears ta be at prescrnt the
most proinising ficX,1 fbr the enterpristng inventor. After the
consideration ai the various papers that wvill bc presented for

discussion tire înast important dut), af tiîis convention lI bc
the cection of officers ta acîntinister tire affairs of tire Associa-
tion for tire conîing ),ear. i wouid iikc tu remnind yau of tire
importance af this duty. 'lli continued success af tire Associa-
lion depends on a judicious choice. On your part you should
ondcavor ta sclcct piragressive, vigilint mcent prompt tn grasp ani
apportunity as it presents itseli ani with ability ta tise it ta tire
best advantagc. On thre part of memibcrs wvho niay bc chosca
ta take part in tire adminititration ai aiffihirs, I avuld urge upon
thcmi ta 1c'cept the lianor attaclied ta an executive funictian sînd
ta o throir best ta vitlain success alang the lines laid clown, but
an ni ccaunt to accpt anr office enless prepared ta give proper
line and attention Io ils nccssary dulies 1 also wisl ta n-
press uipori the menbers ai this Association, if thcy wauld be-
cainte a power for tuseftiir.ess, tire neccssity ai taking haold ai

qetosas îlîcy arise and dicaling with tlîeun on new ani
original lie.It is tire dut), afian arganization ai this calibre
ta leid, flot ta follaw. 1 ai btili lîoping chat o u wviIl take in
lîand aîîd endorse with yaur autliority a standa.rdï ai illutninating
power for arc lamps, anechtlat shaih be recognized, in this
country ai le.ast, as.authoritative and final, and shall bc rcferrcd ta
as thre Canadiai. Electrical Association Standard. If this had
been done atl tire Hamnilton convention Miîen flrst proposed, we
shotild have led the %vorld. ,rh flcpportmnîty still exists, howcver,
as the Chicago Coîîgress filed ta take detinîte action. It still
exists, thougli not ta the exclusive extcnt tchat it miiglit havû dDîîe-
Il will îlot do ta bc s.îtisfied ta faîl in at the tlaio thre proces-
sion andI take a back seat as wc cuId, simiply because the cross
roads % illage ai Plodunk lias hacl a four aifpere system palmed
off an it for 2ooa candcll power. If we aie ta adopt no.ffing but
Ainerîcan ideas, or Chinese ideas, or aiîtedmlovian ideas, we inay
as well cease ta exist antI let other peoiple do aur thinking for us.

It wvill nat bc out ai place, *think, ta refer ta the mast recent
schemecthat lias tire use ai c'!ectricity as an imuportant factor in
its developnîent. I refer ta the "mudtum in: exicaàso," tire
Flurantario ship canal. Iiimention titis becauseoaitlîe unbounded
appartunities itris ta open ip for clectrical operations. The
potwer ta be develope , 1 think it is a million horsc power, %vould
appear ta aller tinlmmited possibilities. 0f course if the flow oi
water down the canal ta prodtice ail this power mnade such a
ctîrrent tchat vessels couîd not sa il tip it tlhar would bce a minor
considcravon. Plerhaps a portion a)Il 1 power could-be turncd
into clectric locomotives and made ta totv the vessels up
against the streani. Il might not be quite salubriaus ta drink
tire 'vater aiter it had been wcell greased by the refuse trami the
many vessels that arcecxpected ta use the canral but tchat also
would be a minor consideration. WVc miglît again suggest the
use ai electricity, in the forîn of a shight addendlum ai jersey
lightning if it %vas iound that too înany microbes wvere disport-
ing îlîemselves (a the suare centimeître. Il is untorcunatec hat
mart details are not fort hconming as ta the nietbad ai coimbining
the variaus uses ai the canal, so that wve shauld iiot bc compelled
ta speculate hov it is ail ta be donc. The nccessity of niuch
electrical transmission might be a,'oided by building the canral
as nearly level as might be, s0 tchat aIl thc faîl would be at this
end whcre the pawver is wanted. Truc tlîcrj wauld be tlîe tri-
fling drawback chat the Iower twcnty miles or so ai the canal
%vould have to be built an trestles, but as probably nothing is
impossible ta thre mind ai the enterpribinè projectar, wc confi -
dently wtait the devclopnîent ai tirc schemec.

Yatî will have before yau a Report ai tire Camnîittc on
Statistics. It is ta be regretted that the returfis aire flot mare
coiplete ' but sufficient bias been gathered ta be ai considerable
interest. It is probable chat %%lieu the difficnt t-onf-ern5. reahize
that this information wvill bc a beneit rallier Iliat an injury Ia
their interests, the rcturns may bc mnade more fuli and compre-
liersive.

z~oeproceeding ivilh the business offihc conv'enhion, I wish
ta express ta yau my ceep sense ai the hanor canferred upan
me by my election as I>residento ni iis Association during the
last twa ternis. If I could express in wvords llov much my abili-
ty ta serve you lias iallen short ai nîy wvill, I would do so, but
you may rest assured that the twa ytars ai niy incumbency wvill
remain as a picasant recallectian ta the end. I hope that my
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1 uccessor in ofi:ce wii final lits paths as picasaniit.atit bis burtien
cquîl> Iigbît.

During cite baif ycar wbicli bas ciapseti sincc the last con-
vention of tic Aslociation heMd in titis city, thc attention of tise
exectitve offsrcrs bas been iargeiy, cng;tge in iii nsaing thc
stcccsstti> preîîaratioîss fur flic present imeeting. At ani cxecu-
uciv inceaIs> bielti unit itc t; ' tb ti d(M y it plate, and linge or tont
ventîwn na., t unsmîlerati, andtii wasU tided chat if asrraîngements
couli bce în.Iffi wîi (lie 1,xdibltsoni îsudorgincs, it woîiui bic cvs
ale chat il iboubi bo bicit duin g cite second weck of flic Indus.
trial E,.sbitisn, andi on flic cxibilion grotintis. 'l'iecCourtes>'
uf dtis i,.Alsi)itaun iiî.sfl.tgritict lî,s inate il possible ho c.trr> (btt
tlic pruitoseti arrangemient.

As cite rcsult of a discussion of cite susbjcct of an eccrical
exhibition tuob li elt siinuiiancously wiîb tbc scssions utf the
convention, il was ticenicci wise chat flic Association sblould not
assîit.,e any resiiun-%tbslîtv in connection thi-eewstit, but 'bat
inanufaicturers sioutti bc invitcd to cxbîbîit on tlietr own account.
*l'lite dt9illy wbicb ltse inanufacturers have mîade in rcsponse to
this invitation as inî>st gratifying Io thc Association and credit-
ale ho tise cxibs)tors.

Aus invitation was extendeti by filo lxecutivc tu Mr. Nakolat
1 esia to tielîver on ctec occasion of tiis convention a popular
lecture on Electricity. It 15 inucb regrettcti that NIr. *1 . sla fclt
unale to accept.

lis response to ctec invitation of cte LNccutiv-e, cte gentlemen
whosc namnes appear on tlic programmsie vcry, kiîtdiy consenteti

to trepart. paper% fnr titis Convention. ln variesty of subteet
and abîli ty of trealtient, il is believedti iese paplers leave uitile
tu lie tesireti, andt cbat teâr autbors wili reccive tihe recognitîion
tvhicli tlîcir valuabie services on bliiait of tlic Association nienit.

Sorte intcresîîng data rcgarding tlice cccrical industries in
Cansada bas becn coilectcd by flic Coinitc on Statisîics ap.poinîcti for tchat purpose at tbic irst Convention, anti îill bc laid
before t le Association at titis mneeting.

Tro cipt. Carter, Mr. WV. A. Grant, mnanager of tce Niagara
Faits Pari, ans] River R<Ua Co , cte Niagara Navigation ( « o
the Niagara Faits Business Mà\en's Association, andtiMr. Diur-
banik, chief engineer of the Cataract Construction Co., tite
tbanks of tlic Association arc due for the plerasant and profitable
outing wlîich is in prospect on riburs(ia.y.
I)îîina litse pasi >eâr the membcrsbiip of the Association las
incre;tse, frOin 109 hO 133.

The folloîving is a statemeint of tbe receipts anti disburse-
cients for the Association year ending 31st May, i893

A'ecettlJr.
Cash oit band. lune ist. Z892 .... ....... .......... $20 25
Calh in btik .. .. Il..............a 199
48 a1clive ,Il(-aîbcîs* fems- .............. 21
14 issoîai- tinemiers ts0
Itsiice of active tees for Wal.A Toacr. J.il. Cirrer. E

Ill \Ieni and t.ce. Sadler....................... z2 c
Cheque frni MIl relepîsoncet ...................... 25 lx

Gi. N. W. Tclcgnipisb Co ............... 25 o

Etiteitiesinnilen o:oetina ,.urmI................oc 24
loron...6 o

Daity papers. etc ................ .......... 70
Face Io uat-e Co a
Fee tai caretalier 00o
<il S. ?t( onkcy.......... 47 oo
Renitof %%ttkei-ilounent a00

ki<ejteng I)woccedings ai convention aM Iiansluit... 20 0
Rcpoîitng proalcaings ai conventions nt ioontu. ... , 30 25
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Since stse first of J allte tarI thene have been recciveti 33 active

ineiibers' Iecs Ana. 13 assoti.i:c illiembers' tees, ;ilakLing the cash
balans-e ilste pie>ent chti~ îÎ fées non due avnd
unpaîid anount to $:43. %Itlbenb %-.lit bave uînitted tr0 pay
their fées for the preserit year arc urgeti to tand i lit ainount to
tlie Treasurer i as rariy a date ns )o'-sibie-

'J'ieeacta-tI Ur tie Cumigiitcc un St.ttstu. %%il. ie.sd b> Mi.
Vti.The rep>ort %tvas stieti ta be incoitpletse ovving to ti.e

fidure of a nuinbci cf cicctric comptanues to resîsonsc 10 tise coli-
nîistîec's meqîi-bt for irifonnaîson. ln u-aew of tbis it waîs deciticel
to ac-de il) lts: coirnitihec's request for an extension of timne in
iit.1i tu tlict. fuidaici Jat.rneeai tu ýquîtîplte thse rpurt,

antin thIe nicantiiie thaï tlie intcamipicte figiures bhoulti not lic
Sinde pulic.

*rie l'rcsident tIson called for anlything under the bead ofgen-
cri business wbith niembers iglit desine tu bnng torwancl.

*I'lenc being no nesponse, he caileti upon 'Mr. F. C. Robertson,
wiso reand the foiiowing paper:

SON4E OF TIIE CAUSES OF INTEl4RUION TO TELEGRAVIIl
CIRCUITS.

"YV P. C. itltKkt"Oèe.A lelcgraptt sysieni, Witt. lis lisnes stretclsing over country In dtifferent
tîicluils. coilicti5ng ciles. îowns nti vittisZt-m. is tu soisie elîCitI nt the
incrcy o atis etenients. w -its lis fisateries, istsrumients anuit a-ares, It is con.

.antIî-subjcsî tu dibtuituncc tuait tairsU3 UltiSes. liii àiit.siat. .t tits

sapac sa Rbief description ofsuic of site commuttrn fvi is of Interruption
t=uil Ifl r oubles *'J whddh arc expemiv on tleggni hciruîhas.

The ioise usuait>' mel with ini tise oprnstion of teirgatisi circuits nre of
tisnee kiitds aund rire kitawn ots Iltise break"I (or open)>. "*the grouitr,- aund

*tisecross. i'he circit as raIdtlbe open wicatits conhlrtuit>' sblroken
anîd the çurient psrsnier front .Jrvuiatiaig. *greunuld **l*bn iltce Is an
abtortaa tectricli Icrinecion beta-cn tise grount nit tise ca,. andi
1crossed" tîien the line Is lis conneetiun w-ith snother line upon a-hlci
icte as a curreni of cectriciiy.
A circuit îîtay tic opener in vartous ways, for instance. by t bretîking of

lthe lisse. braklg of site it:tgnct a-ire asila relaiy outîtîte of bobbin, a tuose
t-uiittcstsun nst a binding post, dispiîs<teitt or plugs lis swiichboa-rd, or b>' a

ke>' baing lccldenia.liy toft openi. A buclk an site lune %vire geiteraiiv oceurs
during vMr outid acauser a-hen site a-ire is conirtcicd b>' tise iow teispens.
ture. eisusing a grettter stuait ansi, andti Is ftrn roundi ail a point a-hene lthe
%ire haut ben kinkoued. ora a :1oins ulitic)in U tiiiikvitg hall Lx-Ln sisrid 30

siagitty as tu cituse the wure lu tac partiat>' sevcreti. Brooks aire fr.quentiy
saîaaa-J lis a La-c faing un tè isse. eh titvismatiy tikes plate diîrins; i violent
%%iInd 1turaît, slîtuiigls soinceiaîes tîtrosigi carelesmones i 1 %oodaiten iii fî-illlig
tr-vs. Sitn sioratus arc ter>' destructive tu tise linses, owing toslite xtiv

wv.gît dite ta lie tee aiherng ta lise a-ire. whlich facqîtest> causes tîtett ta
breask. or lise aliga ient te becconte dis*oriad. loies orrying airge asintten
of a-is havu fracqueit> tacon linotn to bara dosin under ale exiriîurdinary
a-esgii dise ta %ce on the a-la-e. S1n1 siasitis gencrat over il large amris of
country' of suri sevetity as 10 digastige line, aefrtunsately ut uais: mur
reiîce. 'lTh: circuit la sontitities fuunri go be open it ast oilice, nîid istight
lie trnîced ta al broken connecthttg a-ire, braken reiay aire. ioase binnsag
serew. but msoto frt4îuently t0 an open ke>'. or a ptg oui of postos in
swatcitboiarî. The circuhit as samemaîtes roundtl it- open It tise baiisary.
diste tea ar bre.skiag aind aluo»wing is solution so escaspe, a zitic tasîtin> front
ais lianger to tise bossont of tise Jar, or lthe %vire connected tu1 the cuppenr
elenîcal bctacrnng detaltied. i1 litre as a kinul of trouble a-hIci talles aile
(orna of an exinsordina-y nnd variable resisiaite In circuit. a-lis is sortie.
tintes aset tiish on oid lites, the source of a-hici usually se a rusîid joint.
or ajoint on a portion otf tise fine in shicit tltcis no hensile sti 5in. During
dry menier tisese joints mause tise resistance af atc Witt: 10 tac niucis
ancr=busc. but duîîng a min tise joints isecoanie a-ci, inîîroving tiseir cont-

ductii>'.
Groundis on tise aires are of itone ('equent occurrence tisai breaks or

crasuàs. Ail grounti f:suits conlatit tioae or less nesisiance; tîlit lite resist.
nce of a (suit la very sal. thse coitoction of tise lisne wîtis tise cassit eausitd
!herel is cosnparatgely perfect. cartcticaliy dlvtding tise litse nt issu pointmbt ta-o Lituits andi prevntirlg lite current f.ont the lxuttery ai cti estrid
or ti iste front passlng (urtiser tisai tise fault, but w-ien ditc faîtit cantains
considicnble resistance tise connectlin a-is tise caris caised licemby is not
sufficient 10 pres-ent a portion of tise dirent frint citer ittery (roms Pasqlng
tise poit t f asot. tise a-orktvp atargin osf clamrent tieing liant a-Saish tutus ils
Way pasi tise point of (sui 'lie circuit in sodh aseî is nlostlotaily iit r-

rupteri andi signal% ittîy Li -. .changeai beten termnalt offices on tiae
circuit b>' properly adjusling tise iceSiu-iaîg instrumsients. Sodha allit ha
caltail as partial grounsl,- or nitre contnsonly hernîrd an Ile-sape."'

Aitiioîagi '*single** (or simpiex) circuits nial- lie waorked (ai>y %voil with
ao consîerable anti vatrying escape on tise tant ( a ile.duesit tee

instrumîents clin quiek' lie cisanged lty luhe opebator Io coritspond a-ils tilt
variations of tis-- curent). quasdruplex circuits cannul be a-orked suceras-
ful.y under tise sanie conditions i he varying escape caules tise balance af
tlie Instruitents to beconte dusturbeti. producstîg a mutilation of tise signais
on the rcviving instrunments.

Ahlarge percentuge of site nuatier af groundis a-iicis ccut- ore foutid
cithcr oiîthteisses in tise tua-ns titrougs a-tirs tisy pass. or n isi office.
oal>' a satait pr-oportion being foundi on tise lites un site country>. 'lie a-ire
conifg in contact ius a foreigos a-ae. sucs lis a irlepione. colit iscU, orruy
a-Ire, is a tn ficquent source of tise trouble, tisougtî tise circuit la ver>' orteil
grosded i th is witcisboard durang a itunderstori b>' ligitning tusinsg tise
ait)tli atie air-gai) of site lightnlng arrester in passtng over ta grounti.

i'surti.al groundîs. or escapes. amrcotse due to thte aire toucising tise branclies
afi tees. andi au-e mutos- susceptîible during a-et tisai di>' wanier, tise etiect of

thae motusture bit g ta nî.sgnif>, tise escape. lligisway lunes arc mnore subject
ta cav.,tprs of tits kinti tisait tant; locaitd on tise rglit of ay> of a railosat,
owia-g tu tise nuntieaous sitade lier£a whicis tisey ecouttr and ile datilcuit>'
expeiencer in kerping tis trinînîct îotcieir lthe airt.% owaîens of tise
trocs as a t-uic abject ga any- extensive cutting of liibs a-Sida would tend ta
cIi.figur: the aprane of tise trocs, consequcntly ta niaintain ia clearnance
tuebrancit usue la e frequenîly pruncti. Ifitils opecration a-e neiRecieti
fan a long timie tise cieet a-ouid be nttsnlfestcd by thte insulation of ise lUne
detcrioruting. It cases a-ha-e trisilnîing cannai bit donc. un orden ha cîcaîr
tise line ai isecoattes necessAt>' cithr ta replace the paltes b>' Lagiter oncs, so
tisat tite usins a-l pass tîbave tise laps as tise tics. or ta hlavert te lite b>'
aettirtg tise pales out.

Crosses are nat of suris croquent occurrence as groundts. andi ira many
css occlîr ilraugis salie m-tteni dcteet in thte condition of lthelines

%Viies beomme crused usually uurg dte prev ilence or a a-mu stonai. thitis
causes ticît ta sWiîy . ni long sîrelcises. especiai>' w bore tise wises isappers
tae cslatk ste>' miot -tsily cross. Frcqucntly ci-osses occur la cooscquence
af a pin or tic Wire brcaiiîg ai aun angle in tise lisse, an insuttior warking
toose and mtsing, an a pin beang pulIcd ort ut cross-ana i ast dei) catit,
aitautang lise a-tae ta tirpart frosa is pauisîlct i oaun tllaisue go tise ailier
a-ires. saases catuiev b>' a pîcce ut bitail a-ae or otiser nietalis:oabject
lseîng titrouin amongst tise ita-ca ottn oceitr. anîd un secorînt of is abscunty
..- c cross as astis iititly fotntil by tise litensai. I knoa- of severaliun.
staim es -ic -ires sacre founti tu bc piarposeiy connected Wtha u picot ai
lite a-re tet-îdentiy taie persans bc-ot an atasstef). in aileS a nanner titsi lie
slle aare outat not tic scen hin tise gasuils.. Evarntal on' art ci, Clse. a
galvanonitter test a-as ade andthlie cros appnoxinî.îtely tocaird . tiselisne-
osait seat -ut ta tise supeosrd locasi>ty o.ste trouble uni obligeti ta clitîih a
aun%!Kr of palos blefore linrttng i

Wheit tise nature of an tniensptioit îs Suris tit lite trouble doms nai te-
main on tuie wîre coitlantiy. but contes an anrd dsippears igait nt inters-ais.
i as assied a swi ng. anci a-ien tlinterlvais are long aitt tise Irngii of
lante Ilte tr-ouble romains as shourt. tise uternsptsn. thougis of nul su muth
cousiseuence as regards inipevfing tise voi king cf ili ite. ta more dificult
and slow ho lomtle titan if tise interrtuption acem constant.

'aViscn ta-a or more a-ares are crossed anc aftient oua bce clt-areti Ity opeun-
ing tise altrrs aI sations on eith stie aftie cr-oss. la case a tbrosîg andI
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sa ira> wire aire crosse it tis custosaaý,ry ta elear dtis tismugîs %%Ire by apenlng
tise Wray' wlre at lte statlins betiteeti misici dtis cross oceurs la suds a ai.
nef ttisaitii statiens tay> havre. comunaiaioet% r tise ut>' tli thiiete .
spective terminais andi Interisiediate cilices. Suds an arrangemenct is
aceontplishiscin la e lciicwlng aisanner:- Suppose tra %vires. nuniber i andi
2. runnsng Weil fromt termsinal sttion A ta termial station D). lire crosiesi
Iselwreis ta> stations Il nit C. ai wiscish I l cst sands C Wesît or Isle cross.
It la reqîsiresi te clear No. 2 (tise iiraugi %vire) anal gîcusîsî No. tI (dise ira
wire), so tiat Il cao %Yark %its A nnC wtls1)> respective. Il opes ste
irat enofa No s %ire attse %witeibard sansi grottss Isle el endi witis
instrumnent on circuit ost ot tise grosîtut. L. openis thse east eand ui INCo tL mî

Isiist %ltchistaid andi grotinis tise xtt t'a ith tisisitaucs ai circusit test
ai tise grouissi tisus tisait part ai No. t bCtîsCets IstAtions Il aîsd C ivili Uc
-de.tsi." catisltg ia Iiterfetence titis tise aoriing ai No. il. At dtis sanie

tinte tise circuit la Isle potion% ai No. x bettieca A lisait Il suisi betueci C
undi D. til Uc cieses by iîaiss ai tise grotîns contnections.

L.tgitsiag cauirsiag ste wires siursîsg a ttisunssestrni lias a strong ienîteacy
touÎle tfitasuge te thit istsrumtîents, andi aec sî net lt tbc presence at that

vslîable nrssuugeiiicat cild dtise liglititng surrestere" <utii form-t ais
asijîssie ta msoderrn cut.ouls ands stvitcli.boirtisl. antanay rel.tys itossis bc

busrnesi eut. Mteore tise ltgistntng turrester vats lnts'ntcd tise custasin ias ta
dut cuit tise fastasîssents dmtrlag n îiiunstrstorisi. bsît nets ai is consideeu
quise sale Lu lt-ave tise instrumsents ciii ta, regairdicîs ai iîestorm,. %%tcre, thse

swltcli.lsoaird la provided %vtil titis îsrotcitis, anal i mirel>' iapîsens mhi a
rel.iy ln fusi te tic itansaxes b' iigistoing. isec tendency ai ightnlssg te
do datîsage is net confuaied ta ste instrumaents alorte. pales on mise lise latise

esuuty sing sîsatteresi andi erossutrins spîsateresi. la tis cottacci an it
nias>'y Ucprajsos ta rcmnark tisat tise uitont i afmeoternartne Isudics te pro-
vid tiose isoles nt inter.albs aiong stsr finte asil grtunuf tvirs issu> lie resantit

as, comistendable. tise asrrantgemsent sippears ta gîve goosi rrsitî mn tise
capacit>' ofliiglttniag-rod protectioni ta tise pales.

Office msain wires. especcall if iutsuistcd wtth laaraffinesi cattan eotering.
wbere ahioweit te rest la conacst its a Rais pipe or grotiasiesi abject, aire

hiaUte ta Uconse graundeui b>' ligiîsg penetratinu tise insulation aînd car.
boniziag it la lis pati, praducfag a canifucting niesltunt nsi creallng a Ker.
ataneal cannestion betireen tise alslant mireainsi grandei abject.

Duriag tise brilllant dispiayof ltsnitincssîreantisexhismtcd fa tise licaveis
aceasienall>. nsi knows mas tise Autirr Iloresis. the telegrapli circuits
îlsrougltout isie continettire nmort or les ollectesi by cansh etrrents. twinich

beccome se severe nt tînies as ta eattrely ttsterrupt cotmmunicaticn. 'Iliese
e.srtis eurs-nts constantiy vary botin ta nsity asit polatrity. staktng at titi.
possible tc keep ale instrunments adjutîed ast circuits isauîngasn enitl retura.
Itma>' bc of tatereat te mnin tbat sortie ituis wrsre maude b>' Mr. tVilinsi
Fsnn. ai lise WVes.tern Union 'Telegrapi Comtpany. an a Na. (i gauge Iron
wire 213 asiles long, extending Irons New rkn ta 13outas. durinig tise tssag.

acee! stit ai Juiy s6tis, 1892, iiicis sisoied abtia tise tîbacrnaa crrent ta
the tire ieachei 'ie %îreagil i 3 io ittiasuperes. andi thse muaitnruni iflt
cne of pasteattiai ci t cart i mîtc% Nei'ork asd t10s10n us 492a voitS-sîci
a isigi voltaîge hiadt nol been aisservesi dunng any prevîcus iems. A wr

an bc %sarkesi suring a asagnetic stermi by dssconnectsng tise grouas iu
t-cn and sî tubstitutitsg a turc reluira instesusi absus fornsing a metaille cir.

cuit. 1 bcg hersa la sititc tisai a quadru;ic circuit ar. ngct tuitis a metaltec
relura was successîul v takesi by tule Catiadian Pacslle I'elegrapis Company
beiteen Tarante an.d Montrent durîng tise asagnetie starms ai last yeCar.

Tise foregaiag attentions assîy a strait portien of tise trotubles le whiicit
telegrapis circuits are subjeet; te ensinirrale ail] %til ccupy ritucls 5itace
and lime.

la conclusion 1 beg ta mention a lew conditions whici, whien camptiesi
wlîh, baie a tendene>' ta preveai trottble le a great exteal. Tiselinessaulsi
bc canstructesi in a suibstanlia arnner. oniy first.class asateriai being ttîsf.l
Iles siscud Uc suictentiy stouît la proportion ta tiscir lisigist. set cii tan

&rouasi. pl.iScd close cacugi together te reader thse spans nlot toc long, se
as ta tieli support the tires anr ta prtent tisent front crcsssng. At corns
tise stretelsers sîsouisi Uc mueS therter. lise pales Wel bracesi or glyssi.
dotuble cross-a.rniesi nnd straiglit graineet pinss usesi. Tise wîees sisonis Uc
stretcised i gbt andi tise joints soidered. At crosîngs of otiser lines i is a Unt
ta go aboie- tisens. bîst if isis cannaI bc ccat'enlentiy donc, tise avires ia pass-
ing underneait sieulsi baie a goosi clearince ands bc pratectesi by FtLaai

ires ta preveat atiser %vires Irons fiiag on tsesa. At a low point on tise
Une ubere tisere is an upwntes strain tise pins sisoulsi bc nailesi ia. anal loops
or bocks secttres ta cross arm ever caci mire se as ta catch it in catse il
sisculd taise Ibrosîgis -in insulator crning aoff pin or a tie.iie brteuking.

Ail lintbs of grecs lisible ta came in contacet titS tise mires sitouisi li re-
stsotes. Speciai attentonu sisouif Uc git*rn te thse wuires la cities srai tairas
te guard againsi crosses tits electre ligit or milma>' circuits. Office cul-
cuti anpi switclxibatitls sheuisi Uc providtsi witis iZhsnttg arreters. andi tise

mires miscre tise> enter termsial ciices lie stippiies itîth atnatitmlre e
apencs's te acin la ca cross wuth un electrie or trolley wm occues For
inside wimnag ut is preleraisia te use iitrproof insulates ire, but if
paraffinesi catton caucresi mire Uc used, il sisauls net Uc laid la grccued
boards. bat securesi b> clias andi places! wiscre sî %%ît Uc frce Irem nseist-
tire. ansi wtier tise inssulasesi cvring canriot became itbrafiles. Tise bat-
teries siboulai Uc: piacesi la a dry place easy ai accessi fer frequent examsina.
lion. l3indiag scretis sheulsi Uc examinsil occasicsaliy ta sec tiat thcy do
not work leose. A vigilant ans industrlous linemisin t-it prevcat tise accue-
rente cf mucS trouble by frequent ansi cardail exanlination of tise unes in
bis charge. tnaldng: repaies prompl> tuhîc re<huired nsi Ieepîag the lines
genemuIly la suris shape misat tise apparent liaisIiity cf tiseir beeamiag inter-
ruptesi as reduced îp tise minimum.

DISCUSSION.
MIr. A. B3. Srnitb exprcssed bis satisfaction îvith the paper,

but tise tviter basi ot touclesi upon saine oi îhe interruptions
ta îvhicb telegraph tines are subject, sucis .as tbose occasiened
by elcîric tiglît andi trolley wires. He coulai flot help thiinkinq
while bcaring îhe paper rend, ofthe old days beforc thesa sources
ai interruption exmîted, amnd bow inuch casier it made tlingb.
Marly tt-ould ha surprised te learn tisai thIe largr offices duriag
lightning stornis the instruments were not cnt off, notîvithsînnd-
ing tviil -.vas very au rare îlsing for them ta hase an in'strument.
Ha beartily cancurresi in INm. Robertson's rcmarks regardiog
pamafflaed tvire, be %vas lhmssaf cf opinion tbat il shoulsi ha ab-

solutehy probibitesi.
IMf Nicholts saisi tha tbanks cf thsa meeting tiare duc the

hast speaker for bis efforts to set tIse bail molling by discussing
tisa papar, and tbought Mr. Smith might go farthar by giving
sanie data tvith regard ta mIni tins a ncw adaptation oi elec-
tricity in ibis country. Ha anderstood that tle G. N. W. Tele-
graph Company lad discamded batteries in ils Tomonto office,
and was noî rusnning the talegrapb instruments by mens ai
motor genserators. TIe problem bail bec;îi j most interesting

one îlîeoreticailly, andihe fcit sure if Mir. Stnithlind flot tinie
siov or if the sublcî %vas tau intrîcate ta bc disposei o aiu n fait
%vords,. lie %vould favor tha Associntioti nt soute future titue by

Fpreparing n palier an tuie subject, whichlieh feit sure 'mouId bc
iteard iîh grent plensure.

Mà\r Sinit h snid liat soute rcnrks ai his an it iintor gcner.
tor, tilticli tins now re.illyý beconting n 01( subject, woulcl be

round In the report of the last convention.
Mie I'rcsicicnt suggestcdl that M r. Stiiitît maiglit inmte thea

iinemibet5 of the Assu.iation t1 mnspcL the SYstensi ssuwv m'5cid
,Nr. Simitlt cxpresscd lits entire wl lisngiiss tai do so ;it any

timie conivcnieîtt.
INr. Nicliolls inquired lian, otany thousand battcries ucre dis-

placcd by Stc lto sniail mnuor ;n use.
'Ni. Slîwitl teepbeid tiat tlity bai l acca lusîug -. bout 2c e lls

but that wvag vcry simaili. lus Imunl tlicy had sontclhng lîke
1500,. celis, anti lie would undertake ta do tiîir wnork with the.
saine plant in lise liere.

NIr. L. B l Mcli'arl.nne. refcrring ta tîsat part tefi tue p.îpcî in
ithicli %vas nientioned Ste wuorking of a quadruplc (irmeiit.,rr.iing-
cd wihla nceallic ratuiri, said lie thouglit thlaItn tv1uIle ftrst
trnie il had been successiully accornplislîcd iii Canada. il lic
rnenbered corrcîly, it hld becn (louie flot oiiy bewe%-en
TVoronito ntdiolnireal, but b)ettwcen ~iîte~ and Molntrc.1i.
This tins sorncthing quite nesi in telegraphy. aînd lie iliuuelit
ntuch credit %is duc t<î the C.Pl.R. pecople. I'Te interrtion
caiised by the rnagnctkc tin s so grent that tîazy tarc ut%-
aible tin wnrk thiiel ordinai y lines, aind they bemît a tait nortx oi
Lake Superior ta rnikc tests, andi succeedin work 1 Sg the
systcirn. This afl'ordcd thein grent relief, and eîsabled ilient ta
wvork their lines %%,len tliey couid unot have donc so tîndcr Site
ardinary conditions. It wvas also stated in the palier liant a wire
could bc worked during a miagnetic storni by disronncîîng the
grotind nt each end andi substituting a ivire returîsi. It h ad
aiwavs been hlîed that tisat tas possible, but lia brlsevedti hat mnt
Stea Iast storni i 'vas fouind ineffectual, and theralore sanie
other inietîtoci woîîlc have tri be found. Ile lsad itcli pleastire
in nioî'ing a vota o>f thanks ta M r. Robertson for tce very valu-
able paocr hit lad contributedl.

MNlr. ll.ck ina scconding the vote, saiti very rnnny of i te inter-
ruptions sî>oken of %vere dite ta causes of cotnparaîively, recet
ormgin. 'rlere liad been a tssue tîhen sucb a îîîing as swiîch-
boards aad iigltîning arresters ivere rare.

*rite vote ai thanks lsaving been carriecl, tha President iro-
duced Nit. A. C. NiIt.Ctlini, oi l'eterboro', %vlburmail the fullusi-
ing papier TRIFNAFtW[k1q

av A. C. 3t'CALLVMI, M. J
Turbines %isca corrcciiy designs'it anal constceteiare by fair tise inst

clficient maotois for tise tililibition af water pawcr. anti an nceount ai tiîcir
cansparativcly small zize. moderati or isigis spesi regulanty af motion snta
the stigii anicunt of gearing .cquited, art supertar in evety respect tu the
ordina>' watcr wiseels af ite aversisl. bareast. &c.. class.

'l'lie tuirbitne water aiseci iras the invention ai F«otlracyron. ai France. ia
1827. alis tin.s Introdmtccid stolis continent saoie tane taier by.Nir. Ellwood
Morris. aîn enginter cf llcnnsylvtini.î. Sittre tisat titre iluier bave sippearect
hsclcre the public nuancious v.-ricties <firbint-3. tactin îtenter clamtsing for
hais iet mmprovrtactts cicr that ofitais preecessors.

Tliere rire many types ai turinmes, guet. i, ait andi indlffreat. so tisat in
dtis choire cate ire bhoulsi net bc guidesi solely isy catsagutes rcpreseattns!
one ptrîlcutar design. àlitsy turbines g te fair or goosi *-essitils len work.
ing undcr tise fuii stipi> of water. l>ut the ainjorityrare acar>' uicfrs% wica
aorking nt part gale. nt say tidoir ball gale. hentce an stieanis subrt ta
fluctuations it becoases a matter oi priasary itmportasnce ta sclect a nîialr
lisat wili gmvc a high cfficiency flot ssnly at f'ull gate apening, but aise nt tit
stages ai gala oping.

A litbsat witer whrr.i consus ssta of a. riag ta tihicii arc titnelied
curved inestss or tiuckcts. arrinzeui unilortnl>' rouind tihe circîsnoîcrence.

rev1ung anan shaft ta wisict is iscyed the hib or boss oI t rtng. Tiss im
jnicis by a case ia which arc placet] tise chiites or guides. and My nie.nsof which a wniiiig motion is tisxrimed te the tiater, cicr this case is p zcd

thc dome, orcovcring ofci tseacel tihicîs. togetiser with the %hors suctian or
draft tube iii wissci is ta bc founi tise Ste palion winich tile wisei or routier
as carriesi. gc ta mat! ttp îsc %îhicci. AIl turbines aire aride slacre or lmt
after ibis lasçhion. anîl yet lucre are hundresin tainsch the udifférence is oniy
slight. andi ici thse percentage cf usefiti effect i!leriaMi by %hein, wisen
under test, bais sisoti iom %o ta go lier cent. oi useful cfl'ect. ani front tise
tact thit mcost strerams inla, country are stitject ta fluîctuations in aile
volume or water, St £5 nccessary] tIsatin plactng taine auseels from tibics
we derive aur amotive powier. tisat tic place a turbine caipable ofi oevecoping su
isigi perceatage cf tîscful cll'ect misetiser worktng tnt part or (tit gaie.

Âit turbines te lar as tise bokiaviosir cf tihe mater ta tisent is coacernesi.
beicag ta ane cf twa syste-ms ist. That in musicis ane îîarks wits ail its
parts entirel>' drowaed or fuli. 2nsi. Tia ia thics fret deviaticîs ai the
water. andi the adnssion oflair te tise bucets is reqitirei for tise proper
wcrking ai tise mseel.

Tisese si-items or clatsses ire knoac.'n.ong turine maat theel iuilders
is recao whîeeli, in tise fumiaer. andi initsse .n the l.sîîcr. la reaction
turbines it is reqtiired th..t tisere IK à sontianuuus Ikat uf %I.ttcr tu tise
buckets ai tise misel . andi tise> an bc sssccessflly uieed with a draft or
suction tube. whîlch in isay cases, avereonses obstacles te tihe succesiful
workiag of tihe miseel.

lIs ths - case of impulse turbines tise buckets aire aîîly parsmlly occuper! by
thfa sîvater paissing tbraugli tiîem . tb iseamusisiert baà fae àtt,.i.es toatise
remslining spnce. s0 tisat aise feed to the ivite always taies place under

amcspberic pressur. t'su-.tly bath xeacs.ion ait impulse tuibints. -. %e
provideci witis guides or chutes. frani betwrean wli!cli tise water enters tise
tuckets oi tisc wbeel. andi b>' tnans cf winchs tise vatrr at causeis ta enter ta
the destresi direction.

Ail modern turbine witer -Aises.arc construicd .itcie anc oi tbree types,
oraof stime combintica of these types. They are sst. Ise autirard flowi
miseels. 2nsi. lava-.rd flow, er centre discirge %%aets. 3rd. PArailel Jiot

wmels.
Ia tise autiard flowr misel of wlisch Fnrrcron s reacian wheel ts tise

c.îrEest type. thtse. i.sci s 1%tuv . t sialy tisrstglî a J,i 1ir ui tg.ndstt Etsit la
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divertcl Imoma lis courus Ini no» c>ulwss direction bv nitant of lisait guides ce
fronti tise &xi$ cf mnotion: the fortin cf tiee guides gAves tise 'ater Al Stirling
molletm upon enierlug lise 'vîeel.

intfime insetind flow tise 'vater flots firaI in tise directAon cf tise axsis, viu*li
ly dowtinserd, andi 1,4 tisen di"ersei b>' fixei guitie blates Insearsil> or lowanis
tise axs sof imotion, tise lixed guide SlAdsis glvng tise traterailwicling =ioni
as I coters tAhe %beel

In tise pgiAt lo 1w type tise 'vater moires parail t fl ice axis cf mot.ion
iiuifcre eud pfier tî prisses thrcsgh lise whisel, the fixtri Kuftie bslattes Again
Aipatting A *viî,fng miotu t tis raer.
Thse types cf vulieels arm trat titusttnted; An lisefinIt cic. usat cf outwarvl

flair alteels. tise pourticym'ofr whemie ubcS taken. tisere have been min>'
nitxiitcution% madte upion tisAs whîeri, but tisey are *Il cf tise saiie. and tise
a sise princip)le ai) lies te Dil MThî type finrs is Sgtrisfeld limAn Flrance
'viere AIoriginaîrtd i A s t useit wilh a draft luise.

SI flie secondi case, tsbaI of Anviard flow or centre eliscisaqre whieals, tise
Rn"e." tise -'rsnli.. -Centre Vent ' whieci andhti s-Au titi type of

wbieei tlic gides or chutes Sive sinsp> cisaisger! pulaces wvih tisai cf lise
wisei, tise formnert Sing planai cutilde or concenii te lise latter. Fioni

titis type of wlSec has devetlopot tisit efthlie ccîudsmuect or mmxcii tlow
turtbines. An wiels lise ls'vlouhlv tidiii systents tire censbluede. It Es easy te
sec hae isAs lias îaisrn place. for Sy a continuation cf tise guides hnt, tisai
port cf lise whieef wier. Aise 'vitter asuîmes ài veriîcal direction, tise
rad im loas cisauget te tisai cf an axial Slow wite tise w.îter A An tise
Sucets, InsirlAî cf atter It ieu ici tiem,tnd le soitibis type or cctssbinatioui
lut tise le.dlg Ansctin àvht-pis Re bisilt. and ti cf vici class minythsng

J ia>' ay viii omoîti>' le dire-cieil
In tise lisiru case, liai of pâtralici flow turines, ibis type lA genciailly

Allsustrated b>' tsai cf tse *,)cuvti," se îiamect alter tise engineer bis firnit
Aniraduved t heni; thy ame more exiensively Rdcplcd An Ietrope titan an>'
aller' type of fraction 'viseel.
l'ie adoption cf tise consincil or nuisai flowv turbine, b>' Amenu'cs

eilnceus 'vouu appemie ta Se causait b> tise large volunmes or 'vater ai iseir
dispselt. Ecosossy cf 'valet 'vas second ta lisat of finit coit o! tise Aicei.
es d icethieir prtincipal tei boas Iseen te cons;ruct a turbine of thse arnaiteat
possible utianselr. and yet deveiop lise Igrgei Amount cf horse powier for
tise uinessot of 'vaier consurrid Hase far tAie> have sscaeded An Ibis ta
simoun lu> tise eticlency courie suable, exiubiiel. Imipulîse turbines s&«m ta
bave liren isicunteit iy Amercann ogneera asuc s is speuisapi due totlie
taîct isit rei.ction uticishen ruorsing Ast tiseir besi possible speet anti

tiugni fle fulit volume of wter for wviicis tise>' %cre tiesîgueit dcvelop a
betls'r perrentage of usefusi cilel lrn Iis S' lise impulse type of wiei.
FLacS cf thhse clamses of 'visets have tir usefui spiemes, andi tu point eut

'vbicm I uni afmld 'oult taiser up tee mueS cf vour vittuabie lime.
One cf tise inipetant (citures of il turbine welter whisel Ai tise curies or

<crins of tise Suciset. uni n lise construction o et ivsesmi ust Se confés'd
tisai tie Amnenican nventors tiSs cnnon bcii Se*tci tisit of tise "ec ut >'"
iciSait wie tse curies of eheSis coustrcte i n leurope hmave been msaui>'l

perfectet isy oqrftml sIt>' and niatisemAtlcal reasoning. use resct of thics
la. th i lise guides ant ititets are cf tise test shape An tise type cf 'viscls
lise> Isîîtid thre.

In tise =%ei of an Amnerican cugincer, siseutt lie hook ta the works cf
Rankin. Welîbacis. firesse nditlers. for su gilestions tia 'votilit belp blnm
An lise cnstruction utn mictibci swofsîid Aook AIn vain. In the construcion of
turbins, vherlse Imciet ssaspels issus deleustet entirel>' upc» tise wiiisanti
notions cf the inventer lie mulses bis whiecI Afts bis Idea, fin l Atlestedt
agiîntt sonseolit imer changes are periàsap made firstiun ouapart ass i ten mn
mnother, uni ta on cul tt ise %%iicl a Srought te mi stage cf oerfection satis.
fiscioj, se tise esigineer or invenior. Front resulis thisa ave Sen oblinetct
freint uecetîcofait shapca of bsehets. tisai sisapeiEn %hics tise buciset.t ils

reesing isskweard In a directio ai amot rigs tangle l tohtisi ftie uciset's
ppe fOo. huis givn tis Ib ai inultz, ant w Ihs whîh thse deubi" buchet

devicac do net miltaun lise sunie proficlcncy. In a vertical st.ction of. Suekct
of isis kinit. tise lino ut tise btukiet facn tisetes or tenosei tise revcivissg
site would Se somesihat parabohie in ape tie Sucedl wculii Se sa plaMc
upoti tise Isuis or cente cf ltse 'vh- as to bce auniosi tangent te ibat body'.
Tise discucaging point olhebucle*et tiwer part. sint Ini tiscs tise rMatonu
cf tise valta niain>' ties place. As se madle tisa lise 'valer m dmseiargAug

trcasn tise buciret <ikie deliverei Ain greitest volunme front tise ouer rail cf
tise 'vieci. ~iThe bacis cf tise Su:I'.t ai ls toit part requires tise pliclng of
ts'ba Ai teu'med A - Ys , tiDs prevm'uts an>' 'ate tfrein Seingr lod>;ed tisane
anti carrtcri round S>' tise wvieel. wSich recuit be simp>' luad ctrruei for no
purpose atiosgi sîsci nsught not Se mueS. Tie AIdea of forasIng tise biteket

'vus a downward curve- As tisai tise friction of tise 'vîtes passiog dotinîard
agçals tise Iuchets %s heiptul. ligetliet wsti tisai samtsi tise carte upon
'visici tise imuciets are placeti, un tasung thse îveit off thse ssrp upon wvih
lie whee ai Asarred. 'vhSeei contrmsctcd aler ibis fasiit aie moi troubleti

mlmeS 'vmtl sieps tisai bsrn eut, A source cf greal snnuyance te tise user of
sucis wiseels as isis ocues An lucktuas in wviicis tise ipper pari presents a
v'erticali plaineI hamt ci tise inflaiv, have offert praveri ta bc Dljunfotts ta tise
'visee. bre.isp cf tise fiel tisat tise friction cftise wales' nets upos tise Succet
in a contra diructions ta fuasi joa Sudccl 'visre tise top Wai Is curved An a
direction to tise moiont of tise water.

Wlserls 'viii icess esinstructtil upon thse former fines have made tise
Seat tests cf ais> Asmmit imatie 's'e have tise ".Vqlor.~"llrîls"&
whiicis havt develosici An sires of whisels cf frou z5* ta 48 disameter.
frain 8 to S.9 per' cent. cf uscful efféci, anti 'vien il As contidcei ti min>'
urbeets de ne: tevahnp mort tissu 6o pet cent. of tisai of lise power due tise

boead under tuicih tise>' tork, wbeels ofîhis Suihti mius: flot Lavas' wtti "vter
vehccl iss *his do net consiter tie finit ceai tise essenilal fettura An
'vieris.

Turbine buchets bave bern and aire mîadte ci sc Iron, steet plaie. cf
brasu anti cf ronuc but expericoce bâis acsis tisat wbcls mn wviics tise>
are cf one lsogcnroîss catlng ar e te st tisI haie yet iscen producif
Whbcals in fi he iSc keuctras loccieuss wvîh tise Iaud are cuide scpusruely

fronm lise cane or tui antier cf oti orie-rouagbt irant. am decidedti> tise 'ort
ind. %lscdcj bui iis w.,> vitrl have tise huckets shear off, 'vie=ts. An

tise xhiseds cf oue catinug. ibis rever taises place, providlng tise isiecli s
prnpey propemceti.

Cam. iloulet Se taisen An purchsasmc a wlsise te set tia use discharging
orifices of tise huctis are ail cfone arm; wieis Ant 'viic ilsee cîirificea are
ot cf a ut(ftttm arium proituce eees oct, ai ait te bc desiret then Ammai.

ingt moiote ic dynamto. rrî'gslarity of specd. and net Seing astly con.
trieti là a geve tsar. ame poits te bc coasifdered b y tise purciaer.

Tise dusibutioo cf tise watts' ai tebl i stise direction and velocit>' cf flow
musi l taisen Auto accoit. aod tiss cai Me te auotiser Important partimn
lise cott~i on' cf surfa, ne wistehs, n2tielly. tise methods cf regulito
reactien turis.a Tsert: are virirs meihotis ortoing se: Ive bave wis21
pittcediAn scroit casés. An mihicis tise waieu' As appled ta tisa whieet Ilrongis e
sAngle loni chute mu-hisi exicotis An a continusat oarrowng radius arourut tisa

wieel, Ssch construisains are subjac te strits defcels Owing ta tie
remnes of tise mAppications of tise vaiet tise step A almosi ltt ai case' wauti
to ost aide. ibis tefect 'ta catiset b>' thse pressurc cf seates' beiog gie4stsi at

tho first Point of Mclgt andsi rowing leu s Ilt pluses around the wiseei.
Whcels wliim cases of thit style genermi ly liane aijstable stepas to permîit of
tiliir bain# centtd. A femmue wich, is not necesary tr whects in whics tise

wAier is applmed Ait &Saiol is in equi tolume. l'ie meuisod of rcgulAtlng
tie Nticir ai part gala lis !tauy. sinsllar to, tisat or tistttUng et tAn collineRS.

By itns of ai farge gaite thse itater As admitied or shui ofi (rom flic wheel.. la gate Weng pisced à% the ouler end osf chute or crise. lime waler wisen Ad.
nîîtet i part gai. inM tty upon paitng thse gaie in titis st le of rt,uUiler. has a grme.i atio and isreaking up of ibu "eut, anu in alssecl

tise diminsutions of prostate Aind vrIMsy ta iuci grenier chnn wossld ocur
tomn Il correspondsfng leu of IîAd, and pcipip tiseir only redeentobie
filature I their tint colt. Anoilîci rimthoct of regulamon la lsy mican cf
rahat la known it l-tlp Or hlrsgcd gales. wlich, consiils In mttaching the
guide ruincs t0 pivots, se tisai by cisngAig their inclinaion wsis respect ta
tise -vlemi. lise I.re ofthé guide imisapes crin bc vmsrmed ai wili.

One of tic oI$ections tô gaies of thii kint a, thai In ail positions of the
guides but one,. tiic wsiter efers tise wiseel wmth impasct, tihe mesuit of aisic
causes at corresponding lIos or energy.

In the construction of thii t je tismny ports sim reuiret: tise tentlency la
to weair and becomo Ieky Thie tats end olfie devices uset tu upcraîe the
gate. wsssetirns bendi andi rcar uti tley fait ta open tise gale but p.srtimîily.

*I«he Letii. tise Sticcsi, fic Argtel, of li'rmlcnce. 1R.I., ec.., iiusirsîla tis
stylt of Rale.

Sanie wiseeis am reguiated by metos afra crlinder Pte, ai round hoop or
band,.11k. ltse rAen of a puiley. hIicli is ralucd or iowescd elier otside or
Anside of the slationnry chaites thai direct lise wuulrr on tu the whcei wimcn
lise gaie là outi of lise wAy Thse smdranisges of suteil gaie are sinipliity,
sîrerîph. ditmmIA1iy asnd tigisnes %%-lien closeti, Defecîs ire- found in tiseni
Io qumite an extenl.

Tmey are jearns te) gover. hà%-ç ta bc counlcr.b.îlauced by nîrans of
weigiîs. and ususiiiy rinquire biglt teckissg ovcr the ulseel case îo cuver tise
gate wben t: lA raiset. middiing ta thé cusi of tise wiseil. Trie sînlionry cluts
cf ibis etitai of wisce sare casA>' ci ~cd b>' msenas of îvceds. sticks. lenvcs.
&e., wicit becomo wedgeci Imita tis narto*est part of tise wiserc. lise

guides not beAi novestbie. tbis rubbisis cano ni' Se sicen vit by band, ai
se7y disagrecaý sallek.

Ti t peof whecigives very goca ices lge as fra:.,>l;t >sii 0pr gaite.
The licrcles andIl isdn "are rsAir types of tiq kind of gale. rbis

style cf gaie is net isowcvcr. suitabie tct ibis country. L...îada. Esîteci;t ii>mn
ils. wInter liereare our streis auteftt to acso mcce. an<i tisese wheels
heiseen tise siationary gutide gel pickt(I se'îJ witis Aicior ece.nand requit e
tise applniioo of nsctlsr force and crow*buîIrs t0 mafia a cicssrance, n task
nocta b0 eniresittd on mi outil winit:rs dély.

Tise lasi style cf gaie i %hall mention As iisi of tise Register gale whicis
conàssa ot ai ring or cyiindcr. fsit coisenie bctween mhe slainary
guides aind tise wici. andi costnnng mi srels oi openlogs cofrcsponding t0

tb.'s of tise orifices of tise guide pasiages, andi by turning tise regulator
cylintier tise guide passages cin bc covercd. Tis style of gale rotmins ail
"sftis gocit points of tise chier styles ti gals. and As foumndtla bave fcwer
defcýcts tisan tise ailiers. E fmas tise leasýt isutmber of prts. is cf great
strcoglis, A alwaysa st mgit Pute. As Dot casily CIOgged. for tise moivement of
tise register will usuail>' refuase amy obstîsicpsat siwli paus tbrougs a
proper>' consatrucleti rackr. Uaies et tis style gAve perfect admission of lise
'valer ta tise bsmctcmis at full gaie. andi muItijn ma gocd tessht nt part
Rate.

Vhseels wiis gates of ibis type bave tew tender parts. anti pruictical.
iy ncthing ta %%,ear ant ir orasity govsrssru. orsi busbjirt te lie clsolcd by
rinchor Ace sud sire probably lime tsesrest te utnilecfton of any type cf wvieci
buili. Ilis often argue! AM, înst tis type of %visec gaie tisai ise> do nol
Rive tise sanie percenlage of uscful, eflec: as sornie cf ûsose buiiî 'vus ily.trop
ansd cylindrr gie. You weill notice by tise efliciency curves of the dmfres'et
types of 'vissais wviai the' mire dolng. They are cisaractcrizcd by
fcwncss cf ports. simpiicity, o( construcions. undt above sUt1sare ne: en.ssty
cioggeul, and can be cioseiy reulaîcti. ltus gaie tends te close isef
by tise action cf tise watcr. tihics es a desilne icature ýwisrre claie regu.
lation si tiensnded. a% mn elecincal work, ant ie case of t noor even Af
3 ot 4 per cemt. es wantlng in efficiency, nt prirt gaie, tisey Wilt mils recoin.
men th iemscteb ea cSf 'valet poster An tbis country' as the Sest type: or
'virer sêlseel of any built for ail round woetk. WVhces of titis type are liti

iiusiraîed b y the "Victe)r." thse -o, tise* Flenniken. aind oliers
I bave esidenvereta îo res.nt ta tise niembers proscrns an imnpitrtial skcetch

of tise Ameuican type cf turbine whrmel. Saniecofissy remarks osa y be open tc
crstscmsm; lise> are eusîrly founticit, hotiever. upon praciical * pcricnce
amnsut 'vater wtiels. nit s one fr.ds tiigasnutle pa. But 1
cani liy Ioav off isere minsd )-et 1 fma 1 encrocish upen your 'goàà nlature.
for tise placing of our turbine es a most instacrrant mailler. I sems ta nie
1ist Ibis marier As crie rabici at users cf 'vater powvrr sisoulti he thorouighiy
mcquatoîcti 'itis. 'The rsecessiîy of large fait raste and wbieel pAl As of ireut

monsent te tise succeas cf lise turbine. Thcre Rte nsany 'viscts upon tisO at
number of sîrcains on ibis continent tisai aie developsng only frain 4o ta 6o
pcr cent. of tuerui cffeci, sehes 7' ta 80% or more migisi be oblatueti muse

ivses vr placet! proper>'. nit tise dunses unit pensîacks 'vere osf proper
dimensions.

No board mmnd fast ruse cao bc gsven te regulaie lise dimensions of thi
flume, penstocit anti lait race

la ciao> instances %vitle e ad is isigis or :soderatcly se. tise attaptaions
of icîbineiviseels on isorizontal shahts ha% Semais succm(sutly csirried out. art

'vitisout any sensible boss cf powier by this arrangement. cnd wbien mtils con.
aidereit tiai tise lm of powier b>' transmission thi-ougis geais ià wisoiy
savccl. atnd no iosa of biset As sustainei b>' thse use etf tise draft or suctios
tube, tie ativantuge of ibis arrangement must finit fiaient witis clctrical,
enginrc;s. In situations iviue amit of tise use of turbsines mouniedi upon
hizomunial siafia, tise>' nie a specially deiirabie urrangenment for driving

dynamoes, lise power iscimg generily Iransmitîcit direetly b>' sîraigisi belt te
tise moto' traoin tise wieti ahafi. tise Dnst sîppearance asnd small sauce
occupied b>' iiscs anit tise case wmis wicis rea" cas S made ta tient.
are aitraRes tisai more thmàn compensase fcee seae cesi In tise filsi
pc.m In fact notri>' ail nioderaseor iig bondis 'vsicis are usmil ta dcs'elop

power for elccirmei purpoars are isaving horizontal 'viSees placet.
ormassy Sinais ot 'voris there tise changes of laid are lîgist or wviere

tsore As a considvrale laid upon lihe 'viseel it ait tmnies. tise is soldornt a
'viseel, tisat cannot bc succeiuthly regUhaîd. But ivhcn tise lat As subjeet
ta hear>' changes. andi ai limses only a smabi pet cent. of tise power Ili mcd,
ais ls freçueist> tise case fis electricat work. At isisci rca Imîportanot tisai
tise w'vil stsos±d have a propcr gaie an ien ru am proper speod.

In oates' tisat tise goesnor mn>' act teioni tise gare witbout loss cf irie. it
As ne esan' tisai tise gare and fis connectionss sisouit have file or no fast
motion. Those gales arc ta bce preferred whiicis tend tu close themascives.
eIshe b>' their osen iveigisl on through lise action of tise 'vater. Gooti resuits
mal., isosever. bc obtaits'ed wiisters whisre tise lSt motion is redocet to
a nuismn.
Ausaties' peint ot general>' undersicooi but 'viici bas an important effect

upon tise regulation, A tbe speet ai wbSc> tise wiscai ta sun, depcndssg, cf
courte. upon the sitea cf 'vise antd bod undes' wise it woents In order ta
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cointrai a lieavy chanage of load with the tost virfatian cf sperd. 'i
lit necessair that the governor aboutldopenste dte gate a& qîikl> aspassible
witaotit rnnln> b>' or nicing. Nov the (asttr <lie wlclîoerai, Lh (aster <Ne
governur ua y tic made ta apen%(*a vîlthut dasaîger of rac<ag. Ten pe:r cent.
Incrmr in thela speed i o eheel. wtt) penaif of ils@ governor operîAting
neal>' <vice as (ast. ,'gasin, tlle (Aster Ille ic Iel tunsthec rligs fi wll be
iltecteat by a change of loaa. Giren any ivaiter wlei and amy beau) af
wxtter. tlÇere Is a specai nt -Ahîcli it will declop <lie mcnt pawer. Il will
rtaditic seen that si the v-hee as iinnaig tsa ped aibove ibis point of
maximmn efbiciency. adIien the mîotion ià reticed tay uin Increase or toniifb
efficiency mîtl ticurse aand tend) Io etardt Illc reductian, % ile I(t ate)% rf
is runninig tclow tihis paint of uaaxaanuaaîi efficiecy>, tlhe efficirricy %%Il[ bc
realaucea b>' amy trilictlan aIn speanid tend ta fuatier seilauce It.

'l'lie spta of tlhe periplicr>' of thie whect shoulat bu Pibatat 65 <o 70 pet
cent, of the veloct> af the %valet dtie to h <lic aaictig tapon thi % lihei.

lhe grenier tie lana) tipon thc wirel ai anay lame the eiîaier Ille regulation
becaane,, sa thuat. wbile in any cnsei% whls ina>' bc iiupcessly r. gailaîeai
white rtinning somewhat bctov the tabîci) s<ieed of the bul er. In
otiiers, wh.ýrc the loada on thae whel Is very llght as t ies, <t Ilecomes
imîportant ta thave lte aticet run (ut) y Up ta <bai tabler! speci). Wlien the
load lis sutiject 1a sudilen and <'eavy d"ne aind gaoot regulustion Io lnîpor
tant, ais is thie c.ase in cleciric nulIst> vuýr liî asonictimes asdvhsaible <o ruai
the wlcçI cansiatleratly abtove lac tabler) peci), nolihgl saine les lIn
economy> af avaler nia result (rani tis.

t liat no thotiRht wvhen 1 began mir papier <bat I< avaulal exienîl mo t liad
laopcd ta gîte inany us,(u trcs regirdingz valet pawIrr. wlices. fturiis. &c..
not gainera))> knovn ismoîig usera af wuaier paver. buit limit -.!! notpernl<.
I tnust <liai sanie or my reili.artks on <lac satjaec< nialt havai ba.x= ltiteresitî
andia profitiable, i usa t te) ilit I alti more Chaan repua)d for the tlle spens la
wrlifiig upan <lis ulajeci.

DISCUSSION.

Tht President saisi the subect ai it palier just rend %vas cunt
avhicli miglit lacrome ai coaasîalrablc importance in Toronto
when tho big shtp catial nov being t.slked oi becatue scietlig
mare Chan thie figmiert of tit imiagination il nov %vas.

MIN. Rosebrughi saisi lie his lacard it statesi <bas in Clte case
tf electrîc railways, especial)y an smah towps %vliac oaîly a feuv
Cars avere usesi, trouîble was experiencod wvith dit regtîlator, dlic
cffect boîîîg <bat %vlaen dlat cars vero ail stappedthela turbine
vas ruanning ast lts higbest speet], tlac regulator nover being rapisi
enuugb. Ilet desireci ta knov il dit regulastar caulsi ho inade to
do better <han that, ou if any oshor merlns wcre knawa cf naakiîîg
the regsalator kerp pace vital <ho turbine.

Mr. McCailuni ropliei <lias lie did not think it possible %viih
<ho style ai regulator in use. The only wvay il baid been success.
fuI)>' operatei %vas b>' speeding <he wheel up, andi tae tliere
vas a loss ai paver while spcding up. lic thought <Lat if the
wiei %vas speedesi up ands the gavernor aspplied in the way lie
suggcssed Chsat si mighs bo bisccessful. Stl, in a small town
avliore <litre %veto only 1.-ut or fite cars, tht trouble ai regulating
wvoald aîussays ho a serious annoyancc, andsie fancied <bore
wouls ho usa anetbos -oi contrahling it exccpt frona tbe mator
itself, andi from <lias as voulsi be necessary tu regulase back te
the asheel agaîn insteasi of using the ordînar>' governor on <lac
shat tlrîven by the water %vhcels.

INIr. 1l. O. Fisk inquiret] what %vas meant by "speediag up"
a wbcel- l)ad MNr. McCallum taîcan ta put in a larger wlacel
Chan %vas ordinarily, reliret]?

MNr. McCalluin ansaacred <lhat mass builders of wvater vbtels
tablesi thrir %viices tu ion from 65aI 7o, p r cent. of tlue hrat]
under wvhich <ho %ubeel %vas work<ng ans ai course the gear
appluesi ta the %vlieel bosuceen die whecl anal the pulley shafs vas
placesi su thas <lit speesi migbs be brougbt dovn ta <ho prope r
place on <he sable; so the cal>' way woulds bo to put a smnai 1er
gear on and bring il ta a Ilighcî speesi.

MNr. Gaît saisi lie ihaîjugbst ilawuls bc knotwn ta anyone piro-
sent vbo hasi a lîtîle experuence in %vater wbeeîs Cbat tht water
atheel was a very imperfect miachine for <ho regulation afpoa'er.
In past «ies ater paver had beon ver>' valuable, but wîth the
greas improvoments ta machinery ansi t'lt greater conomy> and
perfect regulation %vitb wbicb steana engine boilers are as present
rua, vaser vheelq lias become less desarable. Tht design ai a
ventor wheel vas ta have a bead of valer, ansi this valet hasi te
iall in a vertical direction. WVheels liasi been largel>' designet]
ta operase vertical shafts, and tboreiore the %valet in coming
doivnvard bad ta cxeil s farce in a horizontal direction. and
consoquently to descend upon il in Ilie current direction forivard
ansi b.-ck ia the aut-ilow. More tint and mont>' had probably
beeti spens in experimenting on <bis type Cban an>' other feras
of vater %vhee). Ile was sort>' that INr. McCallum had net in-
cludet] tht licheon water %vhecl, whlich %vas capable of being uset]
vith great efficiency ansi regulatei f airly satisfactorily for elec-
tricai wvotk. Tlhe question cf regulation %vas ont cf saune im-
portance ta electrical enginoors, bec.îuse a certain degree cf
regialatuon must ho ob<ained, and <bat vas wbere so fair il basi
faîlesi. As Ottawa andi osiier places is hasi been seen <bat the
services cf seine persan arc coîastantiy requiresi ta assist tht
regulasion. ýVa-ter being in incoinpressible flui], it vasimnpas-
sible ta bring is up in the saine va>' as a sseam engino couit] bc
reguiatcd. A certain aîîîauns ai regulatuon could bc abtainesi,
buit in addition ta Chat ausamatic rcgulation, atteadance was
requiret], whicb vas a somevbat objectionable feature.'I Ht be-
lieve il <t as <he experience of ail vhua hadt usesi water pover for
ait>' great loagth cf tane, <bas aithougla <ho ver>' large frst coss
was somtvhas against steani, taking aIl things into cansidera-
lion, if <bey laad <ho samne thing to do aver again <bey would go
back Ca steam patver. Ho dit] nat desire te speak disparagingly
af vaser patver or iter asheels, but mercI>' ta showv <bat un <bis
aspect <bey vcîe nos vievesi as favorabl>' b>' eloctrical people as
a steaan engine plant. Ht would nos say shat improvemeats

would flot bo amRie which woulal rentier wvnter whecis valuiashe:
very large central powers.developing and transmiittisng for long
distances naîglit cventually become very serviceable, but for
iiolat-d plants, distributing power aver tintait areas, lie did not
thîîak %vhsser pawcer posscssudthc a«vau'esmagisned by scmo
people. There had been a great deal a?> tnlk abouit the project
referred in by dt Prtesident, the Hurnnterio slîip canal, mhlcli
they ail ktiew was nacre folly. Mr. icL*nlltiia's pa1 Cr is une
well %vortlîy tif dt attention of cectrical cnginccrs M in tlicr
lpractice mecet wviîl prime moavers af tiais Lind generating paower
for clcctric ligbiting ami strct railways. llaving bînîiseli bad
sente expcrience in putiîtng in power nst différent places, it was
bis conviction that steain was prcfcr-able to watcr power,
althouga in places laaving twaîer powcrs rienple slitilfllC Cl
insultcd nit any suggcsioa of naiul z nat whlii.h was Cte
pride and giory o chil place. In conncîian with electric ligb t-
ing, nice aer power %%-as utîlited, the question of regul.asiioni
was n source of annioace and expcnsc, y. i ho' svere ivorkhi 'fairly satisfactortly, but on dtît wItale not ta bc comiparcd wîitl
mtnim, tnlss under suint special circuistances.

Mr. A. A. W~right inquired %what NIr. McCallum, mearat b>'
"burning out," and also wbhat %vas te be uaauersiond by a double

bucket.
Mr. McCalIum explained Cbat the siep upan wlîicla dte vvlccl

saat rcsted was malle of lignumi vitae, and Chat. thae mure casil>'
Ille wheel sat upon il the lesii liabilit>' tlacre ivas of its burning
ont.

Mr. A. A. Wright asked if water whooels hadl cvcr been nmade.
of alunalinumn.

Mr. iNiCailluna had flot hecard of sucla bcing, ' le casc. 1lc
belicved that Amorican engineers wosald before l)ng depart front
the principles they hand followed, ansI wauld adopt impulse as
the motive power ; wheels of the kind were being brougbt ta
the tunnel station ast Niagaras Falls, of the Swviss patitea îhose
wbiels were faund very useful in Switzcrland, wshore <becy liad
large beads and smahl volumes of wasser.

Mr. Galt said %where larger licads andl sinaller volumes or
ivatcr were the rule, regulasion could bc redut ed ta a finer point;
but in man>' cases in Canada the condition ivas large volumeas
of water passîng thraugh a wbheel of large diaineter, and regula
lion was consequentl>' difficult ta attain

Mr. Fisk .asked if <t vas flot Cihe best practice ta drive two
separato %whecls on ane shait insicad of rcgulaiuag on thte ane
wbcl.

Mr. McCallum said it was faund that wlicels of snmali diameter
ga.t e abester porcentaigeoaiuseful eflecî. Two wvhtels Of 30 inch
diamelter gave a better percentage than anc ai 6o inch Or 70 inclh
diamîeter waorking ta the same head. The best plit seemeal ta
be Io divide up Clie powcer. ln Gananoque, wberce he had been
desîgnîng a plant for Mr. Campbell, tht>' had put in twa smaller
wvheels on a horizontal shait, which ho believed would operate
very surcessfol>'.

Mr. Fisk said ho hall beca running a plant for seven ycars,
and had experienced no trouble as far as lighîing %vas concerned,
although, ai course, <bore was more trouble with prawcr. lie
believed, buvever, <bat before long a governar %wuuld be deviseci
ta obviate dte trouble. Ile could flot sec why a machine coul
flot be made to do %% hat a man could, and u <'h a marin wha
understaod bas besiness as the %vicket, tChe voltage could be kept
within tlft> voits-fram 500 ta 55 -withi<ut an) trouble

The l'aesident said Chat the question ai water pou crs was
comîng it more or less prominence owing ta lacir utilization
and the transmission ai their force for long distances. He vas
glati le find Chat there were anc or tvo prosent tvho endursed
lits ideas an regard ta the relative value ai %vater and steamt
powers-that there vas very little ta choose between Cliemt when
<s came ta driving elecîrical apparasus.

On mion cf Mir. Gai, secondcd b) Nir. Wrga. vote ai
thanks was accorded ta Mr. McCalium for bis paper.

The President cailled attention ta a notice b>' MN r. Carralli bhat
thie terna ai office ai members ai the Executive Committee be
one, <vo and ihrce ycars, instcad ai the whole board rotiriag
each ycar, as at Prescrit.

The meeting then adjourned, ta mecs again at je a an.
to.niorrcw morning.

SECOND DAY.
%IORNING SESSION.

The President callcd the Convention ta order ati 10-30 a m.
He then sinted Chiat the motion cf whiakh notice bat] been

given yesterday wotild require, in order t0 be iatrodurcd, a tva-
shirds vote af ail the active members present. Il was iaiovcd
b>' Johia Carrall, seconded b>' D. A. Cîrr hat the terni ai officc
af members cf die Executive Commiticc be ont, tva and ihre
years instead ai the whao board retiring e.-ch year as at pres-
cnt. Was it the pleasure ai the Convention <bat the motion bc
intraduce].

Mr. Fred. Nicholîs : It might be interesting before voting an
the amendiment ta have il explained. an-d dt reason given why
the change .vas regarded as d esirable.

The President çaid it was unforiuate that tîht proposer af the
resolution was not in the room. He himself always made it a
point in cases cf this kind ta go siraight attead; if the persans

oh desired the change werc flot prescrit tbey should take dit
cansequences ai ýý-ér absence. Ho thought the Convention
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should net waiî for any individual meînbcr. loceif the) active nieinbers, wlao took a vcry active intcrcst in the Associa-
felh dispnscd tu hold it ovcr ta a later stage it coutl be done. tion throughiouît ear, and 'vhosc intcrcst neyer flagcds. H-e

à1r. N icliolis said hc tiaouglit Mr. Starr n'as flhe mover of flhc miighî mention flic mnies of Mr. Carroll anald 'Nr. Starr, %vise
rcsoluî ion. cause lip fur flic purpose of aiteaiding mecetings of fice Exccutive.

Mr. Starr replicd fliat hc ivas only, tli seconder. 1-le tliouglit somte iecognitioîî of titis fidelity inight bc given by
&Nr. Nicliolis thoughit flic anmendanent of any part of tlic con- holding tite next mneeting~ ati Montreal. Last ycar flhc matter

stitutioît of an organizatian n'as always a mort or Icss important laad becn brouglit upt andiflic Montrent people decidcd finit tiiey
niatter. Soine of ihe meatibers did not knovv whant wcrc tlic ait- did nlot desire ta hîavce resent convention hceld there, thcy
vantagcs to bc gaincd by flic change, and wvould like ta licar tint bcing ready ai tile tilmè as the), îhoaaglit *0 give such a reccp.
flhc rcasons sud arguments in its laver, s0 that thcy tnighît not lion ta flic Association as tlicy vruld l ikc. I le undierstood,
vote upon tlic qucstioii blindly. hovvever, that Montreal nas non' rcady, and %vas lire patred if tile

.Nr. Siarr said lic tlaoughît '%r. Carrols intention wvas simnply .ovn%'ention %vas hield tlicre next finit ta give Ilemilr a good
te follow generally existin g precesdents in such matters. tfinie.

INIr. Kammiiierer saisi lic laad liait soute conversation tvich INr. Mr. NiclioUs, in order ta briîîg flic anatter iully hefore the
Cnt roil regarcling titis anatter, and t gatlicred titat tlie otject of Association. and ta induce a foul discussion of fic inalter,
fice rcsolo!avlt was Io obviate thec possbiliity af tie wlaole af tie secondeci the -notion. 1le titoughit "the greatest good ta the
Coimitte goisig ort of officf- ai ont tinit, leaving in Ille bandls ereatest number " nvas a consideiation ain'ays ta be remieiybercd
oftan entarely tirwn Exrcutive unfîniblted business witla vhich tiaey in nuiltters of titis kind.
wcre not in îouclh. 'l'lie plan proposedl n'ould resuit in there ?.Îr. A. Il. Smithî reirarked upon tlic fact that bathi tic mover
aln'.i>s -cin;ailîtg ilt flic Executave tn'o or titre mnenberýs and! seconder n'eue Toronta muen.
familia- witit bucit business. r Mr. Starrsa-id hc bail liat considcrable conversation with sev-

NIr. A. A. %Vriglît sa'bath advantages and disadvatages iii eral Montrent people, directly or indirectly connccd wvitlafltc
fltc probed c-ltanec. Ticre vvas flic tossbicl contingency tîtat Assodiation, aird lie coriid assure titose prescrnt that if tlie next
a lsait anaght rentîauns in office for titree yeurs wrho wvouid not do meeting, or any meeting -it any tinie, were lield in Mantreal,
anlytlinrc, nici would bc a disa.dv.tntaige. The adr'antage %vas ticy wvouid have as pcî a aftnie as it %vas possible ta give
thiat a mati tcqtitte(l vit tlic routine ai tlic wor, gr.tsped fltc tbeui. lie tbouglit tic reputation ai Montreal as an enteriainer
subeî being dcait waith more rcadily titan could a sir.rnger. was sufficiently establishied ta assure thein ai that. On1 behaif
TýhClt eod ptoposed by tlic resoloî ion wvas the one folloiwed in of flic day cf Moattreal, hc v'as picased ta tcnder te the Associa.
itli sud Ilulalic zcîtools. As for bianseif, lie did not tiiik lit taon an invitation to Itold ats next convention thecre, and spetking
shnuld vote enitîer n'ay. for hiinselfand ailiers, Ile), 6vould do everytlîing fhey could ta

Mr. Naclilis ttiough. dtie n'ab a great decal in tlic argument praîiaotc tile success afi(lie meeting.
advanceid by Mr. Kanimeirer, tat at n'as usuai for E xecutive *The 1rcsideiit reiatked joculaily that lie supposed it wcoild
Cominiitees ta be elecct i n a marner sianilar ta Utant pioposed, hardly becoîne nccessaty for the Charistiait Endeavor young mien
but, as Mr. Wright liait poittd out, it would bc quite passible ai Montrent ta ora4anize for tlie protection af the Association in
ta clag rlie %%-Ic'ls ai proerciss b>' elccting Io office for trre e ic vent ai ttear paving a v'ibit ta Monttrent.
>'ears aiembers wlîo fiailed on ithear cuty ta flic Association. On Nlr. Yole iniovet fiant tile nc-xt convention of the Association
fltc atiier biand, if iliraugh any cambanaitian oficarcutances it be lîcld a.i Niagara Falls.
slîould liappen that ani entarely nen' and incxpermeaaced commit- hIr. Aimstreng seconalcd te nmotion.
te wcre ciectcd, tlic iniailbers liavinq' nu previotis. knowicdge aif NIr. M1cFarlaate satd lie nas ani active nieniber of fli Associa-
the projecus of flic Executive then an progress, si nould be il tian, anad a resident ai 'Montrcal, and lie n'ould bc very glad ta
grc.it dasadvantagc. lit wold suggest as trn alternative tîtat J invite tlic Association ta bring flic convention there. lic fearecl,
flite ineaibcrs be elected for ant and inao ycaa's, s0 tîtat thcre hov'cvcr-, tît vcry fcwr af i tc meanhers %vould caine lon'n tîtere.
n'auila always be a suffacient nuinbîer ta carry forn'.rd aîîy ycar, lie thouglit flie organization nvas lîaldly large cnouizl yeu. If
but ato une n'ould bc clcîed for a terni lonîg enougli ta enable lie n'as suce tliere wvould be a good autendance lac wvouil bc on!>'
lias possible inaitention ta hampes the businecss ai Uic Associa- faou happy ta have tlie meeting hield in Montrent, but tinder tlic
lion. circmanist.imîccs he tîtaught i naser ta n'ait until tile Association

'ice Presîdent satd that wilci tue constitution n'as beinq haU more incîtabers.
-iiî,naledl in tfis respect. i %vas nithin rlacir province te alter th e MNr. Taylor Uîought tîte Association would gain strcngth by
nunîber af anmbers, and aae ir citiier ciglat or fen. goiaîg ta Monireal, that a grcai miany idditional memibers would

Mr. Nicîtalîs saisi, tîtat being the casa., lic watild move iliat bc sectircd by a visit ta flint city Ile wvas very nriulsian favor
tlie nunaber bc stnere.'ased te tes), fave of %%bout should aciire cadi af going tîtere.
>ea ; arny nr al ai tîtese retring aîieibers ilih hc re-clet'ced Mr. A. A. %Vright n'as in favar of going ta Montreal. l'har
aitt flaaic llasaire of ulie Association in gencral mnccting ciu$ý had in convlection %vith McGill College ane ai the finest, if
asscinbled. nat tltc finiisr, electricail departinenrt on flic continent ai Aicrca.

M.r. Kaiiaercr seconticil flic motion. He %%islied tiiose %vie n'crc at flie liead of affiirs; in Ontario
.\r. Carroll inaîuised ift n' as not neccssary Io have a notice coutlI go thac and sec il, anda bc asliamcd af tlianscivcs, andl

of flic motion. endicar'or ta <da anore filais iliey %vert doing ai prcsent ta advance
M r. Nachtois rase ta a1 poant oi order ; Ille pratiosal w~as ani elctricai education. lic adm-ittcd they îaad donc a gond dca'l,

amendnicnt te a moation ai n'haiclt notice bil alrecady been given. but lac would likec ta sec tfical doing more for îlîis brandi af
'*ratePiesadent rulcd nhi thte abjection n'as wcll ak-cn. lit indusury, tlie grcatest indusury an the o lie lacîrould say. In

theu put thte :amcnalancnt as ftatîon's regard ta flic motion ta lînld tic next i eting it Niagara Faits,
M\oyeU an aiiiendilent by Nir. Fred. Nichiolls, sccomtded by te>' n'otlId bc linving a lautte meeting at ta Place Io-niarrov',

M r. Kaniimiercr, thar :he oraraiber af i meaibers ianing the E xecu. and lie titouglit thiat nvouli have Ici bc sufficictt ar flic prescrit
îi"e Coiniiiattcc ai tlie Assauciariait bc icreascal ta ren, five ltte. Ilt Ibelicved it n'ould bc an the best interests ai thc As-
ictanng cadi ye:ar, anal lave aneînibers ta ceaistitrite qorunm. sociation ta hold ic nexu maeting in Mtontrcil.

Mr. Siarr paintcd aur rhrat aiu tit case, tlîcrc beaiag ten iin- 'Mr. Kanînicrer saad tinat for nicinbcrs living in Ottan'a, Ren-
bers, cîtict lave of ihein imighi mmril a quoirissu. frctn' and utles- casiera points, 'Montrecal n'as mare canvenienat

,Nr Cailrul said bIte E'aecutiv'e Coiiîitee of tIre National thani Toronto, and jus: as near for aicar>' ail ex'cept uhase living
Eiectnc Liglit Assoaiation %vas canrposed ai ime meanliers. west afiToronto. lie ilaought saine considciation %vas due ta
whiclr scnicid cnotait ta cam'v on flie business. Thcar plat ai the 'Montrent people for tlie interest they hast evinccd in the As-
election n'as for ars and thrcc >'ca'm5 snciatian, andl even if il did rest a fcrv dollars mare bc n'as sure

raIr. Nàcl)olls s.îiu iliar the Canadian Electrical Association, alil n'oîad bic wcll rcpaid far fi ecxtra expendinure.
;)eiaig a nen' ora.'nit'ian, nîany of the practaces ai aIdter Asso. 'Mr. Nlcrrill urged as a menson far ne: secting NiaRarn Falls
ciations aiaglit prove neither destuable nor %vase an il. It n'as flic tact illat il wvould bic tiva years before the pla'nt filtcre wauld
ciesarable ta centit as aruch iatatetcsnt thefli Association as puas. bc an running orUe,, perhajîs threc vyears. Tiac larst turbine
sable, andl thas nvoola lie efTectecl b' hiavmng as nînar as Passible %vould bce placcd in position about Februar>' oî Marca, but that
afit iceligabie amen eng.aged an anîous cia-cctrcal enierprises n'as only nlte starring; point, and it worala hc iliuglit bic better te
execrttive officiers ofithe insinîaiitir. The territary in bcacvcera n'ait unnil a talcsr period titan nexi year for holding a convention
vras vcr)' 'ide , ta n'as tlic nit% afic oh riz.nizaîion ta bc a it tlie Faits.
Dominion As,>oci.itiii. iiough lie rhioug.lir ail n'ould admit that MNr. Jolinstan ilhouglit it wouid bc better ta li the meeting
i Jre>ent i an hnfot isuiiie-i much mare titan a Provincial in Toront. Thcre n'eue àa great nmany clectric liglit mien who,

char-cter. There bliould lie offices enouelh se that n'hen ba no e n thicieitrs nth soito htîe
anorlier province nvas fotand rak'ing an acaive antemeati ilîcy n'ould auglît. Tue tclegr.rph anti telephone canipanies wcre very well
Rit ail mnuni]. r-epresented. W~hte it n'-as un doutîb trame tîat thre Montreal

NIr. Taylor -.'rîd lie avouald lakec tcabl sl e Prcsdent lion' tht menîbers baU dbeen veryattentive ar tnreetings-,ia rîrus ibei r -
Executavc Caiariitte minmgs iîad becn ainendeal. bercal abat thme ptincipal folion'ing of the Association canie from

The l'restdcnt surin tiltre bail îiuaIly be-en a qanorcni in atten. tfis section, andl tor that rea-son, wvhite lie might othernise bc
danre. but tlat %vas a.bout Mi. imîclineal te favor Niagara Falls, be thtaugir il %oulrl lie licter te

The amnnnient %vas thrn îîut amd carrted. hold the next meeting an Toronto, and aier chart te Associatioan
NF\T PLmACE OF NrmFEiiNC. nright be in sucli a position as ta takc a large follen'in. ta Mon-

The l'm-sident inounced llat tlic nuxi business n'as te detea'- tral.
mtne the pliace af thie neil nmeeting. '.%r. A. Il. Smîith suggestcel a plebiscite te sec boa- tav

'. Kamerer moavel nîtat %tc next meeting bce held rîrmbers n'anmln go ta '%ornr-il in tue event afinhe meeting lie-
in Mantmial. lus reaso.n far doang se n'as that tiacte wcre a ing held theme next year.
arumber of members from thai c'ity who miîght bc callrd very .r Ir. Starr thnttght if tht meeting n'as held in IMontreala. great
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miany Mantreat people nal naît included %vould beconte mnembers.
'rlrec conventions bnd tiosu beca lieldin le ilîvwst, anti ha
totîghl a mseeting hed ia Monîreal îî'otld resuit la file addition
af inatc iliebers thit wouild bc gained by ane hel in falie w'cst.
Mr. Tiionsson said there als a uittle Elciric Club af 25 menti-

bers in Matîîre:t, ivito, if fle nmeeing wcrc lîcld ins titat city lie

inuglit %vauid jolis ia a body. He thaugit the meceting ought
<o be lield ins blonireal nexi year, andi aler tîtat nt St. Jolin, N.
B., anti tihe itiaibcrsltip andi influence of tise Association wuti
ilnta wn>' be extantict ail os'cr tise Domnion.
'l'ite President ilîca put the aistendinenî-tiîat flic next con.

vention bc haIt ai Niagara Falls. 'ise amcndmist wsas lasi.
'rie original motion, tlint tise next t.oavention af the Associa-

lion bc lidt! ir Martreai, being thei put, %vas carcieti.
'rite ftlowing paper suas tiser rendt by Mr. blcF-.-aie

lItSlOtt¶. OF TUEF 'L'E.EPIIONE IN CANADA.
Dt. it. lt'FAMLAS'

As rte aliject af titis Association is itot only to foster dte science of
clectricityiîui to conserve uts records. i have venlitrcd ta teviate front ilit
usuai plan auuoptei it> tenibers in their papiers. of dealing wbol>' sith it ie
scienifue aspects af lite stîlject. anti offer enstesid a brie! Iitoricai sketch of

'liita'eptione, in Canada-the counry> tis cinîvitirutb bc eniieti tiebirtit.
place cf the telepisone.

Professor Alexandier Grahsam 13e1's bomae was. for saveral ycars prior ta
rte Invention of the telephone. nt Tullu lieiglits ott rite outskirts of Brant.
fard. Ontario, anti il suas tisera tisai any o! bis uxperinîents ta multiple
telcgrsipiy. anti sortie of lte ezrliestin ta lepisany. acre mnarie.

Tise tlrst experiniental telisphone lunte erectet in Canauda anti used in tuis
conneesuor. extendeti front t he =eitesce of tise invnior's faitler acros fils
garden. This lina being fount workablc. il was attcrwards cotutinuetl on ta
tise rusitnce of tbe Rev. 'i'Montas lientirsoa. ia Brantfordi. lis suceesful
workittg 5cr becante noiseti abroati. anti tise noveit> of the invention nt-
tracteti nany visiors from vanous parts a! Ontario t0 lustra 10 lite tisen
%wonteritui performnance ot tise cleciric tulcpisone j anti present>' Bratford
betame knoîva as thea 'l'clrpbore City."' At ibis rime ise taucs contiemnesi
'* llo' liai flot conte int tiseas ua signal for conversation ta biegin; lte

suorts " Hoy H-oy " iscra coastiereti most satisfactory. %Vc trust pive as dis'
criminatlng puiblic tise credit af cboosing lite less objeetionable itard. anti bu
tbîtrkful tisai "Boy Hoy" dit not surv'ive.

WVic tae Canadixa patent iras issurd to Prof. Bell. ie praseatet il A., a
gifî ta bis faîber. Prof. Melville Bell. anthie latter. beiiesing a coin nyar
irtnersisip unaccssiry,. appointet a generai agent ta exploit tht1 l

Te1lephont. Tise lasser visileti tisa principal cides andti% oais anti exisibiieti
theuloI fasisioned box Icrpisane. svitis but ftilt commercial sticcess. hoirever.r
as tise dîfficult>' of isearing tise voire decan>' reatienet probîcntatie uts future
value as a ateans o! communication.

The first commercial tclepisone lune suas estiblisiset a.i Hamilton. Ontario.
in October. 1877. by tise District 'ri'elegpb Comipany', ise acvre quîck to
appreciata its value, anti tbey titrefore scureti controi of tise invention for
tuai district. Tis fine connecîtd togeliser tise resitience o! Mtesses. Baker
anti Car.

Nir. Edison at ibis turne iras not neglecting Canada as (aras telcpltony
%vas concerneti. lie biait openet up correspoatirnve cari>' in 1877 'viib tise
Cilty Elecîniciar af M.onireal. anti forsuardet tire suis of bis telepisonta for
trial. ''Thrse acere placet on tisa telegraphis ne betreca 'Montreai anti
Qusebec. a distance o! isa burtirei muiles, anti msrked aitis renuarkable dis-
tîrseircis. noi-iltusL-nding tht preserce o! several rurys un the circuit.

Or tise r5tis Sepiember. 1877. a conuraci suas entert mbt betacea th=s
gentlemen. ssbereby ise latter secured lie sole anti exclusive nigit ta tisa
telepisonue inventions ia Canada af Nfr. Edissîn for a nominal suri. wiiis tise
option of puretasing itrigbl tise patients for tisa sumn of $zo.ooe.

Th'e elensent o! competition suas th'is introtuce t atie aulset of tise
business. Doiii parties clairnet, prioraîy o! p-ttrnts. anti tisreatened suis
agaitîst ait ant surdry usera: but *hiile ibis nv'alry cortinurd until zBSo. il

suas flot krowa tisai Edison a% carl>' as z877 bat admtet hlcil's dlaims to
priant>'. 1'bis ie tit iun alestter lt bis Caradian reptesaniative. unter dteî
of OColler s3th, 1877. whisun *Mr. Edhison slateti tisai:

BellI bas tiare abszluel>' noling resu over Rrîss. except ta turu Reiss'
froin a contact brenking into a non'contact brenkirg telepssne tsitb petma-
nent magnet. andi aorket tise tbing opt ao succems 'ls records o! tise
patent office suiti sisaw tisai mysell (isdisor>. Bell nut CGray tarled atri>
toguther on accaustie telegraph> for Morse suorking. tis Bel anti msif
troppedthIis for speaisinc accustie nut tisat 1 troppesi it first -. at us =urk
ing on itbefore BelL Hosuever. Bell got abeadio!snaby strikinga prnciplc

of eas> application. %bercas I bave buta plodilirg along on the crrect
prirciple. but barder of aupplication."*

The Mr o! infringement faileti to tinter lessees front using tise telepisanes.
anti runîbersoa!private lires ura ereeted la ontreai anti Toronto. Tiss
lines formti tha nucleus ai excisarges in tisese crides. abics sucre tirai put
inaO Operatron in 1878.

Matreai suas equipps isiti tise Edison apparalus. Aile tise local
compan>'y opersstung at Tpcnto atapied tise Bell instruments. ise Blauke
anti Edison :ransmittcrs isaving bers intradîteet. tisa busness began ta
show saniteevelopmenl.

Mlie WVesternî Union Talegraps Company'. tistaugs its ailly tisa Colt anti
Stck Telegnapis Comnpany. seured in 1878 contri of thea Edison patents
for Canada, ante îh Montrcal Telegraps Comspany %sucre apnointeil agents
for Ontario anti Qisebte. anti tise agents a! tise Western Unizon Tclegraph
Company' lisa hiaritime Provinces sucre arderet ta look alter tise telephone
in tise lower Provinces Ia telegr2phie cireles tt suas îbougbt tisat sboet'er
cottît contuol tise tclephone. coulti command the laslk o! tise tclegraph
business, anti the telephone sua% user! principal>' ts a lev'er ici tis ent. Tht
Dominion Tclegrstph Company'. tben ia fierce competiiion ails lise Mton'
treai Tegrapu Coa.'ny. bact alarmerti atisaappatal>' sbretil move
or thse part of ils tivais, anti immairl 'suet about securing exclusive rfgbts
of tise Bail telepisoneas a irenpon of tnfence. Negotiations reuieti in a
contract betaea tise palenlet anti tise Dominion Tcegrtph Company., anti
tisa lish= ichegrapi campanies staiteil ina ratcet sdiste subsen'bess loîetisir
Exehanges in lise chies anti bans front 'WVindsor ta H-alifax. whiera Ex.

changes inaugitratet b>' local dompanies tid rotav ainii> exisl. Some cils
irera. isosvber. slow ta, appreciatc lise use a! tise telephane. aotably Oittiva
tînd St. John. N. R. At O)tîssua an active canvassivsas commencet. but in
oîrter ta save tina a comsplot telcphone exchange otîfit suas shippet iheru
tise eavass %vas unstsceussful: ;o siabscnibers sucr forthcoming. tint lie
plant bat ta bu itoreti tntil tisa publiec Sîlt ha etucaleti intoth tise of a tise

te=hoe At Si. John onl>' oae sut scriber cotait bcutret altr tisa
yak avassirg. A lmilliat idca iser octuirret lat tise manager o! tise

opposing company a uthis paint anti was earried toa stscewsul issue. Il
was ta opta a frac Telephana Exchange, aon trial. TIis at once ticnsansral.

cd tise accessit>' for an Exchange. and soon tira conpeting Exebargas sune
working. anti urable ta kocp pac witis tisa pAying orticts offert&

Thtis struggle betisicea the Télegmaph Comtparties. %ltich lignaliy t.iiled in
lis main abject of diverting telegais la any ant conîpany. resuited flot

aetincutting telepilione raies to nbsurdly low Figures, but In doing business
abouey% tout chare. 'l'O $ucts coltapet lion licre coulti bc but one

endi. an il ha Ws 501 reachied. Uhec hiat been in large cApital ouîlky, nut
the revenue diti not b>' tny tnians merl dhu expenses. A proposition ni Ihîs
lime to torin a separate 'ieltphione Conip.'iny. indepentleti ofaî niega

%vçxnes as ilatie b>' M'r. Charles F. Sise. the prsn C:halrnian of the
Bell T1elcuione Coitipany of Canada. anti Iir. 1lugh C. Baker. M~anager or
rite District *rcîrgmp)li Company of Hailton. 'flic suggestion of titese
gentlemen %vus qladly accuptei by rite interested corteillifies anti palcntees.
nuit by t pub lic nt large. %%ho %vert sufféring in tîtost dîties (roidte an.

noyaice ! îw 'I'liose Exclianges *''le MIBell'lephoie Camnyn% as
thereulpon orgaiset andti ncorporatti in iM.o Mien il laook over aï, heu
M Isttng plate tînd patents. reorganizei and consolitiatui the Esciatîges.
nnd begarihe mianuf'acture of ni kiniî of telepbanlc apixiratus.

lie svrk of constnscting fines connrcting atijolning platcs %vas begn oit
thse sinle wire plan. and tawas nit villages wttlà*tn a radius of une iundret
miles ec Rive> direct itisî of sclepiîoiiic commuiîînication. *111i atidcd
ta the valuc of dte Exchangts, andi as te business prospereil. a qjuestioni
was nisuil by interesîed parties. nnxious toa nliak in the business, as ta
rte vsîliiiiy of it Bel patent. *1 wvo ttlepiione cintipa-nies %vert fornîcti by
thesc parties. auit local comtpctition at il fcw p>oints casueti. *ite luttent
dispute was brougit beore thse Mittisttr af Agriculture ai Ottawa. ntît ut%
youý ait kîtaw the paitent was iost lt the Itell 'T'lcplîonc Comîpany tn î188ý.
A sirnilar ftr beicil the lllike Trenstittr flaitent. and ais lite Mintîsitr s
decision iras final andi irrevocable, (lie telephone fieldi wîss opetîed to nit
coners. Natîvitlistancling this blow, lte Bell Telerplione Comipany' contin-
ucti ta rapicliîncre.ît nts list cf subscribers andi revenue,. anti thuir coiupetî.
tors wce icît lt thse tender aîercies ofiieir creditors. alto found rite ventur.
%vsitec it sisceedeci in breaklng thc pltents. liat provei no nprafitable
financisi undertaking. Laser on canipcition apiearet inl scierai localitics.
but as the cotnnections of tiis= apposiag concerins irere neesar:ily llnsitcd.
iiey aga si denioastrati thse insiiliiy oi srorlsung ia duplicate iclupiota

yscmi a city or town. by disappcaring 'front lite scene without tirer
isaving paýit a dividenti.

A .oal coibiany>' was fornird in Nova Scoia anti New Brutnswick aind
afier a short struggle wiîis the Bell 1telepione Counpany ant agreenment vas3
arrive il I îhcrcby catcit of itesu Provinces woil< have -a sepanste telephonc
conpany. tise Blcl T'elephone Couapanny wittisiraiwing front the fied,. but
relaiaing nu ir.ierest ia tarit conipan>'. 'riese: comspants have covereti
iheir lerritories wntis 'runk Unes andi Excitanges.

'fli local conipany of l'Euice Edward Islint. irbich hall previously been
formeti by thse Bel cierphonc Comîpany. hie. hocever. rtacist the Itiglict
stgcf «expansion. il iavtng a net work af aires winch reaches c'vcry toaa
andi village on tbe Islandi.

'Iie Bel Telephone Comipany acre early tin tise field ins Manitubsa and the
Northt West. and have kept pâtce with the dciopnent o! ibis tcrnhaory. by
opening stationç nut ail points abute business %%oul %varianit.

British Columnbia is scrvcdl b' loc.%l companues. using ise sanie type o!
instrument as Eastetn Cantala. Tirse compaies have been nîost energetie
ani progressive in tiser policy. AMan inirion of ibis wecna note the
tact ti Vancouvtr. Bl. Ç_. was rite flrst Exchiange ta t.anada to tier ils
enuire systeiti sît grent coi. andi gîvcecdi subscriber a seprate meltallie
circuit lire.

Canada bas kept paice nth ail the ativarces un thse art of telepion>'.
Mesallic Trunk Listes baîet4ca sowns ia Ontario anti Quebec aec erecird
anti put ia aperation wben cie systmn %vas first inîroduceti mbo tise Unitrd
Staies. andi ail tbe liit anti mosl nmodrn switcirg anti sigaallirg appli.
ances bave been furntsbeti, thus ersîînng leo tise public a mss reliable
service. On sarie points si nay bu saidt hat Cî' ada is ta advanre of osiier
counîries : rotab>' ia the use of rite sysîent of Duplexîag eepane Trssak
Lisses. whiicis i now ia opeation in Tloronto.

Tise vast nunîber o! country Tirîîrk Lires. itotb nîciallie and single in the
older Provinces. shio% t.îî rte service is appreciaîcti and useti b>' ail classes
o! thse coinînunit>'.

Ia a brie! Imper of ibis nature nîany întecsling ant instruccîve facts asust
recessaril>' bc omuiti; itose tbat have beca souched opon suili l cl nl
show the rise anti 1 rogress of tise leleplione induslry in Canada, but shouiti
prove titat sue areta inie var in ibis branchaci clciricily.

Alter reading the papier ',\r. 'McFariane said titat a grcat deal
of il had beca written ironi metssnry, but finat atlier lie sent thse
manuscript :a the Sccîry lie liai] lisat the pletsurc af meeting
Plrofessai Bell ta Montrent, andi hati qucstionedl hias on sortie
of the points cItait with i t he imper, anti hiat been (nid uhat as
a, mialtr cf tact lit andi bis utîcle, I>rol'essor D)avid ll,
worl'cd the first telcrltonc liac betiacca Ilisitordl and Paris,
thnt is the 6irst practîcai telephone working aay distance. At
tisai limie îhcy did not kanow lion- îhey coîsit wvork long distance
lunes, andi l'lof. Bell -tcat up ta Paris aidt barrowcd the brnes
af the Dominion Tclcgraph Counjaaiv, tak'ing ithi him a fesu
large resistaîpct colis, anti bv inserting thest lhc founti wbat

w,.ould ma-kea worka.-blc telephoat. Ilie sais iliti w;îs praicti.cally
the irst iveekable tlcplione line tiey ball. I: vvas a prs'aîe
test-not mnade jîublicly, andi il 'vas cjuite succcssiol, alîliaugi
the battery wsas ît Troronto, somne sixîy or sevcnîy ileis away.

rî%lr. Dîtastan sait lit tisouglîtftice iianks of thtc Association
ivere duc ta NIr. \IcFtrl'tnc for tise itaper jîtît rendt, wltich,

Nv.ltablc as it svas now, %vould bcconse marc so as a rccîî of
tacts in connecttoa %uiti tic inv':ntion of thet clcl)ionc.

Mr. Thomssons askcd la ultat ycar the c'cîîcrlmcnts acre
rulade.

Mr. McFtrlatne staîcci it su.îs ia Scptenibet, iS75, when P>raf.
Bcll's homne %vas ail Branifoid.

mr. Thloinson saisI lit isclievcet Prof. Bell gave bis firsi puicl
exhibition afi tht Talephone ia tie Unitt StIs in .Scptcinbcr,
i S76, in 1'isiladelphi.t turing tht Ceatenniai.

'Mr. K'ainicrer secondet the motion for a vote of thnnks to
M\r. M.\cFartl.-ne, suhici %vas ilin plut îo tise meeting andI carried.

Tht follosî'iag papcr vvas tiser reand by MNr. E. IL. Nlrrili:-
TiuE EI)UCxrlON OF TIF. EI.ECrRICAL î<*N(I.%I-E.

av IL . siLtitiouL
71osigl tise stibjec of thse edlucation of the clectracal evn ir but

recai,.ec coasiderable attention trous eleetrical socaciis. art in lise cîcirical
press cf othrt eaîsntries. il bias flot so far lxiter discuassol ia cor aisa socin>':-

se0 5h51 ta view o! lis importance ta tht nising ptrfession il may> not ha fruit-.
less of goot1 resolis ta tisose o! us ialertti tan the educaion cubher af
ourselvus ora ofuber,. if sue spuat a short lime ia considciing Il litre.
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Like cacryuhing eIsc electrîc.î. te scape: asnd itactitoas of clecîrrai taluca-

tioni arc e0nuinualy reaamî ntd on stec wialaa in the direction afi mnprovc.
enti. lit nlo prO .1io are tht anstructoras so closcly connected Witte elle

pectce. andl ta titis vit.al contaîct elle) owe a greai (sent af thrir streaagtah.
fnil lripi Ia lccp thens abresi of ail aadvaaicencnts andl grcatly itcra-ics

ilidr vaulue Co tht stticlarial ciginier.
In tlle widest sete of oursubject we should have ta do Witte more tiaaes n

college eucation. Itsat es only one phase aof le. lu ncither begin3 nor ends
tare. *Flce mat tc a jarviâaraion. anallfîrwaards there isust bei acontinu
oci adrance if one is tu teintes or better tais paotin. %Ve mtust flot get
the lCAt thli al gmaduait is an cia-curia.i ent'itneer. thoiih lie may have
carnea] the distinction of suclh a degrac. Ili i arca.lity nirtclyslaa position
ta make a stars. faut if lie lins faithil clenreal Up the wvork lachinat hin
ha ie s able et, inake a good start anal n rapidaltdvanccmicnt. A cotiege
training es ncccssarîly one-sidcd andl nccds tire addition ai practicai cxpert-
ccst Iocotaplete Il.

liossever. let us listait ousslves to dit conslidcaiot oi star colhirge caluca.
lion. And firat. is hi neessary P anal if su. subît shoulal lie es salais anal in
coaasciluence les important tentures ? ls a eohlegc caluattioni or an fqttivalcnt
ian esselatial fuirt of thc tquilinicaî of thc ucctricai engiacrr?- -ssae say nia
crqaavatcna. for ut as qute possible. aiîoughe gecrally atiendeal wvith gri cl tai-e
cuit>, for a nian ta falaw oui a course for bligant-If by îaaaking use of sAire
minutes aînd tisking aadvanîaage of cvcry opportuniay. lBat tht iasaaanccs ai
thoie thiat havea,.ce-.m)plisiaed ibis saitisiactotily aire fl utaty.

A fcw yleasrs algo the aflswer ta titis questIn wvould pcaips gecarally have
beca darict irot wiat et musa bce to-day. \'Jc have bllte hersitation nowin answcsang atin tht affatiatîve. An naicqutc tra.ining tr aîîlnaics
andl cecetncal anal mcchanîcal larinciples nausi bic lend. hioavcver ilits obtaiacal
'lbe s.otlegc course itsicîf is saut titi imiportiant but il ohl'ears gra-at aduisalagm
Bt-sies the gidance andal hlp oi the îflhtrsaetors. tht fact ai the tate bciag

c.arecillv -napped oui for etîaployua>cnt. àa.'id tht i'amilsarîay ginrial %villa tht
use of appauatus; andl aachintry noiai oitt accesiblhe elsewhecrc. the tuadctt
ha% ais the assistance derivcd frons atssociation with othmr andl tht en-
cosr.igctînt of etaulatian bctwccn lbies ivotig ilng the mane fines -
fiat-tars wboie imaportanice la tiot laftti ovcrestiniatcd. Il as ant tisalt a Coud
mata. ay hinaieli. naay do maarsc tian a r rmaan ai eallcgc . but the "rilte
mlan wti do raucis lier svla îh t ais sýtance ta lic aerivrid at collcge. A
colirge traininlg wili flot alalas nake: a good man oui ai a poor ont, but l
will mafia: a lettcr nan oui ai a gnad anc.

Car course %%e cannsat avcriook; the înany ex-miapîts ai men a-iau have donc
Wecil. and salie %%bo liavt st witb ga-cat succtss, sa-li have ntscr -nitcrcd
cotia-ge or takcn ul. adv.tnccd isnthcnaiîal andl sentific %vork .- but f yu
%verc ta question ita,. yau wsoulîl find liat at o atterri regret thatthcy
di4 fiai sa-c the value of sucia an education soutier. or tbat tht-y bave flot haa

thtoppuîuuîyorlam laas-il hcasea-t aib.leia auffaicnt indication
ai ais value ta glaniae aver tht farcaaost naimn= iin tht clctical ricldi anal ta
naote the proportion ai thent that bIse rces-ca ihis sr-ijnîng. *l'at il i
bting apipreciateal s slaowa iît tlae dcmand ai tht large conapanies, for gnanlu-
aies ai enginleering schals. sort adaaittiag nane but staeh n ta ellc
spechal studeni courses cstabtishrad hy thaat Ao rias r'ot the pîrpaeo aianan
inr, Ian ta Io . afiir tht installation and running af tht maclîincey ihcy
manaufacture-

Tiahec arc &titi suisse. howeve-. %%ha adavacate tut macrits ai tht machane
si 1. sari rcpair shapt. the dynanto and molor roos. fild andl armature

coasarsactlan andl winahing. thetesct roua. &c.. as an ample sciaaalîng. biat
the %seîgbt of opinaonî îas aw thlai te clectrcai en.Caaar limild soasciag
mare. % min Whao as traiteaid ont).in ibis wuay anal bias flot obtaitncci a preîty
1:00d woriaiag Iacqtjintanctc %vill tht clemnr.r las of clcariciiy anal
magnetîn, is hile ta niaike ndicalaai if no% senaous misiaskcî. whicla tla
man propcdys grotundd tn thatat pnncaples could flot pasiibly fail iata.
As a case an paiat ai cante svîtii aur nattae nat su long sanace, ulta-re tita-t
ellen traîacd an thas su-ny agrea tiaat a certain m-nnectin ai the- shunt raclais
ofan Edison dynamo sai srong anal had il chançcd liecause îhcy had fiai
sern it as: an that way blore. and alahaugh il suas paintcd oeit ta thesse
abat tht cura-cnt liat ta careulaite la exacthy that Lime diretion la tht coils as
il did s>th the conn-ctions a-tit sbach thcy sucie saaifacal.

Anal ahai %are tht riseatiat clcmcnis ai atiais college calucation? This
biangs us ta sanatifer imnportant aquestion. Ila t at of u piaifir vnaa-y-
tlit f or. ta %%hat cstent -,suld ane specialira-?
lv tht cla-ri=cas nginter t ea hani c a en1ineMr as l a-I? Sante hase

ansuca-td - yr-, "and olacrsaîrrrcnlyhia%s-tid no.- arahcanszdcatble
etnîh.shs. Sir Win. Thomsons. aaw Lard Keclvin. gave aes his opiîniotn that
tht cîcetcal etagîneer staaad be nanc-tenths mchznical anal one.tcnth
cictncal ; soaxe af the ha-st calucatianisis actais the fine would noir reverse
itt figures. P'auiaps bath are càtrcnacs . ait leat ihcy appear ta le su

for the a-cquirementts af tht avierage ela-ciricai cnginccr af thetpa-cnent anal for
sonair lime sa . me. Coniditians hav- somtitbui changcd lance Smýi Wna.
Thomsan gave t -as aivie. althougb ibere aic suîit sortie engincesi fii evefi

o:aer-ttath clcanirma 1. A niat evrt dtvisaon iroulal. bawcvc-. licier race the
pt-tient riequarenit ta

Tht min itha s sorlang alang adivanceal lanes bas actai ftur consaay.
Tht cîetica-s faild noir su ata anal cstending su rapirily thît many ns%
-a-Il oceupy ail lisa-it rime on1 specsal sçaik Suds ma-n are aite îo do a-ma
only a sl-gi atcquý-ilsaîe sah mechAniamt cnganerag. Iou-as.the

Mettat cl-caîlcal ene-nc-a as noat est. A> site Central prasciibianca an
medîcïnt, lac maust c. s-c a %vider lda. In installing planas for lighting.
posa- supply. &c.. bc hais io da sath itant crigints anal boilers anal ail tht-jr
acce-ssoire, a-asels-u"tang anal bastings. bcltar anal gcaring. fly ahlâeîs.
drilng: -)allc)-3, %I.c. sab asattr turincs ana l ea conarol. %% iah tht hltng
anal rinnifig ai canstruction anal rcpatr isopi. .&c . &e. lit slaauaha tilacit-
fore tec familiAr %villb ai Icam the mechanîcai lxianciats, af the construction
aad tunnaag of edana-y =sahincry. tht runnifg coaatisrai the stoîra
engîne anabc thttatlaz*ttn fai saer posuer. lata iai nee sur-thAit hshoota

bei practaî-al nîaua-iînist. Xtsts cngaarerng colla-grs. ther- atre, eitha: coan.
banc tht twa courses, or sre quite tht a-lectttcsl ».ct-i ta cou-er a r*ood
d<laI cif the %a,-ouian mechAnacai praroplci. A large prtm. sucli s tbe
matthr'naaas aenal mechatnis. as ncceaar.>- the hamderin boith

la thae plannaing of a collirgc course. anc oi tht firni dficulis met a-ath. is
ia dmia-atng tht rartiis-c amporsaînce, watb regard ta tht tinte titble, ai the
tha-aicnl.asnd îarcieol acwki * andl tItis is -Alias daffarenz c-allega-s diai-teý
tapon mait. %orne dcvo:îtng cansadcralalc aaime ta foadr>- work and patterae

makînrg. fecfang: machiîne shoça s-ria. suada as vise a-cuL- turning. ~c. a-hile
otîtam m3esir tht mraîcwal wodce tn dhmughatang. t-la-tint-a aclîîng. eagînc
amn 1 bcae tcsttag,. dynamoa andl aotort a-sang. &r. %ahich ianaove the 3ppli-
c2tion oi ahe mort difucalt p-nçipi anal assu ta illasanate andl iflpacss

%hen. XVe tlank ta sa it naît ta folîca an colia-ge ta sactifice pratîical
as-otia ta iacareal sualica the formner tasaîntcs chacfiy thase apea-asions a-hidi

one tan rackc up a-<adîly in pecace. or the ra-re Acqu-rng of sl.îll in je
nachrtusîal operataca. In englnenini:. anal esptcally ta cleca-cai ciagiacea-

ang. the natihenatacal andl saentafic training ncesuuy ts liecraîrg asialt
andl wisaer. Once aa caigineer lbas slated outian pactice he has talt tinta.
anda ustI Ici$ ilnatns ta go laina and ari up mathctnatî& If bc
has "a had a goond mathcsnaiil training lic finals himsdi' unale to rad
and I t rep ab"s-ts ai the tcr pari of tht rlcerical littrature ta the

îsenailia. î let lat aaî aio dol in clectricai matîcrs. proaubly becanis
disgusacal î-i th advainet.d clecirieal s a nd alalea plunis ai lthe prafessian.
site introdauctian afi'% arntpplicataions. the pecraelag in o itchadi. designing
aendl ltavrating. lac re-sîgas ta otiicîs. Witte tr man. howevcr. Who liai

dcs'oîa diai-te ar four years ta n careuail ssitily ofait naticats snti te direct
tirait reaitd priacitffea tndcrlyiag the science ai elctricity it ia différenat.
fir ilougli lac sui îuy htave att îficutyla iolaaviîîg clectrical advanca-
nient laec s tsa suiaolly .i Fca. It aïa litat tiaca-core ilas the coli-ge mîuaent
shaulal piy, spnia-e tltiiolt tu tiaose taras ai' lais a-arkialat arc îiuumlly
ciassca utadarr trea d lîcfa <itlîery. Iltas taie tit lac nay nai da ai Wecil ni
Cîrit san lie tantes aout an lias prafessian i% alle Cridalao a schaol wlicre
muire atitentton ta gscia ta tue laractie-itl sie, but lac avili tore thaîne maka I
Up ta tutlong naît. Il i a case ni slov laut tre.

Anthaar objectiion ta, tiat cliii ai prasetical work liciore nientbaned-
i'ouadry. muacine shahl suor ai. &c.. as iliat, att collrgc. et is usuahly tadcr too
arîificî.ti coniditions, sandals tbcrei'ore nat oi as atiacî valait ta tht engificer
ns it lie liadt abtit-atl tht tapa-ri-net in ncttitl aaachine sharts. &c . under
ntormal condiîtions. anal eslicciaily is tis truc ia quastioans ai tht conmmercial

v.iu o! tht sica-k dont. Mioreaiver. students is uty oblasn ibis pracicab ex.
lacnieice. o at large plara ai it. hiefore gr.iduatitag. for la mi coltcgcs thers: ha
a long suaaaaar v-acation.in taur awn utitis city thy hase rive tmotntes, aenal
ahe sitdenas nie a-speeially advut-d ta. andl aîost ai i litai do. oltatia employ-
mntin la ar.ous anis. atîccianiaal nnd cetitai, anal su suppleta- ai tianit
course in at sasuale w.iy. An cecetacal stuileni shouid. if possible. ahîtain
lais cxpecricnce ia aen cîciricial îtatclin- short, fur conastructiaon or repairs
-tht mtore- gena-r.i tht a-ork the iciter-anal la ahis waay he a-tilie ac btalning
iitaaaiaaaki and etaicai practice ai tht uenia time.

%Wc bive saut t laine naw ta go wiua marse dctil Intel tht wark ai tht
colitgc. or constater %%bat suijccts slaaulai or stould noi lie ittcliadc in tF--
course anal boss titcy sittulalb lieiait iith. rlhe inmportanace ai tht iabora-
aary as an educ;ttîota.ii liai is gcnt-raiiy recagnieal; a goZd lilirry is alto a
ga-cat ht-la. aenal in our day ai suca aip:d adv.anccaiet îhc incal journal
la inadispenal. but et wale-a.w.ake staff anal studenis thai men bus:aets are
tiat clii fac-tors in the suceas oi sany coliege.

A inaîcrabi suggesicd (tlt MIe. Nicholîs, owting~ ta his position
aad caperience, sisoull hbe able ta niake sanie remarks on flie
s.ulject af Ma-. itra-tll' p:ipe, whtcla coulai nt fait ta bie insîruc-

Ma-. Nicialîs satal if tise geatleman a-ould indicate an -hat line
he desirel lsim ta speak he svould hiav-c pleasure in doing sa.
The paperjt rend by 'Mr. Mca-a-i vvas. a nsost «able ta-cause on
Ille stibjc, and a-hile on bis feet hie would propase ihat a voie

o! ýt ,l;k e n heiabn for prcparmng anle aeading il. ài-.
'Mca-il badl cvidently considerel tlic malter ýfrom tht point ai
viit- af the sîtudent or Univetrsaity gr.iduzate. Ht coulci qute
undersianal, indeecal ie land met %-tille the sanie diffactalties in bis
aira business, tiant a studeni afier haaviag spent a long liamt au
college an a sctentific course, feIt coasadcrably ni sen on going
aita enspîcyment att suds an office -as ibe ont ai ibics ie 'vas
manager. Tiscy tend reccas-cal a s-altîable iboeuieai tiaining, but
ubey a-ca-e complettly ai a loss unîtil îley tend a-eccived abat prac-
itcal taianing wirh ant %'auld enable thern ta MaI tht office of
superintendei ariao guide tise progressaif an electrical enter-
prise. lie noticeal ]rof. Rosclirugh ia the rmont, andl lie
tîsaugii i a-auld bic iateresing ta hea- from bim as ta the full
extcat ta sihicli the clectrical course %as a-rital in tht School
ai Iiacaacal Science. la tie conpany sniih a-bich hie bimself
a-as conaected thev- hada a saudent course, lasting tram eigbîeen
sioasths ta tsio years, dti-g tîhich tierrc tIie sturient passeal
tiarough cvcry deparameai ai electa-ical indusiry, and flot aaly ia
the macinera shop, but in pracicai aptaion and construction
on tie rat, beccause thYay bad tes speisal ni cast tiere mondeison
outsîde construction ; and liy thet uie îbey siec tha-augb a-lus
tient course îhley gcneraliy a-ca-e capable youag fellosns. If they
laad baid pes-ous traing in the Scîtool ai Praicticail Science, tht
Unrsisty, or sanie cathe- techaical coIlcgc,-and it îhought a-c
hnd as good factities of that Lainal be-c is aay in. the Unlîcal
Siaies-the practîcai course mas v-cay tnuch siaipliricd, bccause
tltey cammenceai a-tb an undcrstandiag of tht pa-inciples, and l

%vsas a-cIi kaoa-n tinit a-lita-c ihe principlts arc not uadersood ai
any asîtchanacal pacte ai a-ca-k i h in sucb barder ta, gain a pa-oper
tapaeciatman ai thetiîndcraaaing.

Ma-. Blacl- salId ahai tht: pnpcra-vas onet lu a-hich lac had look-ed
torata etî-ah a ga-cat deai o aintta-est, %tid tht subjcct livas ane
ibc hehougbî a-auld engage a -ca-y large sh.tre of attention

on tht part afianembers, of tht Association. Sanne tha-et or four
ycars aga. h en-d begun tht collection ai the calendars ai tht
dificrena icebtîtal collegzes sa-ici cagageal la ieaching clectrical
engineering, anal bc had bea -ca-y aîuch stnaek by the difflercnicc
hictîveen the v-reus caurses, na tii-a ai -ihich cxactly agi-ed; la
tact sanie a-ta-e Ma- avide apari, andl no ts-o, agi-ccd upon thec
nccess.try qualificat ions for cntea-lng tht collegec. There a-et
gîta: dfTcrcnccs ta the a-oa-shops anal apparatus possesseal by
thc difea-cat collegts. la sarie a fair knoa-lcdgc coulal bc ah-
taitta ai the a-tlts anal m-orking appar.titis connected svith engi-
ncering; others a-ca- unbappily deficictit ana l bd ne apparats
a-h.tiescr, aoahiag cica ai a reptair sisop. Our ain Scboal ai
Pratical Science hnda adopîcal a midleî course; it suppieal con-
sialtralle -tp>rtts for testing pua-poses, but thort vas ne ma-
chine ehop. Il aas ihus a s-cay diffi'cit musatcr to dtcide fa-rn
tie caicadaas srbicb colîcge ta, attend. Tht courses alita- enter,-
ing a-cie aisc erv vide allait. Tht cssay santeal taa Lord
Kelv-ta hada laid dca-n the truile thait the elecrical englacer shaulal
bc nine îcnîhs niechanic -anal one îeaîh elecitician. Sanie t--
verste! ibis, and belal that bc should hic eighi tcnihs clecta-kal
anal ta-o icaths mecsaunacal. Corneil Uaivcrsiiv nuigbt bc takcn
as an exanspît ai tht collegos in a-hicb they gavse, or profess ta
Riv-e,.-& thorotagh da-illinR tis te ai o toals anal machiacry. They
h.id a plant there snhacb cost mllions or tîoncy, das-en by hua
drcds ofihor-se pow-er anal îhcy bada a 6ooc horst pol-cr si-aie
inheel, as a-cIl as steani. Lehigh had nothing la the si-ny of nia
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chincry at ail, but bail armaigeients %vlla> certain shocps by which
tic students could go in2 anci sec t1he %vork. They prafesseci ta
give (hein, s.uficient ma~tinal trainuing 1by a faren2ai (3r superix-
tendent. 1le observed iv tyeadi:îg electrical papers aba:t Ille
protessors in tic leadiîig clectrical colleges of the Unit:ed States
itere nat agi-ccd as ta tilt necessar>' tiaiiig, sotie recomiend-
ing anc course, siîe anotîter. 'l'le Uî2ivérsity ai WVisconsin,
wlutec tilt), auterptedi ta specialize, l2ad th-c or four clioeerent
courses, :anl adlvised students ta take a speciai course. Sanie ai
the courses, as railroading, \%etc more Iîîeclîaîîîcal, ailiers Ilarc
purely theoretical in connection wîitli tic telegraph anti telephione.
Ile tliouglit tie discussion afi these papers ai tit conventions,
niaa tic consideration ai ilîcin by nîeîîibers between tic canven-
tiens, %vas î'cty ustul ta the profession ati large. No doulit in
tit course carilmie .arcaolitntmo) systcîîi irould be arrived at.
liere ini Canada ire lad tivo special schools for sucli training,
ote nt NIcGilI College, wvlicre tliey lad recently adoptcd a une-
ch:înical or %vorkslîop course, and anc ini tic City' ai Toronto,
wicre lîcy gave (lieuretical training aîîd providcd testing nia-
chinesy, etc. MNeniîbers ai the Association %iio wvislicd ta sendi
tîcir yaung fricnds ta thcsc institutions îrould have ta stîdy che
two systcîîîs up aîîd choase betwceen tlieni.

MIr. Galt said lic haci ne doulit in bis mind that the qeto
ai educating clc:rical engincers should lie fi-on the theorelticaýln
staiîdpoinc tolloved ini the collegeb. Macere ivas danger iri intra-
ducing inca the college îvark iaîual or miachine %vor], cxcept
as ant auxiliary ini colînection with i nal ccscing %vork. 1Uc doubted
tilt dcsirability ai colleges takung uip lîis practicai brandi, and
hcld tiait it iras %%,long ta inculcate tic ide-i tiant joung students
wore able ta gain -ac colleges bath a theoretical -and practical
knoivledge. Tilt tcndcncy af tlie prescrnt age iras ta specialize
as nuocl as possible, -and lie thouglît anc %'hcî desires ta become
proficient as an clectrical enguncer shoulcl nat devote two
ycars ta acquiring a sýnîaîteri af meclianical engineering or
any tailier branch af cngiiîeeing. Ini cases %vhcre lie desires ta
.cvoid blunders thc ciectrical engineer shocîld rcly on sanie ex-
petc mechanical engineer if il ias a îîatcr ai a nuechanical
character that %vas ling deait viril. He tbougb thaat course
woauld bic mucli better for al parties. 1le ivas not inclined ta
.%grc îvi;l Lard Kelvin's dictuni, thiat tic electrical enagincer
should lic naile tendis inechanical and anc tenth clecîrical. lie
lielicvcd that thc clectricai engisicci ntiust bce largely electrical,
having sufficient maechanicai knawvlcdgc ta enable faim ta appre-
ciate the necessity ai sccl<ing expert help ta kccp liîn out ai
trouble ini that liranch. Muchu attention had licen paid by cdu.
catianist te this lîne, and ibetie %vas no teason ta complaira ai
the facilities afforcled inib tis line in Canada, tiiere being cîro
large establishnments, chat ini connection %villa MàcGill, and, tie
Toi-onte School ofiPractical Scienceas %velI as nîincar institutions.
In iluese a first rate theoretical training iniglit bc had, «and lic
ilhouglit the correct idea iras for the*students ta go eut front
these places -and acquirc practical knowlcdgc in tic way Mr.
Nicholîs liaud spolcn ai, ini îorkz slîops canncctcd with gencrai,
clectric îvork, in iihich wvay îlicy iîouuld become uhoroughly cf-
fBcicnt.

Mr. A. A. Wright asked.-'" What do yau scnd your boy ta
college fer anlyîay, irhat are yen going a Ie îrithbinau? Y'au
senti hlii chere sa tha lie may- carra a living. Tic question is,
îvhcn lie cornes out cf college, iwbat is be going ce (Io." A mari
ivia liiicd in England vranted anc kind af an education, and a
mati bei-e in Canada another kund. A m-tn %iteo ient ta Oxford
ivent ta bc a specialis:, a mathemnatician, a modern language
mnan or somcthin?, cIsc. Here in Ontario it ivas necessary ta
knoiv a gi-ca: deal albout cverything. At one time îvhcn a man
look charge ai a higli sclicool lie bad ce bc acquainced wvitl
nnathcmnatics, Latin, Grcek and iorcigna languages, but tbat iras
changcd now. One nuanster taugbî modem languages -and
another classkcs, and sa on, and be hclieved a lime iras <-eming
îvhcn there wîould lie nothing but specialisîs. But at the p. -sent
limne it ivas nccssary for a mant ta knaiv a great dca) about
cvcrything. Hc nccdced ta bc able te go inta an clectric liglit
station and take charge of anti bandle the plant «and i-ln ac
dynamo, and ta know a gond deal about cvcrytiing. Il sccmcd
te haim tiat a muan %vla attendecl college ouglit ta know a gi-cat
decal about cvcrytling ; hc bclievcd iliat %%-lin a yoîîng Mai
%vent ta onc of Oui- colleges -and took up pi-acuicai --vork hc ouglit
ta know a 4reat deai îvhcn lic gai (lirougli. He tliought thc
proper course ivas ta send a young mani ta the higli school until
he knciv :% gi-ent deal aîbout mahm: cbcausc bc could not
gel along in elctrical studies xithout that k-noivlcdge. Then hc
should leara Frenclu, beccause il %vould lic ci great service ta bila
by cnablung 1dm te rcnd electrical literature publiskr in France,
which ivas a gi-cat lcctrical coutînry. Then hc %vatild linve hiîui
go ta work and run a dynamio -and look afier thc plan:, anti it
îvould tit ake haim lon*g te acquire a knouwcdge oi tict work.
Then lie believecd hc should take up (bis course; i thi-et ycars
course should be idcnatical with a niechanical and ecctrical
course. The iourth yea- lit could take up cithcr clcct-icsl or
mechaniralI engineering as ivas preler-ed. Duing vacations hc
could do as iras suggcstcd in the paper rcad, get Iata sortie
voik-shop iîhcre lie could sec Uhc k-ind ai work lic was gaing te

bc engaged ar, and ini that way licame a arcal aciical mati,
.and jhat iîvas Uic kind cfimen wantcd, men irbo wicre not afrnicl
ttîckle piccicatlwri-. Tic sooneroui-young men kncwthey
had ta woi-k the betci- for them. He %vished te second the

motion for the vote af thanks oa the wvricr of the palier rend,
baccausc il was a rcaily vaitiablc une, and ton îîîuch crcdil couic]
aloi be g4îvcn to thc gentleeni %vite prtparedti dese paliers for
the becfat of clîcîr fellowv ieibers of the Associatiotn.

INIr. Johnson said chat by the taile a youing tian land passeil
througlî a scientuBc coursc lie %%,.as perhaps .aillIe tonold ta take
ho01( of shop work. lic tlîought abiat as land becti suggestcd,
t bey should laite tîdvanlngc of ieir vacation tu acquire a1 know-
Iedge of practicai wvolk, %vhîicli wvould be of the gi catest advan.
tagc ta dicta. lie coîîsidered Ilhe prictîcal part absolîitely
iccssary. Tlucre wcrt: occasions wieil ail electical cnigincer
imighi bc calleil upon ta fix sorte Part of an engine or dynamolc
ani a towvn wliiere lie woulcl net bc able tu secuire tilte services of a
goofi l achînaisi. î le thouglit, therefore, liant allier a1 Young mani
lad abzacied a higlh school cdlucatioi ain matheicatics, lie ouglit
if possible to take ;a machine sliap course of practical training,
and after lian a ycar or two spein in Iiiglicr clîcoreticai training
tvould bc of -.t iantaigc to baiîn, or even before taking the machine
sliop course lic could take the course of the School of 1ractical
Science, thcn the machine sliop, anci then one or two ycars in
tic best college lic could Binc.

ÏNr. Breithauipt chouglit the machine shop training :>iiîald bc
oablained very largely cuisicle of the cailege, tîat the ilîcoreticai
course should ci distinct train the znaclîîne Shptp training.

Mr. Rosebrîîgl said thc inemibers miigiht bc interestud ira hear-
ing what wvas the course it tilt Schooi of 1ractical Science, iii
Toronto. The work in the meclianical1 etieincritig course %vas
mutch the sanie as in the purely mecclianical course for thre
years, and ini addition to this, runnung through the entire course,
starting «it the ver>' fiast terni, iras a course of electricity, which
ra in iis way. In the first y-ear %vas a course at hIe University
by Prof. Loudon, o22 clectricity and magi2etism, taking a rapid
run through 112e ivhole range, giving the stuclent %vito liad neyer
consîclered tl2e question a gonad genteral idea on t12e subject,
probably as n2uclî as any ordinarily educatecl person %%lio 12a(
manle no splecial study ofi h could be expecteci ta icnow. lui-
mcdiately follotvmg this was a course in tilt Scli00i of Science
on the -flowv af electrical carrent. Foliotving that in the
second ycar, a course %vas gavera in electrici mensuirenient of
currents and resistance. riien thc third yeat t12e subject af
dynanmos and miotors and storage batcrics %%.es corîsidered, Ille
continuous current only, alternati2g currents being lcit ta the
four)> or post gracluate year, on accouint oft (1e extra inatiilmati-
cal difficulty involved. ln the fourth year, whicî als oi taken
uîî by ail the studentb, nearly the enlire taille was spent in laoabra-
cory %work. %Villa regard ta tie machine 5l20p wvork, liant %va> eni-
tirely outside of te tour years wvork of the schooi. In oarder ta
obtaîn tie dîploita of tile sclîool it wnis neccssary tu present a1
cercificaite of fIaving had oîîe years practice, sa aliciehcr il in-
î'olved a complete course of five ycars.

Mr-. F. Th2omson said tic question had often been asked ira
Canada wvilahr ani electrical cigincer iras reqtiirecl ta run t12C5e
cectrîc plants. lie tliocîglt the average pay ai clectricai engin-
cers ruannung plants %vould be aboîn lena doll.îrs per wveek. Tl2ere
wîere in t12e P>rovince af Quebec quite a nuînber cf coileges
iliat professed ta turna out electrical and i2leclianical cngineers.
&M\any of iliesc institutiens possesseci nul, tie nuas? ruLlinenlary
anal antîquacci appliances, and the professor %vite instructed tile
stuclent knewv practically nothing of nlIiaýt lic ivas taiking about.
A number of graduaces ofthe schuls land presentced clîemnselves
ta huit seeking positions, .%,sth a certificate Statîng they, ivere
thoroughly qualified ta take hold af alitinst any elccricai plant.
The question semed ta bain In bc, wvould (12e use ai electricity
deî'elap ta sucl ant extent as ta tiake rooni for ail tl2ose %vite
wverc crotvding aval the business. Tilt large finns wcr: comibin-
ing, -and many of thcm liait ail tl2cr farad balfa dozen electricail
enigîneers îî'ei1 verscd in the business, and tl2ce BrTins bail no
rooni for scdents. These latter tverec oblice.l ia take surate
very maior position at a sEu2al sala-y, anti En.ny af iliiui even-
tually lcit the cectrcal business and cntereci inta seulîe aiier
pursuît. 1 t vas bis experience of ivhat becamc ai thc clcîrical
engîncer traincd in sortie of t12e colleges tbat thtre ivas no wcark
for ilhcam ta do.

Mr angton saîd on 112e point referrcd ta in t12e paper regard1.
ing students spenclîng tl2e suminer vacation in mnachine sl20ps,
hc did not sec howv bhcy %verc going ioda îabat. In mosi sliaps
th2e apprentice %vas rcgardcd Nomclîai.t in aile liglit af a nuis-
ance for the flîst six nionths or a vear, -andi he did not thînk any
grcat alacrity would bc shown on ihe pari of mtachine sbops ia
take in a boy for ire months and then Ict hiram gu. Undoubt-
cdly il would bic the best îvay ta comîbine Ilicorctical and practi-
cal wcirk bcît great difliculty cxistel in carrying out thlat
;arrangement. lic ily ngrccd withlî il that hall licen saiclar-
gai-ding tlle neCCSSity ai practical %ciTk. A certain dcgi-ce of
liis practical knowlecdge could bc: iînpartedl it thc collegcs. Fur
insmnce, the founclry branch takcrn a.i college %vas very tîscful -
bhough tic student worked at n-iailding impossible foi-ais whicb

hc woauld neyer mauld in practice, he learnecd what ta :cvoid.
But thc atempt ta praduce actua machines iii iliermachine slîap
ail collegc wns ccrtairnly a very great waste oft hestudent's lime.
lic quite agi-ceed %villa 'ir. Thomson thatmanay ai the youiny mcin
naw makung thcir ivay into the clectrical profession would liW
dis;tppoinied, becacise Uic>' we:e paying toe much attention ta
the clectrical pat railler thant the engineering part of their
in.ining. Any extensive dcvelopmtnt coulci only bc lookeci for
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in thc field cf commercial oclaptation of electricity. lie did nai
quite agre %ville the definition of Lord Kelvin, but in coin-
miercial electricà) wvork, in engineering and railway woark, a
mari required ta bc as much, if nat more, a civil or niechanical
cnginer es an clcctriciun.

The Presidcnt said lit lîad fcequuntly wvondercdl what in
goinig tai becaîne of the large aiumiber cif 'clectrical crngineers
in:întiafctured, but lic supposed tent, as in tic case af the
lawyers and doctors, il would bc a case of tlte survivat af the

Illr. Nicholls said lie hardly tlîaught so. *ra bc a law.ycr or
adoctars aitlîougi tbert wecrc no aubt nritnerous aspirants,

ane bail nt least ta have a certificate af canîpelrncy, and they
werc obliged ta serve a ptuper terni and pass a rigici exanul-
niation befarr being n1loived ta assumne the dulies af those pi il-
fessions. in the electrical busines!i the terni ai electrical cen-
gineer as applied ta Canada wvas a rnisnamcer, for they wverc
vcry fit andfiar between.

,r. Langtani said hae had fargotten ane paint hc intenclcd
ta have iiicntianed, teat %vas thnt in Canadian establishments
a better oppurtunity %%,as a(l'ordcd af studying the practical wark-1
in detail ihan in the hirger concertes such as that at Lynn,
MIass. In these latter thc student iras mnovcd about and saw
vaýriaus opcrations, but flot ver> Iiuc1 îersanal tittention was
giu'en go bien, and lie only sav anc thing a.t a uie, whereas in
Canada, in sucli a shop as tient of the Canadian Cencral Electric
Campany at Peterborough, he saw all vrnctes af waork, and that
an a soualler scale. and crme Ino more imnmediate contact with
the variaus diflictilties and points arising. He therefore
îli<uglit that Canada ofiercd a better field for education in elcc-
trical engineering than the United States did.

The President then put the motion for a voit of thanks ta M4r.
Mientili for his paper, which iras caried.

Tht President die said that, aes there wverc a feir minutes
ta spart before thetuime for adjournmcont, and as hie understocid
that i-r. Thomnson hand been experimenting ta a certain extent
with altcrn'itîng currentso bfhgle tension, he would ask that gentle-
Mari ta give a feu, remarks on the resuit ai lis experimeints,
-end as ta the possibility of gcuting up an fflernating curnent of
sufficienîl>' higle tension ta use in the way proposed by the
pallies who werc exploiting these large poîî'er wvorks, and also
as ta the possibilities af constructing a dynamo that irauld
stand tension ai such a character.

M. Thomson rcplied iba3 li coîîld reot sa>' much as ta how
the experîments referred ta wauld tum out. le had intcnded
ta îîneîare a palier an the subject, but had flot been able ta do
sor for wiant ai tente.

The meeting adjourned for lunch fronti 2.3o ta i.3o.

rFtttNOON SESSION.
Trhe Convention %%,as calleil ta order by the President et 2

Sanie discussion taok place as ta tht time at ivhich the next
meceting should bc held, end il "'as decided ta lcave the matter
in the bands ai tht Executive Coînnittce ta nominale a date
about the end ai August or tht beginning ai September.

Et.ECTION OF' OFFICE1RS.

MNi-. Kanmenrer inquircd il the nomination oi officers iras n0w
in arder.

The Plresidcnt lhavine replied in the affirmiative
Mr. Kammlctcr nominated the prescrit President, first end

second Vicc-l>residcnts ta til tht saine offices next year. Thest
gentlemen liait mande a success ai lever)- meeting thus far, and
aes there ivas a little doulit as go îî'hezher ntxt >'ear's meeting was
goîng ta be a success or not at M,\ontreai, tuc thoîîght il would
bc %well ta retain thecir services.

.Nr. Nicholls secondcd tht motion.
Mr-. A. A. Wright thouglit this methad ai naminating en bloc

%vas not a regular mode ai procedure.
Tht P'resident said the face, ai the nomination being madle in

thial îay did tiot necessanrly îiipiy that tht>' would flot bc bal-
lited frsprtl'

Afîc- sanie funther discussion, no further nominations bcbng
made, the thi-ce officers noininatcd by 'Mr. X-immerer 'rere de-
ciaced cected ta tht same offices for tht forthcaming year.

Tht President then said that the -course tàken iras ane flot at
aIl anticipated by hem, -.nd hie %vauld have preferred thu'%t souri
ont tise had been elcîed President. lit tend always dont al]
teat la>' in bis potwcr ta ndvance tht interests ai the Association
from its commencement ta tlic prescrnt tiamt, a-ind it did seemi Ia
hien that it wouli have bc-cr beizertihat some ane eisc should
naw rclieve hîmi ai the dulics ai tht office. Hawcver, as et
semed tai bc tht wvish of tht Convention, hc bad no alternative
but to fail loto brne. The success oi tht Association iras what
he dtsired ta sec, end lit cauid be xciied on ta do cverything in
bis powrer ta i'urthcr uts iîss

Vict-Iltsident Dunstan siuizl in vitir ai tht fact thant the next
Convention iras ta take plaire in Montieal lie telt ratlier strongly
that the officers shouid have becn ai that city. If tht Conven-
tion thought othervisc, howcî'er, hie bowed ta their ivishes, and
would doal li1 e could to make the Miontrei meeting as great a
success as posible.

V'ice-lPi esident Can'oll iuisa spao-e bncfl)', stating bis intention
tri do everytbing possible ta instîre the success ai the meeting at

Me'. C. H. Moî timier wîas dte tîoîninatcd for Secret.iry-Treas-
uirer by MNI. A. B1. Smith, and no oter nominations being miade,
iras dcclarcd tlccted.

Mr. iNuo îner suitably acknoawlged tht lianor conferred by
his unaîiimous re-election, and assured tht members prescrnt
tient in tht future as in the past, lie wouid bend aIl hîs eniergies
ta secure tht success ai the Association.

Tlic Vrcsi<ent then stateci dent thene ivene ten inenibers of tht
Exccutive Coîîîmiittec ta bc elected. Actai-ding ta tht anuend-
ment mide ta te Constitution, five of these would luold office
for anc year ancl fave for tira y-cars. Il ira.s thouglit as ircîl by
severali înenibtrs thent the memibers slîould be cected -ai the
presenit Convention, and the question as ta îî'bîch five shaîl con-
tenu1e in office bc determîincd ai Ilie next election. If that is tht
pleasure ai the Convtention it could bc so anderedl.

MNI. Nichoîls isktd how dtua îouid bc dcterînined a.t tht next
meeting.

The Plresident expl.îintd tdent the finsi tive înembcrs ai the
Executive Coînmittec irould be cectcd for a s5econd year, aent
ilien tive more îvould be elected ta fill vacancies.

The nominations irere tiien receivcd as follows:
Mr-. Dunstan nouinated AMr. A. B. Smîith, of Toronto.
Mr. Niclialis nominatied Mr. John Yule, ai Guelph.
Mr. Yule asked ta have bis namne withdrawn.
&Mr. Nichois s'uid a nomince could flot withdraîv without the

consent ai bis naminatar, and lie declined ta consent ta the
withdrairal ai Mi-. Yule's naie.

Mr. John Carrail then made tht foilowîng nominations: Ham-
iltoîi, MnI. D. Thomson and '&%I. Gea. Black; Torntto, Mr. A. B.
Smxith andi Mr. J. A. Kaime.rer; Ottawa, Nlr. T. Ahearn ;
Ileterbaro', MNI. J. W. Taylor ; 'Mont-tai, i. L. 13. McFarlane
andi Mr. D. A. Starr ; Owren Sound, Mr. S. J. Parker; Guelph,
MNI. John Y'ule.

Mdr. A. A. Wrnight expresseti bis surprise at this îî'holesale
nomination. Il scemed ta hiem a ;iery strange mtthod ai pro-
cedure.

Mr. Nîchoils then nomnateti Mr. A. A. WVright, af Renfrew.
M. WVright siid lie hend more business than hae coutld attend

ta, and althoughe Mr. Nicholîs liad raiseti the point tient Mir. Yule
coulti not îvîtlraw witlîout the consent ai bis nominatar, it took,
tira ta make a bargain, and lie must positively decline the nîni -
nation.

Mr. YlI no:îîinatcd Mr. Rosebrugh, ai Toronto.
INIr. Taylor. ai Peter-boro', askcd ta îvithdraw bis name, and ta

nommiat N. Fisk, of the saine place.
Mr. Nicliolis îîorinated Mr-. C. P>. Dîvight and Mfr. K. J.

Dunstan.
MNr. Dunstan nominated MIr. Fred. Nichalis, af Toronto.
Mr. Nicholîs saitieht ils a matten ai principle he waould pi-cicr

tient his namie should be ivithdrawn. Miucli as hie appi-eciated
the lianon, lic clid not thin, thiat a mi interested from a busi-
nless stand-point in dcaling ivith a large class ai active members
in such aen Association as this shotîld accept an office in i.
Sitce ils inception lie had dont ail lie coutl ta hclp forîrard the
%%'ark ai the Association ;end ivouici coi'.inue ta do so. But if
the Association %ras ta bc successful il should bc nanatged cen-
tinel>' by active elcctric light, teleg-ap> and tcitphooc men, and
not by any' ane îho t axes ta gid. Hte had taken thiat posi-
tion from the fi-si, aend ihe fett just as strongly as ever an that

pon to.day. Ht iras happy ta be present ai the meetings ai
th, Association as an active pnivate member, but ai tliat point
hae îlought bis interest in il shoulti ceasc.

Mr. A. B. Smith noîrinated Mnt. John Gait.
M . Cari-all nominatd M1r. John Langton.
Mi-. Langton said bc thoroughiy agreed %vith the vicirs jusi

enuenciated b>' Mi-. Nicholis-îhant oficers of the Association
should be buycrs and notseliers. Hc must thertiore decline the
nomination.

Tht nominations irere then clased.
Tht Presideni aendi Mn. Carroll irere appoiotied ta act as

scrutinei-, and praccedtitti tate the ballot.
The ballot resulteti in tht election ai the iollowing gentlemen

ta compost the Exccutiî'e Committet:- A. B3. Snmith, T. R. Rose-
brugle, Tor ota; S. B. blc'Faniaoie, 1). A. Starr, Mlontreai ;
John Yule, Guclph; D. Thomnsan, Gea. Black, Hamîilton.; E.
Cari Breithaupt, Beilin ; Hi. 0. Fisk, Peterboro' ; Thos. Ahta-o,
Ot tawra.

'Mn. Nichlais moved, stconded by 1NI. Thomson, ilthat the
îhanks alibhis Association bc tendeci ta tht Industrial Exhi-
bition Association for tht use ai tht Directors' room andi other
courtesies cxtended ta il, and that a capt>, ai this resoitition bc
fonraid ta tue Industtial Exhibition Association."

On mtiion ai Mi-. A. B. Smith, secoodeti b>' Mr. Taylor, tht
sum of $25 iî'as vaîed ta the Sccretary-*rrcasurer for bis services
dui-ing tht past ),ear.

Tht iallowing imper %ivas recad by Mn Langton
IDIRECT Co,%NECTFt) t)YNANOS WtTII STEANI ENGINMS

UV jolis LÂxCi-fi.

Dynamonls directly conntcted ta stcaîn engines have been flot
tuncommonly used in Europe ironi tht tiri-s introduction af ie-
trie hghtingz; so mach soe tieat tht custom bas. been noted as a
distinguishing characteristic ai European practice compareti îvith
the aimast exclusive use of belt duiircn machines in America.

Tht tar>' direct connected dynamos wene, hoivever, gcoer.illy
imneconomical in material and irere in fact higle spetd, dynamoits
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run helow tbecir most efficient speeti, with a corresponding reduc-
tion of output in proportion in thair cost. T'la aîvanices m'acle
in tbe design cf inulti polit dlynamios brugit the efficient speetis
of tiîis type clown to the point wiiere (lie revoititions per minlute
comparedl witb thc spectis tbat can ha efficiently obtained b>'
m:odern steain angines, anti so madie direct conoadtionit gencral
conmmercial question. The credit for tliis is very largely dlie ta
Germian etiginers anti bÙilders, who at the tima of tic Paris
Exhibition iii r889 frd brnugit the type to a Itigi degrec o!
perfection, anti bi built direct con necteT cilynatiios as large as
300 K. %V. The gencral introduction o! siniliar machines int
tie Unitedi States dates frotirtlie Paris Exhibition, anti since
then the rapid incras in tîteir use lias bieu a niarkcd tenture
in tia bîstory of electrical progress on this sida of tbe Atlantic.
Anti aîtfioughi the principal useof nmachtines of titis ci.îss lias bean
in large sizeti units, suitable only for large powr anti iiglîting
stations, tic practice lias heen ?raially exteniet in machines
ofsmail power. Under these circunistances the stîbject wvotld
seera a fitting one for consideration hy the Canaidian Electrical
Association, andi the object of ibis paper.is îo bring tic matter
hefore the Association hy briafly attempting to tiiscuss tn wbat
manner the essantial peculiarities of direct connaction as coni-
paredl wiîli hait connection, affect tic main items wbicli go ta
make up tbe cost of producing electrical enerVy.

Thc ih speeti autoimatic stearn angines which ara noiv ganer-
alîy useti, heltet 1 dynainos wvithout intermaediate shafting, are
ail suited to direct connection. They thus afford mneans for an
immediata comparison hetîwcan direct anti belt connection wbici
wvill apply to the niajorit>' o! cases, and which is divesteti o! aIl
considerations of scean: cconomny b>' tic use o! itientical angines
in hoîli cases. Any conclusions tiiawn froinits conîparison, ta
wh'ici the prescrit paper is devoteti, nia> tben bc taken into ac-
count in conjunction witi the totaîl>' distinct question of steacil
ceononyie'î'h différent typas of angines. This is so, aven for tha
case o! slow speati angines, wvbicb in eeneral are not suiteti to
direct connection. The cost of production wii bigh spacti beit
connecteti engines ina% ha compareti on tbe one liant with Itigh
speeti direct driving engines, and on tic otier with slow speeti
angines, haIt driving tbrnugli intermediata sbafing. Tic ques-
tion o! steani economy> bas been recentîy axhaustiveiy trentcd in
a niost valtrable paper on '« The Cost of Steam Powar Protuceti
with Engines of Différent Types," reand hafore che Amaerican
Institute of Electrical Enginers hy no less an autiiort>' on
stam engineering than Dr. Chari's E. Etacry, wviosa papier
givas the items of cost analyzai anid tabulated so thut special
corrections for special cases may ha radily> :ppîied. (Dr.
Emerys paper was republished in tbe C*tzwdian E/t-ciial
Ntivr of INay andi june, 1893.)

Tie suhject for present considaration is tien narrowved down
te the ganeral cases of idanie.l or equanUy gond dynamos, in the
one case hait connectet anti in tie otbcr direct connecteti, ta
idaencical or equailly gooti stamn angilias, used in plants whici
do flot prescrnt an>' special conditions of location or operation.
The items of cost te be looketi at aie:
In the fi.r/ cosi of pa

Cost a! genarating nuchiner>' complet reati> for oparation.
Cost of ra estate andI building to contain generating

macbinery.
In.' the oj5rating cost of Plant:

Repairs anti smail supplies.
Attendance.
Fuel.

Notwitistantiing smn saý'ing in labor anti niaterial due ta tic
usa of a combineti bcd plate, tha caving of two pulîcys, o! tbe
:vhoîa cost o! tic helts, anti (in tituations wbere tic>' would
oticrwise ha used) o! dynamo founidations ; :t dots not sem
probable tint tic flrst cost of direct connected dynamos anti
angines ercîed rend>' for operacion will ever ha lass than or aven
as loiv as bahi connacieti combinations. An)' savinR o! matarial
wiIl ha fuIl>' counitarbalancei b>' thc increaset cost o! tasting the
combinat machinas, whether the angine ha brougit ta tba alec-
trical wvorks; for this purpose or 'viather the combîneti test ha
matie wierec tie plant is erectat. T3oilers, engines, sîcanI.piping,
pumps, condensars, and alectrical apparatus outside the dynamo
itself, are aIl unaffacted ; but for tha dynamo connectati ta the
angine tie ativantage in flrst cost is at prescrit witb the haIt
conaected machina,, ant ativantage it will probabl>' continua ta
retain.

The pricipal tiferanca hat,.cen the two classes affccting first
ccst is mn the angine ro space rcquired. This is inost markad.
anti is in ail its herings the most impontaut characteristic ot
direct connaction. Dynamos heite in ta ngines; on the samne
floor oecupy from two ta tirce tumes tba floor spaca o! direct
connected combinations, giving tba latter a considier2hia ativan-
tage in dia flrst cost of ]land and buildings tcquircd. WVbcre the
angines are on the grounti floor heltati ta, dvnamos on tic floor
abova, tic total fluor space is about twice tit requireti for
direct cancion. In tbis casa tic ra estate covered is tîîe
sanie for hoth, but the building cost is incrcased, not oaly b>' tie
extra cas% cf tie second star>', but aLso by the much more sub-
stantial ciaracter o! the 'vark necessatrv ta suppor. tha weigbt
andi prcvcnt injiiriaus vibration. TFhe double star>' arrangement
of station aiso presents special difficulties o! its own with tic
baîts and baaritngs, even wherc dynamos not largcr tian roe
horse powcr ara -used. WVhere thc individual machines are o!

compara tively smali poiver, as in an arc lighxting station, the
double story arrangement secmns to give satisfaction. LIv con%-
pletely, scparating the etigines froîîî the dynamos it also probnbly
sotmewiat incrcases the cost of attendanca. In cvery case the
saving in irst cost of landi anti buildings lias a dermnite ns-*gn-
able value andi can always bc taken accuraîcly inlo accoutc to
dctcrnîine whctbier it is woith saving. It beconies a miaiter of
tact and flot a mnatter o! opinion-a fortunatecircunistance in an
hite whielî prescrnts greater variations in vaine thau any otiier
singie oneC of those wlîich must bc taken into accouint, varyisng
bctwcen sucli extremae cases as the business portions of New
York, wlicra the annual rciual of floor sPace is $5 ptr square
foot, andi the sniall country îown, where building lots can be
bougbit outriglit for 5 cents ai square foot.

It is surprising what can ba donc by dlirect connection in the
Way of conccntrating power. In one plant the writcr exaîîîined,
20 feet iii lengili of an engine-rooin 18 feet wvide andi 8 fact bigh,
containeti four 75 horse-power cngincs direct connccteci to four
S0 K. MV dynamios andi the swiîch board for the wholc plant,
leaving conîfortabie rooni for the attendant to miove about the
machines anti to get at anti ovc any part of tbenm.

Turning next to opcrating expenses. O n our prascrit assuînp.
tion that equally gooti înaclîincry is tîseti in boti cases, thiere
seemns no grouncl for any difference in tic cost of repairs andi
smill supplies, cxcapt such repairs as miay bc rcquaredto thedi
bciting itself.

In the cost of attendance, wlhatevcr difference there inay bc
shouiti bc in favour of direct connection, owing to the greater
cnmipactness o! the angine rootm plant obtainable by this mectîtot.

The wveiglits of the rotating parts of dynamio and engine, tha
strain of the haIt connecting themn, antI the thiust on the crank

piwill deternîinc the rasuitant pressures andi the conscquent
fri1c1tion in the main bearings of a belt connecteci conibination.
WViîl direct connection tha wciglits arc rcduced by the absence
of the atmaturc pulley andtihei driving puîîey on the anigine,
there is no beit strain, and the frictitun is thnt duc ta the reduceti
wcigbit anti thc thrust on the crank, pin, niaking the direct con-
necteti more efficient than the beit connecteti combination.
What saving in fuel ibis means is a vMcr intresting and impor-
tant point w.hîch coulti ha dcfinitely tietermineti only hy an actual
fuel test. But thare is a miost regrettable scarcity of any pub-
lislied engineering data on tbe subject, anti the writer bas heen
unable ta finti any records o! tests which would detcrminc ibis
point. In the absence of such records wc may attempt to forni
some idea of the possible fuel eeononiy by calculation, but for a1
general considaration of tbe subject it helps us but ftille. In the
angine the %veights anti the total helt strain arc constant, anti
neti cacb constnntly in one direction at ail loaids, but the pressure
dite ta tbc tbrust on the crank pin changes its direction caci
revolution, v'aries %with the loati, and not only varies at different
points of the stroke. but varies diffeiently for difféent tondis.
WVithouit indîcator diagrains and without accurate dimensions
anti wcights of the rcciprocating parts of the angine, calculation
becomnes so appraximata as to be of litt ise. WVitbouit these
we must Icave on une side thc friction of the belt canpecteti
anginie, anti witb it tic wbole friction of the direct connecteti
dynamo and engina, ivhicb at most canno' be greater than for
tbe belt conncîed engirie alune, since the crank pin tbrust is the
saine for bobh, the belt strain is absent in direct connection, anti
the wcight of the rotating parts af the engine is but sîightly
increaseti by substituting the direct connecteti armature for the
driving pulîcy on tic engine shaft. A rougb comaio o!
weights shows an increase of wcigbt on engine aainsfoi
direct connection, averaging to7, for 8 sizes froni 25 ta 225 horse
poiver, and 5% for 5 sizes from 40 t0 125 horst- potwcr.

WVc nay then take the friction of the beit connectcd dynamo
as the minimum ainount saveti by direct connedtion. Now, ibis
is the samne actuai power wbtvrthe load on the dynamo ay
be, It tepends on the iveight andthedi total belt strain, wbhich
are thc samne at ait loatis: as the loati increases one sida of the
beît sîneckens just exactiy as nîucb as the other sida tigbtens.
Consequenîly the per cent. loss in tha bearings increases as the
Joadi diminishes. If tbe saving by direct connection is at full
]oati 234 Z of the out put of dynamo, it is at bal! loati 5 % of the
output of dynamo, anti at quarter lnat ta % of the output of
dynamo. Hence the total saving during a tun dapentis, amongst
other tbings, very mucb tipon tha average loati on the dynamos
tiuring the run.

Relerence bas heen alraady matie to tbe dcarth of publisbed
records of tha performance of direct connecteti dynamos or of
data concerning tbcm. This is a matter for surprise in vicw of
tbe early use and subseSuent tievelopment of the type in Europe.
But it is stili mort surpnising that such a large .îmounct of capital
shoulti bave becn invasteti in tien in the United States turing
the last tbre years, witb sa littie public notice cf the reasons
leading to their adoption, or tbe ativantages expecteti to ha
gained b>' theiz use, and a complce absence cf information as mn
what restilts have been actually rcaîized ; and tbis papar lias
heen I)rcpared in the hope of eiicitin-, sarne discussion by this
Association -Yhich wviil assist in throwing fuzibar Iigbt upon thc
subject.

MIr. Thomison askcd MIr. LanRton if ha considereti the slow
speet multipolar machine as efficient as the hi-polar miachines.

Mr. Langton said the question was rather a widc one, as tiare
was considerable variation in différent maltes, and the question
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ai Ille efficiency betwveci tile two types w'as so ilnixcd up ) itlî
flie various makes as ta milke a gene11rai tnswcer impaosible.

b1r. (,.%it tîtouglit tile Pre,ýidcnt, froîti his cxpcricnce in ci-n
ning dlyniamos, %vauld bc able Io gis'c bainle very important inior-
iation on titis stilhjcci. For lus ow<n pait lie thaugbt the mort
liîrcctly yOU cottld gel the pawer 11(IiccI flic better, andiftle

%vitale trendin ta veril part of eng~ineering wvas in tchat dlirection.
As illustratîng tinis te refetrti( to miodern practice in locomotive
ancl marine englue construction. 'rIle proper plan was direct
montion witiîoît gcatng, lting, lic saîid, %vas gcaring, and if it
could canvenientiy bc dispcnscci wîth, it %vas proper ta do sa.
]tit owving ta the catt lexîîy- af conditions il %vas hardi1 passible
ta la>' down amy broaci rule. Tiîcrc wcrc conditians frcquently
pîreudlent wvhich wauid m:îkze i absuint t0 ii.ke use ao? direct
coîpling, and agaisi thiere %vert athet conditions uncier whiciî it
would lie equailly absurd ta use tgear. l'ie advantalzes of direct
ira-l %vert thant i siînlîtiied thce machine ta saine extenit, accu-
pied Ies spact, niaking it casier ta attend, and efrectcd a saving
in wcar and tear, for it %ias %veii known clins belting is liicely ta
give out atnd ncccssitatcs constant attention. Speaking of strcî
railwav mutaI-sý, lie sait) lie thought tlle day %vas no fai- dlistant
whieîî ticte %vouid be faunci direct dynamnos an tite car axies.
Il v>as tîcil known tat gears ivcrc veiv traubiesonie, taking
m'îicl oil ta kecp) tcm in arder, and ver>' able ta break-. For
ilecsc anti othîci rc.lsons, flic more direct tlle waork could bc
macle tilt marc advatitageoîts. But in Ille presenit state af eler-
trecal and steain engineering it %vas harcily iikcly ta aiways t,'eî
a direct connected engîne ta suit tlic specd atl whiclt ainmatures
gcnteraiJ' i-un. In Engiand, Germnany and France where large
I>ovcts %vert deî'cloped, it ivas canvenient and ceonomiical1 ta
have spcsal designs and il ivas (lonie in chat way. %Vith a Car-
liss englne, either vertical or horizontal, tisually ntnning about
tao revolions per mnmute, il %ias impossible ta run dirct uinlcss
you multipnlcd y'Otîr dynamo.

Atter sorte fiîer discussion by Mr. Medbury, àlr. Guit
nîed, secanded hy Mr. Thomtson, that a vote ai thanks bc

accarded ta Mi-. Langlon for prcparing anti reading -he pz.per.
MNr. E. C. iireiîiaupt then rcad the foilowing paper

EtECTtRtC STREET RAILWAVS.
by St. CAUL DanmiTIIAUiT.

It is ncit intcndcd ta makc this paper anc af a purcly technicai
nature ; wce shali cndc;tvor rallier, ta present a general revieiv
cof the sulîjeet in itanci andi a systemiatic consideratian of the
I>rolenîjs ancd difficulties i alied, oiiting also tietailcd esti-
malles of cat.

l~iJi coiinlxtrrauveiv recent ),cars street raiayvere aller-
atvcl almlobt cîitirci, b>' antimal pîwer ; strait cenglues of vartous
fc>rns iccre uiseci, but the- objcctions ta the orciinary forai ai
etigine or tluinitty lias confincd thite ta rthe sparseiy populatcd
cdistricts. Cah>lc traction lias coine inta extensive use, and lattly
also clectric tractio>n. (iter nittlods are, itwever, alsa cottpet-
ing for public favour; in Toledo, Ohio, a plant %vas rcccntiy
instaliel iii wbicit tite moui %vas operated by conmpressed air,
ti hile atiothcz conupany ia Chicago have been cexperinmtiting on
the mlerits ai calitipressed stcali, as motive PawCr. In titis
sçystcuîî, wvater is ta bc becated at a charging station ta a
tcinpernitirr correspontiing ta about 2co fls: stcani pressure and
cadi car is ta have a mwchl Iackctccl reservair ta carry a suppiy
of cnîtîpressedl tteli ant 'ater ; the motar is a simaili steain
clugile oispe-tal design Ia exhaust at a low pressure andi oper-
-lte noisecsv

i-.*eccriciîv -as a muotive poive'r for sti-cet raiiwa>'s possesses sa
ttany itlvanitgcs avcr ail ailier systetîîs chtat it is at prescrnt
rccog-intzed as thie best mtethoci ai propulion for tue great nia-
jontyofirases. Thte %Ipetd afian clectrtic car cati be va ricd at ivili;
îixîîer is consittiec accordingtoo ad and rate ai specd, ani
titere ts itacota.nt faitrta- ilnss as intite catble svstem i; the
rars canlbetimoî-ct foi-yard or back-îrarcl, ther can bc starteci
andi stoppeti %%-%tit surjtrising rapidiry, antd are not fiable ta get
iîeyoed controi. The sytcmi lias aLo ils points Of inferiority;
tite mithoc ai transîniitting current ta tite car by an ovcrbecad
irire line is severthy crizicized anti the accotunts furnisheci by the
tlailv press ai the accidetnts anti destruction ta fle catiscd b' tlic
..d adly t rolley " have conte ta bc an aid btory, thtough in paint
If fat atly a sinail proportion afi these are attributabte tii puiciy
cicinîrici ubes. 1I lie dangers oa a trct raiiwa>' service iiatur-

aurinceas astuerat aisped naintamcd is tadvaliced],,ant
tie gre.-iest nutilber oé'acciclents.are duc tathis cause. Cable
raiiways arc iii reahty a greaier source of dlanger titan is tte fine
"irec of a trolley rond.

I la cici raiiîvay %vark anc ai tite chief problenis invoivcd is
1mw%% ta su pply carrent ta tite itîavÎng muot. A nuitber af dii-
ici-cnt nitîetlod ive bea propo.sed ail] ai which rcsohve thein-
%elvvs loin twa ditinct types, and bînce titese affect chianges in
thc cntirc tperatcn ai tlle rani ive ilay classiiy tilt iviole suit.
tect uncier thte samne iîeatingr, viz

J. W'htcre tlte current is generatel at a central station and
tr.insinitied directiy ta the car tuotr by mens ai a irire lineantI
nining contact.

2. NVhîerc a certain quantity ai cnergy is storetl up ia sanie
formu or other and cariled an the car itseif, there ta besupluhied
in the foi-m of ecctric current ta the car marar. In ibis case
clic accumulaàtar is usualiv an electric starage battcry, thaugh
othci pla-ns have been pi-oposcd. in sanie instances vci-y corn-
plUrace.

la tîte fi-st type the transmission ai cui-i-nt ina)- bc accoîti-
lîlisietl by an eîîtircly overicad file or by aui entirely indter-
ground fine or by a mtodification ai these as c. g. inaftie case ai
the lutffalo street railiray, wiîerc, ire beiieî'e, ail tue feeders anti
mains ai-e burled anti only tue trolley îîvire is averiteati The
terni " trolley- rmails" nay be applicd ta a.il ai tîtese. Tîteaieti.
eahly coutsidered, tîte seconîd methtod is na dotîbt flte muie ticsir.
able ane siace it eliitîinatcs cîîtireiy tue difftetltis of a tratnsmit-
ting fine, but as yet it lias nat pi-aven itscifaitogetiter successiai;
ini iact tue oni>' electrical inetitat wlîiel bas so far stand the test
ai a nuitîber ai yeai-s itî Al kintis of climate is the overliccad trolley
systeiti ai tc tii-st type.

'rie titice essentiai poinîts ai any electric raad naturaily ai-e
t. rThe generating plant.

2. rite transitiitting plant.
3. 'l'lie mtotrs antd car equipitient.
Let us consider tiiese more ia tictail.

GENERATING PLANMT.
Tite lacationt and design ai the poivcr station is a mtatter irbich

shtauhd be stuchicd iith nacit care. For ratis aI thc ii-st type it
shauid be as central as possible îîitlt reicremîce ta the territary
cavereci in order ta econaînize copper anti tiimiiize lasses on
tite Une. hfi k be a steant plant il îî'ill be ai ativantage ta place
it wltec an abundant su p pi> ai w'ater cati lue obtained for con-
dciising, antI near ta railway * unes and steamn ship îrhai-vcs sa
that futel nuiay be brouglit inii itliout extra oîttlay for cartage.
On the otîtet bîand irpi-ei-ty values must aiso be considered;
accurate estîmates oai i the quantities involved muust be pi-epar-
cd andI ta deteiuine iriere àt %ill bc advisablc ta atid ta Cii-st
cost iii order ta save in îî-orking expense the interest an the
extra capital so invested, muust be balanced against tce decreaise
la waorking expense thereby effecteti. That il restiîts in canomny
ta utilite w'ater power for clectricai purpases cannot always bc
takzen for granted. Suci naturai sources ai p)ower are generally
fount il locations taote or iess incanvenient, oftenit a saine <lis-
tance fi-rnt the centre ai distiibution, andc the extra outlay, for
capper and atlier items. ai prima-y investnicat as wcii as the
îîtcrcased ioss in tr-anstmission itay assume such large propor-
tions as ta bring the net casr per liaise poire-r lier year above
whiat it %rotîld bc if steaiti wcre used. Moi-caver, wviere the
lati is a variable ane, tc îîater powîe- plant îî-iil tiat accatuiua-
date itself so ireil ta the fluctuatiaits, and th sîuaothîness ai
<iperation obtainecl in a steam plant cannat be ac<1uired ; this
entails a fîttr loss as wii bc slîowîn Iater.

la electrie railîîay îî'ark ai the fii-st type, viz :-wlie-c tue car
tuotors arc supplied îîith current directly fri-n the generators by
mtis ai a tu-anstnitting fine, tîte service requi-cd ai the moîiî-e
powrer is mauch nmaie exacting than la ortlinary cases ; tlie loaci
fluctuatcs betwcn ver y 'vide iîîits anti îitlî grcat rapidity,
pairtictilairiy s0 an snîal i roads. Tlhis causes tnot oni>' tinusuai
strains ailt i nacitine-y and .î'icl must ail be aiiowecl fur iii
construction, but uniess tue regulating apparat us rCspOncîs
proinptiy ta a change ai laad, satisiactory resuits cannat be
obtaineci. Take for exaîîîple a i-oaci operating six cars alto-
getier, ireiglit 8 tans lier car, average specd c) tiles liet' iaur,
.o.aclbecl ratlier iîiliy but grades not arer 3 per cent. Tite powrer
require il thte car axie ta pi-opel ant ai titese cars arn a levei
iî'outic be about 4 Il. p., 2 per- cent grace j j.5 l. p,1 3 lier cent.
grace 15. 5 hi. 1). If noir tra ai tîtese cars bc stmultancattsly
started on asccnding grdes of say :! and 3 pier cent. îîhîîhc twa
atiers are rnnng ail evel tracks, tue reiiiaining ones draîiîng
ita current, the !oai irili lie increaseci a little tmai-e chtan titice
fold, not cotinting the extra energ), requi-ed ta start, and titiless
the regulation be prompt they îî'tli stam-î sloiîly.

Tite ratio betîreca mîaximut lad anti meue lad is a factor
ii'ich enters largely, inta the cletermtination ai tue prime mnover
ta lie emphoyed, bath as ta size anci kind. Taking tue sanie
exaîtile ti nu aximuni fond irauld be sotuîei-herc ablat lac, I. p.
ar oar axIe whîlte the ttîean itiglit be 35 bl. P., dcpending ai
course onu local circuttîstances, a ratio ai 3 ta i ; as the total
îîuîuber ai cars operated increases, chic variations <lue ta a iew
cars beitig tIi-aun on or off become rciatively sîtualler, tbe faad
tetnds ta eveti itseif and became smendier antd thc ratio betîreen
mtaximutm and minimum mnay approach unity. i chus appears
that tile duty requized ai a prime movtri an a sniali matd is mai-e
severe than tctat ai a plant ai considerable sîze, a fact wlîiclî
ma), at fii-st sigitt secitî sctîîewhat sttrprisiag. Tite pimue mai'cr
emphloycd ouglit thtereicîre ta bc ane capable ai v'ciy sensitive
and quiet- regulation, and wihl, îdîile able ta develap the
piotrer rechuired for mtaximnum lad, should ivri- au its bcst cifi-
cieîucy at about the averig foad, anti fuiter, this cficiency
figure shiouid nat vary uucfor silall changes ai lad.

0f ail tue différent sources ai pari only tira, vIL-, steam
potver and ivtr ier, ai-c miade use ai ta any extent in cîcîrie
raîhwvay w-ai-k, aurd a the prime mî'ei-s ai thtese tira classes tlic
steani engine best fuifilis the required conditions, la point ai
aperation ils tira great advantages arc:-

i. Its regulation, îrbich tboughi far irm perfect, is î'asthy
superiar ta that ofiany iî'ater re.

z. Its range af poîv,.er; a steam engine crin much excecd its
rated autput-ar a short peu-lad wirîie a turbine can never derelai>
tmaie chan a certain fixed quantity. For this tenson a water
paî;er ptant %ill usuahll' showr greater firiction lasses.

The style ai enigine best enipiayed îr-hethcr high specd or slaow
spced, ilh bc dctcu-nîined by the sizes ai the powver units and the
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ratio of maximum tond to mncan. It is a malter on whicii thec
cxists uch, différence of opinion. 1 ligi, spcCd origines rcgulatc
qujickeranil îhey do flot require intcriiciatC pîîlleys ta bring
up spced ; for tiiese rcasons the) aie înostiy used wiîere (lie
powcer aichue station is subdivicdi inc a nuiitlertol'siîaller nuits
or wvherc thc total output is conîiparttiv'eiy smali. If cadli etigine
bc dircctiy belted or directiy couplet! io one or two dynamos
the tosses due to couintcr*stiaftinig arc cntirch eliniinalcd, anti if
%ve instali several sets of inits mioto thatt arc' actuaiiy nccessary
the liability of a h)reakdlownl i rcducedi t a minimum. Slowv
specd oliines on tic other liand botter uitilize thc ex~pansive
power of sheani ani opcratc more econoniically, cspccialiy
'vhere tbecy arc uiscd contpound condensing and wlîcrc the tînits
-ire large. Th'le usua i înetiîod is to connect ail] the engines CO
one coutcrsift front whlich in turn ill the dynanios are tiriven,
Its cnabiing an>' set oftdyîarios to bc drivcn froint an>' cngilie,
a consideration, of sotte adv'antage, but we must nio% aiso aiiow
for the extra tosses (tue ta siiaffing and ive cantnt provide so
weii fur a breakdown.

0f tic steani generatiflg plant wve ticed flot make speci;îl mien-
lion.

Tue objection to tic tise of turbines as prime inovcrs are, as
already siatcd, Choir slowv regul;îtion antd tc fact Chtat since tlîcy
cannot excecd thoir ratcd outlit titey nmust often bc workcd at a
lov cifiiency. Thei poivcr tlîcy exert docs not vairy stitly lit
accordance witit Chat rccquircd on, tue lino, sincc tlîeir regulatdon
is not only slow butt is also liinclercd by a factor wvhichiimay, le
calieci tue tinte iag, and wiîicit is dî.e t0 the slowv action of t
governors ; Mien the externat tond is suddcnly clîanncd tite
momentuin or tc station maclinery is largciy drawit on, ani
by tite time the govcrnor actionî is felt, ils speed îîîay bc so nitich
accoeraCci or rccluced cht an extra siîftitng of tic gates is
necded ta restore normai spccd. [n the testî of the Nevt-sitiîk
Mountair? railîî'ay malle durîng the suilmners or 1891 and 1892
urder the direction of Messrs. 1i. S. iiering antd NV. S. Aldricli
thc gencral %orking of turbines as primue niovers for riwyser-
vice wsas 'vcli shown. 'lTe existence of the tinte lag wvas cieariy
denioiîstrated. [n one instance t le elect rie hîorst, power ttroppcd
abruptiy ta zero, titen rose again tona naxiniuni in ftfteen seconds,
witile the turbine htorse power sitowed a corresponding mitnimunt
35 seconds lacer and a maximum 45 secondîs lacer; during fouryt-
four minutes consectitive running a mîaximtunm difference of
14o Il. 1. ivas shown Ibetween turbine sitaft and! dynamio tenîtii-
naIs anti a minintum of only i:! Il. p. rThe speed variations
%v'ere fotind ta bc great and sharp, showing ail thec turbine sliaft a
maximum of ia.4 and a minintumt Ot 78 revoluitions lier mtinute
during 13 minutes. 'Te voltage kceping pace w~ith tc changes
of speed rose to a maximunt or 55 anti feul to a minimtumn of 20
duning the saine lime; te tond during this period %vas abouit 45
per cent or te capaciîy cf te station anti lte gate v'aried
from 41 per cent 10 8.5 per cent of fitil gale. Tiiese fluctuations
arc of course extrenie examples. Two Vertical turbines tverc
used at cht lime, couplei ta te sante sitaft but indivîdualiy
goterncl; thte governors did not always ici simultaiieously, ami
il itappened occasionally that one turbine wvas driving tîte otiter.

En the case ofaccuintzator ronds the rcquired contditions of
te generating pîlant arc niatcrially clîantged. Tie ioad is now

constant quantity itpproximately equai bte ean power re.
quired t clpernte tite cars, and the rateti ouitput of te gencra-
ting station neeti tiierefore anly be large citougli ta accommrodate
this load. In a 1paper iaîeiy i)resentcd before tite Amrerican Inst.
of Electrical Engineers, by Cliarles E. Enter>', Pli., 1). tite atiihor
comipares thc tî'ork'ing expense ofenrgines for constant and vari-
able lands. Assuming Cht for the latter case lte powe'r pîlant is
rcquired ta be 50 per cent larger and tChat a soiitewhat greater
aliowance mrust. be made for de1îreciation on te imaclincry
accourit, allier conditions iîeing tue saine, lie estintates tai for
a case whlere te total cotîs pebotse pnwer per year amouints ta
$52.66 for te t'ari.ibie ioadili will on!>' be $47 27 for te con-
stant loati, bot reekoncti for 365 days of 2a itours each. A
%vater powver is admirably adapteci for storage battery rondis.
Thei turbines caîi be operated ai tCheir best efficiency and, if the
source af power bc inconv'cnientiy situated, we can easily trans-
mit current ta the car barns or any other convenient ciîarging
station.

As to the question of cost of steamn power kwaîer potvcr we
beg ta retor ta lte .'ery exhaustive paper by lJi Emery alrendy
nientiontet.

TRAN~1î2INGPLANT.
ia ai electrie raiiways of thc first type tite transntitting plant

is of the saine forîtt, viz :thiat of a trolley' lino wîi ils mainîs
andi feeders ail raditing fromn tue gcntrating plant andi extenti-
ing over the cntirc route. In f1051 cascs tite %vires are carrieti
overieati on pos but where te sîreet traffic is lheavy, as in
large cits, Illis causes sonie enicumbrance anti danger t0 the
public, cspec:i.ily in case of fire, s0 that il ntay bc fnunti noces-
sary t0 carty te feeders and mains underground, a malter whicil
entails consrclcrnble difficuiî>'anti extra expense ; lte %Vires miust
be botter covered and gooti itîsulation is mucit more trouble-
sante t0 mainlain. Since a goond conducting pat is offereti
from lthe trolley ta te cartit, iiglîtning %vill bc more apt ta do
injury 10 the line, tîtougit the risk of damage ta te station
mlachincry should nat be so great as in the case or an entircly
overheaid lino.

A varity of conduit systenis wcre eariy proposeti but te difli-

cuity or propcrly iitstlatiiîîg a bare wirc lying bciowv tue surface,
or of providing ther staitable meanus of contact were fotitd in
bc s0 g1 rcat Chtat iliy reccived littie atltention. Litcly, lioc'cr,
a zittînber of condluit roads haive been constru'cteti plans witici
scrnt tn promtise bet ter sutccss. Theve sstnlisuntier-
gone a series of expcriîîtciîts ti Cicago t'it a short, line tas
also installed itt Wasintgto>n, 1). C., i.bt lu. Thei conduit used
ah the latter place is 17 inc'lis tIccp by 14 incites %vidie, very
siîniliar in gecrai constructin to that of catie raids, aitd con-
nched to tue sctvcr ahi frequent imtervals ta sectîre proper drain-
ave. A comtplote ntaliic circuit is usct tCtat likage nttaY bc
casier dctccted antd kcept as ioN as posbibie. Ftull descriptionts
of tuis as %veit as severai otiter new conduit sybtcutîs have ait.
peared imn tic entgineering joîirnals anti neet flot be repeaceci

la. 1.

lîcre. WVc are inforincd by one of lthe enigincers of tue \VasU-
ington Road Chat iî lias so far given gooci satisfaction, andi Chat
tiuring the sct'ere %vet neatmer of the past %vinter ito trotuble 'vas
causcd by waler, the le.tka.ge being qîtite sttait.

[n the Etîropean cities tiiere are a nuntber of contduit roands in
operaiomi witici we believe are sliowiîtg gooti resuits, lthe one ah
Biudapest being perhaps lte best exanîple.

Indutction bystettts in witicli lîrîntar coils ie to te întbeddcd
just teicwv the surface -at reglîlar anti short intcîvals aiong te
tract- wiie a seconîiary is carrieti iow tiotn on lte car, have
aiso been proposeti ; titis wotild overconte the <itlctiitv of iîov-
îmîg contnections betiveen car and line, but il carnies tvitit illhier
souices of trouble, andi we have as yet no suitatie alternale comr-
refit railway titotor.

As to the contruction of the line foi trolley service ; we want
of rour-se ta sectîre as nearly as possible the saine potentiai
différence bctween trolley 'vire anti giotinti ah ail points, anti ta
obtain titis we nmust rua feedters front tue station ta difficrent
points on tite line. \'Jc îtay run out cit coîîitiîoîîs feetier anti
comtnect it to te trolley tvire whcnever necessary as in igutre i.

The trolley or main îîtay or nîay flot bc conncctcd tiircctly ta
tue station.

Ini tliis case tîte clianteter of tue feeder is decreaseti as its dis-
lance frontt station increases ; a better itethod is to run out
seitarate fecciers as in ligure 2.

Fi'. 2.

To tieterinine lthe location anti suzes.of fecers. we muîîst finti
tite anîtunt of current requireti a.i collat parts cf the rute, anti
ta do titis we need cf coturse to k-now tic particulars of tîte case.
Given then:

The profile of tue rondi,
Car spced antitie intervils betwvecn successive cars,-
Total %î'eight of car and nuniber oif patsseniger (l is intencled
10 carry,

tve can determine lthe horse-pQver requireti by any car ah any
part cf the moail front whtich, assumîng a certain cfficiency for
cacit of tle different parts of lte plant, 'te dctiucî tue clîrrent re-
qîtireti on any portion of tue linefor M/e given case ani the
icitanicai horse-power require t alte station.

TFli proper calcîîiatioî of feeders is neveclieless a tiifficuit

problcmr as the aiteration of any one cf the given data tt'ili
c,,ange the resuit. Takc e g. cars A. B. anti C. running aht
such intervais Citat their distances front CaCit ()ûter iS 2000 fcCt
dratving resecctiveiy 40, 50 and 6o antperes. If now atacer
car D. dir.ting also 60 tinperes tvcrc tn loliow closehy aftcr C.
tite current requireti on titat section %vcuid te dou.icd, andi tite
line loss increaseti four-fold ; i. e. tic availabie pressure and
efficicncy would bath bc maîcriaily iessened. \Vlîere the feeders.
itat been calculateti just to accomntodtle a certain service, a1
change ti the running schedule cf a rondtimigitt tCtts entait
raiter uncxpectcd resuits in cfficicncy ofopcratiioni. 'lic neces-
sity of itaving a properly constructid ground i cturn is somte-
tittes overiooket, andi conîplaînts cf corrosiont cf fond or irant
pipes by clectrolytic action arc flot tîncontinon. Rails shoulti
always bc prcperly bondeti anti groundeti ai regular intervals by
a îvire tunning lino permanently moist cartit; in somte cases it
is advisabie ta put dowvn a rcturn wirc.

In thc case cf rads cf tite second type tue accumulators must
bc cansidereti as lte lransmitling plant, anti tChese have been the
ane îveak point in starage traction. Thle batteries mostly useti
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have been thc lend -tnditîcid cells, of tletypes originallydîe.
vised by Plante and by Faure, or modifications thereof. The
difficulties in thecir operatioti are many and well known ;the
positive plates do %tilt wvarpand fbrni a short circuit in spite of
al efforts put fo,-th ta kecp îlîei ini lino, and grid plugs Gtili con-
tinue ta swell ani dtrap out. Tiioie dlllt Eteci rie Co., of
New York, have been exlierimenting on a Frencli nîkaline bat
tory whicil shows considezable probability of succcss. Tle
nictallic elemients uscd are copper and zinc ani the electrolyte
raustic îîotash. Thîe clectromotive force of such a couple is

quit e simili, being only eiglit tendiîs ta aine tent lis ai a volt, wlîile
dt lOf tlle le.d tells i% 2- t0 2.4, but its chemnic.îl action is alniost
cent pletcly teversible, and ils weiglît is only about 6o pounds
er liorse power liaut, sîorcd. whîite itiat oi flie lead type is about
too pounds ;ils efficienc.y it. Laiîned ta becul eual ta 'liat of
flic best lend battery. Tite inotor used in connection tlîerewth
is espcci.tlly designcd for la" voltage nad lias .1 Gramme. ring
armature ai large cliaineter with internat field, ilîtis securing a
longer power aria ind hleîer ventilation. It is %votind te take
lîeavy corrents s0 tduat a powerful torque may be exerterl ta
niake up for ils slower spced.

MOTORS AND> CAR IUIMNS

Thec style ai limoior eniffloycd for clect rie traction worl, is sub.
stainlially dte saint fer ail afftie difféent systeins nowv in use.
In dt carliest foruis il was carricd above thec car floor and con-
nccd t thie car axle by mens of belîs or chains, but thîs
niethod %vas soon abandotned. Link connection betwceen anna-
turc shaft and car axte like iliat ai ratlway locomnotives %vas tîsed
to sonte extent, and dtît nîethod niay yet in a modificd terni
camle mbi use tlioughi i prescrit spur gearing is enîployed al-
inost cxclusively, mtiors being always placed under the car floor.
The first spur gearcd mators %vert buiît with twa or more reduc-
lions. but Iliese have been largely displ.îccd by a gear ai single
reductioti. Front a niechanîcal sîandpoinî dtlî best construction
would bc ta utilîze the cau axie as arînture shaht and do away wviîh
ail gearîng, but electrically dts inv'alves some difficulty, since Ille
armature speed mu5t naow be comparativcly lesseaed and dlit
armiature must have a greaier turning momtent ta make up for
dt leverage of the gear ~hîecls. ta the Short gearless molor
tlîîs is sccured by iiicreasing the armature diaincter and
strengtliening dtlî field. INr. Shaîit cl.îims that a double redue-
lion spur gear consumes a.bout 15% ai the cnergy suprîlied ta thie
niolor. V' P1ractîcal Operatian ai the GearTless bloor"-S. H.
Short, Elec'rical World, April iGtli, 189z.)

For rcgulating the armature speed oi a traction nialor a auni-
ber af di fferent methIlods sugg est dtisel ves. For a givcn. armat-
tine rcvolv!ng in a magnetic ield of a certain flxcd sîrengîli thîe
turque varies as thîe currcîît supplied andti he specd vaîies as
dtlî patential différence between ils terminais ; if, iîowever, the
field sîrcagîtli bc varicil bathi these qoantities %u'ill be afféec.
Wl' can t lierefore regulate the speed by' simply inlcrposina
vanabte resîstance ini ilie externat circuit or by changing the
strengîli afi te field, i. e., î'arying the aînpcre turas on the field
cails. lIil Edîson systiru acomibinattionoaiiliese twanietlîods
was useil. TMie fieîds werc wouni with a numiber aI sepirate
coils anc& by mens ai a contiolling swvitclî different conmbina-
lions ai Iliese wvere afTfcted sa as ta vary their totail resistance
and nunîber ai turrus. WVhere îwo or nmore motors are used an
efficient rcgulatioii cmi ho securcd by îhrowing the machines in
series or in parallel;- an external resistancc is alsa used and
différent comtbinaions cati ag-iin be produred Thtis mctlîod is
now adopîcà on tir Tliiomiinii Iloustan anti Westinghiouse

eC upiiîents and a large savirîg ai power kç cinîied foriîî In
îlîs confection we woulcl refer ta ýoiîie intcresling curves on
matat tests lîaving reberence espîecially ta different încîhods ai
speed contraI by Proft. Shepardsoa and MNr. Ilirch. (Sec
RIrd,*cal lVorl, Joly9th, s892.)

Wliere storagc batteries.trc cmpiIoycd .wc can regulale quile
efficiently by cha.ngîng dte relative arra.ngcment af ite celîs.
Wc cari îlus fon any nuaîîbcr ai conîbanations beîween ail
cells in stries and aIt ini paralil andI sa vary the current sup-
plicd ta the mater bloli in quantity and pressure. The metlîod
slîoutd bc a very efficient anc.

On ctectric 'caîs wc can secure a very paw%%erful brake.by
short circuiling the miotetr ;niialure nd inaking the machine
aci as a dynamo . lIfproperly applieri the methad is an excel-
lent anc; it is not subject ta an y ai the ovils ai oidinary fric-
tion brakes and ý.h-rc storage batcries arc used a part ai the
eîîcrgy expendcd in drivîng dit car can thus bc recoverecl. It
the road bc lîilly tlîis resulîs in un nppreciablc saving ai power.
The nîethad is uscd in dit W'addell*Entz eqîîipinent andgives
ver>' good results

IIF'ICII.NCY 0F Ei.ECTRIC TRACTON.

The vital questions ia any commnercial venture of tbis nature
are ai course first casî and operahing expense. The cost ai con-
stnuction alan clectric rm-id, especiailly thîe outlay for !ine and
tract, construction, can bc increasedl or dccreaýsed largcty as the
circumislances afi tue case %%ait warrant, and even îvhere the
inast cxpensive equip,înent is c.alted for, the total cost ned nat
equal tiat ai a cable rend. ta operation the general efficiene>'
obtainted is aiso a fair ane. Railway generators ai the types
now bit:, hanve in cificicncy appronchirîzgo% even ai balftoad,
but wve shaIl take il aI 85% ta hc witbin the liiîi, white an aver-
39e ai 70% rua> bc claimed for motors and Cearing. Allowing

a (trap Of 5% on the line we should have a total efficiencY Of 57%
betwcen dynanmo ulley and car axle. Titese figures are
avenîgcs and must co expcîcd te vary wvidcly, partîcularly sa in
case of tlic motor lasses. Fram special car tests ruade during
flie test of the Neversink Mounitain Rond alrcady referred ta, ivc
hîave taken the fallowing table ta show the performance of fthc
mators.

G eM-an Trotit %ltectani. tcrcîRcniatks. % 3 ~c ar l onid cal h p. ai h. pV. arI Etficlcncy.
speâ pounds carax*e. motortemm.1

Différent moi-1 .î 5 7.5 23,800 2,.6 36.8 inîîin
ltID in tIch. 35122 2380 33 45 78. 5 Miiiaxln

Iodrr livy t 3,64 I7.7 I32:900 31-5 SI5. 62. mnrmuni
I0n. 1 3.64 j9. 32.9- 40-2 33 75.3 iiniilum

Car.cquipped witlî two twcnty-fivc horse-power Edison single
reduction class '«Il" KfotCJrs.

WVeight of car 22,000 pounds.
The total efficicncy of dte plant was founri ta bc rathier small.

At 35% of full load it %vas faund ta be about 147. between
hydraulic horse power and car axie: ; 3 percent brtîveen power
delivercd ta station machinery ind car axie, and about 5o pet
cent. betwecn dynamo pulley and car axie. At 45 per cent. af
full tend these figures %vcre respectively 23.1C, 39/à and 57%.
These r? 'ults show that the tutbines theiuselves and courtier-
shafts consumeci a large antiaunt af paver ; flie electric part of
die plant ivas operatedl ih a fair degree ai ccononîy consider-
ing the circunistances ofithe case.

For electric ronds of the secod ye where elecîric accumu-
ltta:s aie used the efficiency fiur bcîl be iglier for sonie parts
af ite plant and lower for others ; station lasses should be
sinaller thtan thase for trolley roads and niatar losses, cansider-
ing the fact flhnt a part of the cnergy can be recoivercd by oper.
atrng the motor as a c'ynania should nat be quiîe sa la. The
principal waste ai energy is in the double conversion fionn clec-
tncal ta chemical and back ta electrical energy in thîe starage
batteries, and this loss is noa doubt a considerable ane. Accurate
figures hanve as yet flot been publishecl, but the total eficiency
oi such a rond is pîabably somnewhat bclow that of a trolley road.

Mfr. Langton said the figures in the paper rcgarding total
effnciency were very inîeresîing and alîhoughi the loss would
seenii very large ta an ordinary coneumier il was probably inuch
less thilan frmn an), other forni ai transmission. H e said that it
%vas rathier a inisiortune for electrical transmission that awing
ta electrical power being sa easily nîeasured the loss %vas always
readily ascertainable, whilst the greater loss by poiver in other
meîhods of transmission 'vas seldom 50 accuratcly known. H-e
reitembered a case of a strait establishment running by water
pwer. It %vas discovercd that it took 18 horse-power ta run

the shafting and maclîinery and 12 horse power to run the shait-
ing atout.

MNIr. Breithaupt expressed a desire ta hear sanie remarks froni
M r. Langton on the subject of storage batteries.

NIr. Lnglon said that starage batteries ofdifferent makes
ha ee red ini many different places, and hiad universally

failed for traction, and alîvays frontî the same threc causs : the
%veight %%,as tao great, the ampere hour efficiency dropped with
heavy lond, and the heavy tead also causedl iechanica deleri-
oration ai the plates. Unless the storage battery could over-
taine these dificulties it ivas no use for traction. He ivas inter.
ested in a storage battery hiniseli. and if ilt urned out as was
expecied he would be happy ai same future lime ta give a de-
scription of it, but at the present time t %vas only îvasted lime ai
the Convention ta îalk of storage batteries.

On motion oi Mr. Langton, scconded by MIr. Gaît, a vote of
thanks ivas teridered ta Mr. Breiîhaupî for bis highly interesting
paper.

A vote ai thanks ta the Press ofiToronto for fuît reports af
proceedings having been passcd, the Convention adjourried, ta
mecl on the steamer Chicora at 7 o'clock to.morrow nlorning.

TIIE EXCURSION.
The excursion ta Niagara Falls on Thursday %vas looked for-

%vard ta with -anticipations of pleasure, flot unmixecl with anxiety
however lest Jupiter Pluvius sh ould insist upon exercising sway
over the elenients and aise for fear that the majarity af the
members îvould prove unegual ta dte task, oi getting down ta tlle
wharf by seven o'clock in the morning. Bath these fears
provedi groundlcss. The heavily avez cast sky wh-Iich gretted the
early risers, dropped a slight shawer, but afterwards donned a
mare amiable mood, and îhroughout most of the day sniiled
cheerity dow.%n upon the canipany. For sanie time afier reach-
ing the deck of the handsome steamer 1'Chicors,' members
ivere engaged in trying ta discover wha af their friends had suc-
cccded in gelting aboard. ln some instances a lau gh ivas in.
dulged at the expense ai those îvho werc supposed ta h ave failed
ta make connection, but the joke %vas on the other side when
the absent ants shortly after bave in sight. In tact liadt the roll
been callcd, there would ha-vc been found but a smill number of
those in attendance upon the convention who îvould not have
respondcd ta their naines, and the places af these were filled
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by ladics,.quitc a number of wvbonts graced %vith thcir presence
the occasion.

Qucenston %vas tcachied shortly before ten o'clnck. O'n dis-
embarkmng Ironm the steamer the comipiny found a spccial train
ini waitîng to convcy themi over thc Niagara Falts Pa~rk and
Rinver R-itrnad Company's linc to Chippewa. A "cscrilption of
tlîîs unique -sci wcttl cquippcd rond linving appeared in the

ELECTIcALNuvs for l>, i wi!! bc tuntcessry In enter smo
detaits here further titan to sa)- that the route follows the wind-
ings of the Niagara River for a distance of twvclve milcs and
a«aords the pa-sscsiger the best view it i5 psible tn obtain of
the hiîstorie batt1efietd of Qucenston leiglît s, the Rapids, the
WVhîrlpool and the Catara ct itselt, as %veil as the wcalth of mag-
mificetit scenerv for wvhich the locality is fassions. It nced
scarccly bc sait tliat the company founci the trip fuil of iiterest
and plcasure. lait ans hour %vas profitably spcnt after returning
tramn cbIippewa. in nmaking an inspection of the power liause .st
tic Falts. Tise building is a most substantial stonc structure,
and the plant and tbc nianner ini %vilicti it is installcd are rnust
:admnira ble. A s yc t here is mtc unoccupied space in the build-
ing, but in vicwv ot tbe intention to dtouble track, the road, adcli-
tional plant wvili probably bc put iii duriiig the coming %%inter.
A fecature ot muchi nterest w.îs the rnethod adapted of regnlating
the current b>' mcans of rcsistance boxes, thus doing away witli
the nccessit>' of kecp;ng a mani constanti>' cmuployecl at a gov.
es ning whicet as lias lieretofore beens the practice in water power
stations. By the necw inethod muct i mure perfect regulation
is sccurcd.

From the posvcr bouse thIs party was carricd to the Ctifl Houise,
wbhere tunchecon was servedi. Thici a descent %vas made of the
stcepiy inclined anîd winding ro.tdway Iecling clown ta tbe river,
ivbere, lying alongside bier whasrf, lay tic steamer Il Maid of the
Mis:," in charge of bier clieery command.r, Capt. Carter, wimo
gave evcrybody a most liearty wcelcoi-e, and piloted tlîer satet>'
over the river, tanding thein lit tIse foot ot tise inclined raitway
on tbe American side.

Por a tirne the apparatus for lîauling the cars up the incline
,Juscd ta %vork, and qiuite a number of tise members and sorte
ci tbe tadies undertook* ta make the ascent on foot. Their ap-
pearance, especiall>' of tiiose having to carry an abundance of
avoirdupois, as tbey neared tbe top of the -tairs, indicated tuit
tise> bad not fully couniteel the cost before making the attnpt.
Eventual>' however they, wvitlî their fellosv travellers, wliasc
patience had been rewarded by a speccly ascent ini the cars,
found tbemiseives once more r-a. tise tevel. liere tIse> wcere uskILen
in charge b>' Mr. llarr ington, secretary of the Niagara Falts, N.
Y. Business Men's Association, aind conducted via P>rospect
P>ari and a special train cf electric cars, to the locality wlscre tIse
great tunnel is beiag constructeci with tlise bject of utitizing the
vast water power of the cataract. [t is impossible wvithin tie
compass at tbis article ta enter into a detaited description of
tiss work, wvbicb is so unique and giqantic in cîsaracter as to bc
the object of %vorld wide attention. *rte meinhers of the Associ-
ation were given a taok into the wbeet pit, %vhîch is 170 feet dleep,
and wiIl contain baîf a dozen inverted turbines, wluicb arce x-
Pected to develop 50,000 borse owcer. The financiat resuits cf
this undertaking, in wvich the faliths of tise construction compan>'
is representcd by miltions of dollars expencted in excavation,
masonry and plant, %vill be eagcriy looked for.

From tlîis interesting scene tise compan>' %ere conveycd back
ta tbe towvn, and thence b>' electric elevators to the top of the
observation towcr, a beiqlit ut about 300 féet, fromt wbcnce a1
magnificent vmewv is abtaînable up and down bath sides of the
river. Having descended froin the tower, a fcw minutes sultsced,
aîded by tbe inclined railway to agamn reach tbe deck of the
IMaid cf Tbe Mist," wbere, doffing bats and bonnets, and en-

casing tbemnselves in rubber suits provided for the purpose, the
excursionists were carried b>' tbe pawcrful little steamer to witlsin
a fety yards cf where thausands of toits of wateîr fell cach minute
tram the crest et tbe precipice neart>' 200 feet above their hends.
Frons tbis situtatian the beauty, grandeur and power ut tbis
great exbibition of Nature impress themiseives most deep>' on
tbo minds of tbe bebolder.

Taking leave ot the steamer and re-enibarking on tbc electric
cars, the return trip te Qucenston %vas commencecd, tho terminus
being rcached at 5 û7ctock. Here tbree rousing cbeers were

given for Mr. W. A. Grant, Capt. Carter and Mr. liarriagton,
and subsequentl>' on the return trip to Toronto on board tbe
steamer, a sermes of format resulutions were passed expressive of
the tbanks of the Association for the courtesies extended b>' the
Niagara Navigation Ca., the Niagara Faits Park and River
Railroad Co., Capt. Carter, representing the owners of tbe Maid
of the Mist and tbe Niagara Falts ýBusiness Men's Association.
A resolution was also adopted appreciative ut the services of
the Executive oflicers in making tIse arrangements for tbe trip.

Tbe unanimous verdict is tbat a more interesting and profit-
able feature ut tbe Convention could not bave been devised.

ELECTRICAI. EXIBITS.
Below -ire printed partîculars ut inerest;nl exbibits ef elec-

trîcal manufactu ring Compinies at tbe Industri.îl Exhibition.
1tJ.I. ELEGTRIC :.tGII COMPANY.

This campan>' bad at the Exhibition the followving apparatus:
one iooo iight alternating current dynamo svith transformers,
and complete: switch board, fitted. with station transformer,

amsmeter, volt mecter, potential idicator, and lîigh and low
potentiat Iights, inticating tIse exact pressure ut the current by
red and blue tiglits ivitliout tIse ilecessit>' ut coîning close ta tise
ssvitch board to observe tise volt incter. The>' atso hand one
Soo liglît direct current generator aperali ig bath 11o vott incan-
descenlt tglîts antI220 Iot mOorS. Tîsiis generttorwa.s cannect-
ed on ta a mlree wviring circtuit dlivering aIl the current ts, the
'sain Bmuilding boîla for incandescent lights and niotors, ,aJso
aperating att the inîcand escent laîsps it, tliir exlîibit aîsd ive or
six mlotors, aniang whicli were a 10, 7ýq SI 3, and s horse-power.
One of tbe mators was bel d ta a t5 liglit 4 -tusp. dynamIo
o1îerating tIse arc lausps iii tlîcir exhi iit. Coincictedl ta tise
direct current intandeLcmit dynasso wvere tîseir arc laips for
direct incanîdescent circuits, assd ou tlîe "lteriat i"" dynamo,
tisir atternating current arc laînps. Aîssang tIe otîer .îpparatus
stsawn werc recorcling wvatt mecters, lamip tiaur recurders, cecctric
lisaters, clectric curling irons, etc. *rte exhibit %vas driven by a
Dat>' higîs speed englune, tlîe mooc tiglit dynamo beiîsg close
belted to ane drive wliel b>' (lie L P. 1). transmission clevice
msanufactures] by Darliung linos, Mossreal. lus another space in
Machiner>' 1Hall, tIse dynamo for supplyîing about ju oo all aIrc
latmps ta the Main Biuilding and Muiîsc l>avilion were tocatecî,
power for tîsese being furnisieci troni a \Vlieclock enginse. lit
nia>' be iinted hcrec tbat tIse arc lights for these buildings were in
operatimi constautly trous tise openmng niglit until tise closing
ývitlîu n lic lstvr The ihall Co have illumsinatcd thg

Main Building simice 1883 or 1884 %vitli the exception Ot amie
year, and wiieicvcr tiseir ianips hîave been used iii th is building
st lias neyer been left imi darkness. This speaks ivell for the
reiiability of tIse systeni as it would be a serions aoesir to have aIl1
tIse liglits go out in tîsis building sshen it is crowded as it usually
is.

ROYAl. E1.ECTRIC COMPANY.
TIse ileat and tasty exhibit msade by tIse Royal Eiectric Coin-

pan>' iii tise Macîiinery 1 laîl is waortly ut mosre tisan passing mýcm-
tion. Ail their apparatus exbibited wîas in active oper.tion,
slsowing iii service tîseir arc, alternating and diirect current
systems, as wvell as tiseir niotors. The large switch or show
board, 24 teet long and 12 feet ilîi, was artistical>' laid ont
witb ait tise different articles usuaiiy appearing ais a1 switcb
board, as iveit as sontie artistic dlesigns %varked ont svith the
varions electrical suppi' -articles -and incanîdescent ianîps. A
large bank of transformers werce locaicd ai tise foot of sbis board
anti from wlsich tise varions lamnp sigtns were aperatcd, giving
sarsie ver>' pretu>' efrects WVtlsin tîseir enclostire %vas a large
table on wvnich wverc arranged tIse ditferemit classes and kinds of
electricai supplies wliicîs this conipan>' deal in, asid the exhibit
ivas ver>' comsplete. L.ast, but not least in point of showv and
general interest, %vas tIse exiit ut electrîcal (aoking asîd beating
utensils, whicii camiîprmsed bad irons, gouse ironss, plisising irons,
tea kettles, te., asîd cnffee pots, stev pani, clsafing disti, bramiers,
toasters, pans cake griddles, iseaters, etc. 'l'ie centre ut attrac-
tian for old and yuung %vas the electrmc curings irons whcre
mnoustachses, wvbiskers, bangs, frizzes and back, haîr wvere curied
free ut charge. Crectit ms <tue tIse Toronito staff ut "tise RayalI"
for the tasse displayed imi tIse decorations asnd arrangements for
rinSg tise isachiner>' and apparatus.

KAV EI.ECTRIC NVaRKS, HILhtTON.
The Cossspasiy's exibît attracted inur-i notîL-e, consistissg as

it did ot constant potential dynamos aund moturs ami ail sizes ,sîd
voltages. rusecir niotursa.re .îd.pted for eîtber lîgliting ar puwver.
Lach siotar is stspplied wmtb an atitolissat I ef-lUbriCti ng journal,
tIse sîotors are also sclf-lubricatîng, Sa tiî.t the>' are Capable of
being oper.iled b>' an>' persan ut itelligence.

I'ETERIIOROUGII CARiiON AN4D I'ORCEIAIN CO.
An attractive and interesting exîsibit of gouts ut their manu-

fascture %vas msade b>' the above Co., ?N r. J. Wý.'lTaylor, tlie mnana-
ger, being snost uf thu time personai>' an tise giomnd.

IBELL TELIIIIONE COMIPANY.

A prominent feature ut the 'Main Building was tIse exhibit of
telephunes, annuinciators, fire alarn and police signal telegrapli
systeins, made b>' the above conipas>. TIse exhibit ivas in
charge of Mr. N. C. Marshsall.

IIiEN.DFIT & WVRW.tT.

Thsis flrm, wvhicb lias rcentl>' engagcd in the business ut dlec-
tricai contractine in Toronto, lsad a tasty cxbibit ut electric
apparatus, of wlîsch the Eddy motars were a pransinent fecature
and attractcd considerable attention. Tîse> also isad an exîsibit
of Okonite %vires, knifc switches, cut-outs, etc.

T. Wv. NESS & Co.
The exhbit ut tlsss Comîpan>' was illuminated b>' a nsagnifscent

ecectralier atnd a bank ot ocolorcd incasîdescent lamps. Itecm-
braceci a most unique assortisent of tclephosîcs, switciî-boards,
&c., (one of the leading lisses otgoods produced in their fa-ctory),
smain line instrumeints wmtb BlIake or carban transmîtters, or,
local exchamgcs and private fines. Several new featurcs in tlscsc
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arc shown, one witiî armi test wlacia makes Ille circuit ;nsteald af
dit: ordinary hoak, anotiier with pull down attachmcent ini place
afit teccrait. Sevcta styles af dcesktceel;a-ncs fand a place,
aisa 5 ccal anstruînents far affordantg communication hctwccn
flic dITrcnt departinentls of a business liause. SpciaI mention
illuit bc mnade afi their slow patcntcd autoin.atic warehause
iphionc, the invention ai Mr. Nes, lîaving an :îutomantic switch
-ittilînicnt %viticla inmcdîalitciy rctîîrns ta ils narna position
nftcr heingz u5ed ;and reccit-er repiaced. A very large ciectro
suecliancal gon, is siîown, this is part ai rire a aiarrn systcrim <la
firnis as in ; llin g at Ilunuis, but ail kincis af cecric beils, bat-
tcrics, pusis buttons, nicdiral batteries, clcric fants, incanudescent
lanîps, elcctric laglat suindries arc exiiibitcd, also a fine assort.
muent ai house annunsciatars ai <licir muaniacture. *fhesc arc
fillies wdi grivity draps.

lic firmn manufacture a full lino of telegraphie apparatîts -ai
a s iring mastai- for running tlic phosiograph. A vcry convcnient
nd incxpcnsivc ciectro trcdical gencratar "Tite litil" uvas kept
busy giving shorks to the visitai-s.

l'lîc fiin lansdies the Relianccecctrie ligliting and powcr
apparaitus and cxiiibitcd a lac lighit Reliance dynamo and S00
1(ciîance niator. Tite irin liad aisa ait intcresting exhibua nt <lae
lansi-cal Exposition. Tite facai-y and head offilces arc locate
-at 749 Craig strcet, Mantrent. Thle Toronta Brandi is locatcdI
.it io6 King strect West.

JOHIN STAtUt, SON -& CO.
Johnt St.ar-, Son & Ca., aiolflx N. S., anade an attractive

ilisp)l.Ketol U niqîue" telcphones, anitunciatars, etc., af their own
mnanu a.cture, as weilas gcnerai ciectric supplies. 'rhe "Unique"
telephones are no%% in universai use ili Canada, bath ior exchiange
and psivate use, and aie givii perfect satisfaction. 'Ihe princi.
pal advantagc claiaîucd for tise is in ste transmitter, in wliichî
<liere is no spring or scrcwv ndjustiment to wcrk Iooie or l>econic
afrected. by Ittiiospheric changes, etc. Thc "Star Autan:nic"
annuncinitor is a great improvemencrt over tlie ordinary dtrap,
tlicre bt-ing no draps ta require rcýsetting, and tlie vibration sliut-
ter is mare reaclil y discernibie Chan <lic ordmnary (trap or neccle.
lThe weou known " S tinson" Battery, for wbicli <bis bouse is sole
agents for North Ainerica1, occripies a promissent position.

Thiis Company manufacture and contrat a nuniller- ai excellent
s,îccialias, ils wiîich thîcy <la a1 large business in Canada, among
wlîicii is tlie IlStarr" Incandescent Ulap for whicla a numnber ai
points ai excellence are claimed.

THE STEAM ENOINE GOVERNOR AND ITS REGULATOR.*
Bvy Faim. G. MNiT'CIIKI.L. LONON.

The aiater ai overning steani enigines for uniform ipred and
economny ta the use of steatît becomes more clificuit as <lic size
oi theoringine is jaîcreasecl. It would be sale ta say, that this
det-ice abSorbed moîre tlîuuglît, and received mare attention fian
the enigincers ami pr.ucticai inventai-s, Chans any allier adjunct ai
the stcam orngine.

lnu<lac ardînnry gavernor. tbe principal part ai uIl appraatuses
consasts ai a pair ai halls revolving round a vertical axis, gener-
aliy driven by iiîitre-gcar. The principie of ceanrifuagal force as
embodied in <lac aid Fly-.lInil gavernor ai WVatts, lias been more
reoaited ta tihan any otier, but, aside iront <bis tue govema:i lias
been so imwravcd aitercd and re-caîîsItructed sincc his
Cime, as ta l>o aîniait Unrecagnizahie, but stili the aid principle
as <bei-e, and alsa tlic prantinent dcicc<s, which s0 matterially
inicrieére wvitl its eficientay.

Tite i-st ai Chose is friction which airises iront tue joints, etc.
Tite second, unbalanced force, tbat is ta say, tue saisie force
iltt woiald support the halls in :uny piano, would nat raise tliim
ta a hiigber ane- T'le third. the resistance otTcred ta tlie centri-
figal foîrce by weigzht or spring bcing not adjusted ta <lie variaus
fonad and stearipc'ars

Trhis is tlie point on îvbîcl 1 wib ta hc undierstoad, and 1
igli; say Chtat .a great anany builders and practicai motn have

overiookced il.
F-or examiple Take a 2o0 Il. p. engime running 75 revolutions

lier mintute and at 40 lb. sprang affcring a resistanice ta tho
centrifugai fforce ai tic goveriior halls, tlie halls arc revolving in
Clics- normal plane, ind <12e spring is e-xpanded or drawn ane
inch, Chat s;mply mens thax tîte halls b-adt ta store 40 pouinds
ntonentuîn ta inlove that :pring anc inclh. Suppose the sîeam
as eut offa fai thalle stroke, and part ai <lac lo-d tu-as thrown off
cnouigl sa iliat the Nteii %%-UI( htuilav- ta br rut off ai quai tor the
stroake, then tlue balîs would ha-ve ta rench a higher plane, and
the spring expantied say ansotîter inch, titis %vaut(] mnu Chat
tic halls wvould hiave ia store 40 pounds niaie momentuin,
which calis for a gi-cnt increcase ai speed in the origine. But
iluere would liai ho su grent a vaiaition in the enigine if the
rebîstance offéred ta tlîe centriftigail farce 'ras un;fornîu, ani stili
less if tbe iesisîance i-ias decreased as the Ceattrifugal farce
inçrc.ased, or in othecr words, if Ille resibtance offcred ta the
halls troul balance Chbesi ai nul plane, thecn the slightest varia.
tion i-iouid hc miaintained. It may' be iliusi-ated in <bis îvay;
If we place îoo pounds on tl'e plailomu i af scale andi balance a:
an ar wiîh tlie beam., at as quate consistent that, if we Cake ta Ibs.

l'am. rrad ai the &nous, Soeenao of the Canai- Anodiaiioa of Stai<xanry

off flic platioran, tva iill hitve ta deereise <he wciglit ona tua
heamn accardingly, if ira %vaaut it ta balancz.

Noir wc in enideat'ar Co sec why tlea wcight or resistance is
.?pplicd ta flac centrifuagal force ai a govenor, if tlic halls revoir-
iaig in tiacir nlormial plane and ai course centrifugai force tends
oul. Wl'ien filie ioad is thrawvn off flic engine and no resistance
ofrcred to tlie governor by nicans ai wcigit or springs, alt <le
slaglaîest variation the halls %tili ascesîd ta <lle p)rcqpr plane but
bhoiîld tlie Joad ho ibroivrâ on the origine, tile halls uriliagain ltare
ta conte tara lait et plane. 'rleir re-action depends ail tle gra-
vit:aîiun ai flic bais, wlaich dcs not overcoixue tue nioauuenturam
%viîlout a gi-cnt reduction ils Choir siaecd, tiiereforo ire i have
ta place resistaîlce ta assist ani act witli tue gravitation.

'Lheecaonnaaiy oi a RooCI gau'crnor shoulti bc apprcciatcd hy
owners ai steamt orngines because the o.-tia naouait ai steain re-
quired ta drive a hecavy addition ai howl oit an enizine is supris.
ingly smai prni_ l (lie orngine :n get flac sîcam ai <hoe

e aitt <le fond is applied and hcfuac <lie manientuan ai <lie
m.icli.iaerv beconies auucli reduccd, but le-t <heorengine once get
bciaw <lac spcd, Ille circu aîîst.anlccs iili be î-ery dlifférent.

DYNAMOS RUN BY OAS AND OIL ENGINES.
As yét vcry littie lias been cflne in the Utiiced States in the

way ai rutining diynaamos by gas or ail crngines, says Ele«frical
Inidusies. Maiiuy types, liowcvevrofa bothtai<hiese are sliaun in
Macliincry Hall. Aniang Chase deserving special mention is
tlie safctv ail orngine, a tlarc and a hall liaise poawcr macine
aller the Hornsby-Aktord patelle, and madle by R. Hiomshy&
Sons, Liîni<ed, ali*Gri- ain, Etigland.

Thais orngine tising cru-de petrol<aun i of3oodegrcs flash test is
said ta consumie hait tlaice-quaiters ai a pitît af i Ali PCC horse
powver per htour, and as i-un at tiais exhibition fuel for at is said
ta cost less tCtan a cent per haur. The supply ai ail is carrieci
in a tank foranin-' a part ai tlic founciation box, and is autoainali.
cally pumpcd int the combuustion chianubers ais nceded aiter tlie
macliane is startcd.

The enigine os sornewbiat like <he Otto gas origine, andI a'orks
an tue Otto-cyclc prancaple. A bot comtbuastion cîauhea aulthe
i-car endla -l -cyidr receives ail andi air, vaporizes <he
former, anid all<er nîixing it with <lie air the g.as <lias forniod is
cxploded by tlue compression ai :lie piston forcing it into and
against <ho bot comîbustion chanîber. To sni-t <he miachine, a
tllitp underueat t <lis contbustion cliamber is iigliîcd, and a
blotter provided for Ille puaipose is t<irned hy ltand ta lient tlie
cluanher tiap ta.a cher-v rcd. Whien tits is accompiished, wbicb
Cakes hut three or four minutes, tîte liglît is extinguislicd andi
ant ho cliainer is kept hot by îhc conmpression and explosion
ai <ho ail gas, -an explosion takang place once during cadi tva
revoluîions ai <he fly-vlîeei.

This particular origine is belieti ta a castie dynanmo Of 24 MInîp
cnpacity, and th reguiation ai speed is vcry perfect, no varia-
lion beiag noticeabie wben <he fonud is al cut off or aIl <lirai-von. Tue dynam ias baîih bi J. Hl. liolmes & C. iNw
caistie-on-Tyne, Englanti, and as of ituels tlie saine type as <ho
Ci-ockcr-Wbeclcr Dynamo ai titis couintry. It is vei-y slow
speced for tlie size, running -at nat over a îlious'nd turas per
inute. There is a lai-go fieldutere for orngines ai <bis type as

<ho Amxeracans have scarceiy becomena-iare ai flie fact <bat ail
orngines are very userui as woll as inexpensive for producing
cioctric currents. The ioa-oign lirnts at <he Fair have already
noticet Iis tact and are piepa-ing ta suippiy tlie demnaad.

BOILER COVERINO AND THE CONSUMPTION 0F COAL.
Sontie experiments on tlac influence oi hoiter cavei-ings on <ho

consuatîption of fiel, says Scientific American, have just heen
conciucicd ait <lac raiiways af soutia-wcst Ruassia. 1< iras round
Chat cooliiug was more rapicl while .vorking <hait %vlen sîntianary
save ivhens a double cavciing ai icît i-vas uscd. The tieat lait an
24 liaurs by a houler was 3o squ-tre moires of suiface containing
%vater at a teixperature ai 144*, and exposcd <o ani exterior tenu-
pMature ai 8*5', cai-respondecl ta 133 kilos. oficoal ifithe hoiter
wcre tincovocred, to 155 kilos. if <bei-e tre>- a tain nuctal caver-
ing, ta i 3o kilos. if <bei-e i-tcie a double felt covering, and ta
103. kilos. in the case or a coi-k covering. For an average
daily cansuatuption afi ,t64 kilos., the covering ai <ho boiter i-e-
pi-esented about 24 pur cent. andi 8,1 per ceitt. ai <ho caasump-
lion af coal.

TELEGRAM-DELIVERY-SUNDÀY LAW.
The Supreme Court ai Geai-gia hield, ian<lie recent c-ase ai

\Villinghamn vs. WVestern Union Tcioga-aph Company, <bat i-here
a telegraphic message delut-ereti on Sunday for transnmission did
nat show on ils face ablat il rciated ta a subject matter wh'ich
wvould rontier transmission and delivery a work ai neccssity or -
cbarity, and wboi-e Chose i-t-s no avernient in <ho decia<ution
ci<ic- <bat tlue dispatcb in question did refle ta sucb a stubjeci
matter, or <bat <he teieguaph company, its agent or setvant, i-vas
în<ormcd <bat at bad rcl'ttian ta any sucb nuattc-, the failure ta
transmiît andi deliver i an Standay ivas nat actioa.blc.

A lai-go depasît ai i-hite mica bans been discavercd by Mi-.I oba Wallangiord, ai Tenîpletan, ni Eau Claire, Ont., on the
fie of the C. R. railti-ay. The quaiîy is said ta bc equai to <he
Caralina- No. i mica.
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GLOWLAMPS.
'Messrs. Sicrenin S, Fl-llc have utade a largc sinîmtber of ar-

curate tests on tisis important sîîbjec %vitla tiir own lautnps ts
wvell as %villa thase of ot ser iakecrs.

Froni file rebuits wlîics are givein lic following table it
scieras Ierfectly- cleair tl;t litinhis coitiuniing lests tliai 3 ta 3
Watts Per candlic cannot be recomntnieildcd( for îrïactkcal lise.

The fial figures iraiflic tin-t colulin gave tU hoifra e f
flic ditTerent kinds of lanips.

1 5 Wits.

136 150

10*21236
8'4 '277
7-812-81

5.7) 3*56
5,6 3*65

3- lIns2

16

3-5 watts.

i .6 - 3' 0

2-o Watts. 2'5 %%atts.

11 i 12'6 - -

16- 2-72 156 2-55

1037 2*05 - - -

8-1 3'58 t * 3

7t9 4-63 *- -

6'4 2 35 235
6*047 3 0*536

597 3:0 6 3 91

5* .0 40 8

S' 45! 4*3
8-443,13 3*6

S'9 468
7-48 6 4*86

74 1 5-13
5* 5 9 51.28

673 520 *34

6- ¶ 7 5413

- 6'7~ 5*41
1 - 7! 5*41

- 67.5-41

5'47J

*rite average lue of glow innmps, thcref'ore, is:
Lumps of a S' %watts per canle . .... . ........ 45 burning liotrs.

200
....... 450

3 » ... 000

SPARKS.
Mlic City Engincer of Londlon, ODnt, bas prcpotred a smaternent oh the

probable cost af an electrac ligbi plant for sirei ligliting.
The B3rantford City Councit bas resolved abuat the contract for btrect lîgbî.

ing bc grantcd tise Brantford Etectric; and Power Conmpany for five years, ai
23 cents per laînp per night.

The Nova Scotia PowerCompany basgîven notice of il% intention taooper-
aie its lines of sircet railwvay by the clctrne systema of niolor power.

At the annaal general mereting of tbe sbarebalders of the 'Monircal l>ark
and Island Etectric Railroad Company. hcld rcently. the following direc.
tors viere clcied -Hon. Louis Beaubien, president, l Ion. J. R. -rhibeau
deau, vice.pmeiduni; R. L. Gat, trcasureri, Maurnce Perrault, secrcîairy.
David Motrice, Henry Hogan and IM. S. Lonergan.

WORKING STRENOTH 0F BOILERS.
The followinig table jýives tlic safe wvorking strcuigîl af single

rivetcd andi of doubli: rivecîcd boliers of varins thicknlesses and
diaineters, illowing a factor oi safety of sixe, and usine iton ol
50,000 pounds tcnsile btrcugth pter squire inch. 'Iiîe sine riy-
eted slhcll is.asstncd to l bc 56 per cent. as stroig as if nan.rtvetedl
tlic douIble rive'cd, 70 PICI cent.:

4

603

66J

72 .

Inicies.

h

7-1i6

7-t6

Pnunds. Pounds.

62
76

73
88

70
84

68
Si

71

76

71
81

A NOVEL INDICATOII GEAR.
ln îesting an engine i Sililey College. as ulescribicd in L'asierl, .lfaîgia

:aae, Iliof. Carpenter ciinployeut a forn% of inulicator ugear whlich. ta us, is
novel, and as allfias sortie f-iltires wliîcl slîotild muaie ilt iscfi aisd cois.
ventent. tac.appendl a description of it îviilu illustration. l'o r(luce the
niotion of thie piston ta tlae travel of tie inulicator battre], icte is aitaclieu
ta the crass.lead of tic engiuse an inclincd pl.ane iii ite forni af a triangle.
a. é. c. tlie side, c. b, of whicli, is îîî.îuî sliglîtly longer iban the sîroke of

16 'J0011i6 350

16 301 3-50

16 3O 1 6 3.50

15.6 3'l0 16 3 5O

14*9 3*36: 16 3*50

13-2 1356! 15*4 3-62

32*53 72 15 3.7'

12237914* 37

11*7 3*03 14*7 3*79
1 1*4 4*05 14'5 3*S'
11-1 4-17 14 3-96
10*4 4*3

6 13'7 4'02
101,4'50 13'4 4.09

VSI 4'61 13*4 409
9).6 1470 13*3 4*1 1
9214'70 133 4*I1I
().2 14 7 13*3 4'l 1
9*Oý4*9- 13'l 4't 6

8% 05 12*9 'J'2
841 527 1:!,54«32

the engîne. and the side. a. b. as ialea abilte longer than tc desired travel.
or higrain lengtb. lavoted ai the end of the slaatc bar il, a bell crank lever,
d. e, n. in which e. d. is equal ta e. n. Thc angle. a., c. b. is thus sî:ch thit

1
its taingcnt=-. s bcing the rtnginc stroke and 1 site dhigrani lenigtli. This,

S
of course, on thc basis of the bell crink lever beang cqual arnsed.

Th*le end, Pi, of the bell cranu. stides, on the sloping face of thr caca. and
the indicator cord is aîîaclicd ail 41. and thc Irma e, d. is of course tus bc
exaeîly vertical when the crnginc as ai mid.stroke. «l'li motion i3 no: cxact-
Iy correct, as shown, for the point d oses and faIls as il traverSes its sanal
arc of motion. but ibis inay bc correctcd by adîting a curved tira ta the lever
on whirh ii cotaI suny wrap; thas tirai ta lie stuck fronal thîe centre. te. Wc
have aalded ibis circular segnment. f. Tbeorctically. to. n should bc a
knifc.edlge. b enstire acctar-acy. TIhe convenience of thais (lec'.is~feltvvhen
taking manydiagraîns. The lever, e. d. may atla.-ys b e lda b.sck. so ihat
n is field clear of the cam. and no naoveîicnt is gjvcn ta the indicator. and
it can bce as casll' rclcascd mbto worlaing position again. Tlîerc is no fnb
ling %viîb cords or taking up slack. and no frantic grasping rifler tic corul
hooks or the fiie lent tope tigbiencrs liaiut oncc fîxcd ta lenglis, thec
indicator cords may bc left undisiiirbed. 'l'le ineria efrctis are said to lie
sînalt, asnd there it îloi a grcat dett of cor! to sîretct, and tenuder the dfia.
grinis untrait. Brass iie is saiîl to bu. a srcry unsiri-t.ble m.atertl for
tic cord, and výc bave tricd il though, not wnhi sipcaal sicees ani gencral
work. llie devace, bowcver. waîîb is fixed and continuousty sirecibd
cords. appeirs t0 effet.a chance for uîsing %vire witbout thie disadvantaiges
whicb, pcrhaps. admîis than the wriîer bave found ta aplîreciat, il.

A charter bis been applied fur the formation of a coipatny ta build an
clecîric sîrei railway frons Gnit ta b.erlin. Nir. T. M. Burt, manager of
tbe Becrlin antI Walcrloo, Street R'ailivay. is one of thue ulirctors.

flic Port Artur E.Icitic R.tilway is now complicd. Il connccts ic
tbrec tawns. Port Arthur, Fort WVilliani .snd %Vtest Fort \Villiaint, and i
cight miles in length. ra.ins run bctwveen thcsc towns ai incervalza of anc
bout.
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CHAS. H. MORTIMER,
OFFICE: COH1FEDRRATION LiFi! BLDIîîN,

Corner Yonge and Rickanond Sireel4.

TOROITTO, relerplore 2362.

64TaM'î usl.[ING. . MH>iA.
Blcl Tclephone 2299.

Adycîstigini raies sent promptty on aplicaten. 0rdet% for adivertisins should
feach the office cE pulication not sar than the. jSth day of the month immedistely
prtceding date cE Isui. Changes lns adveiîisements wîtt be miade whetiever detucd
without cost te the advertiser, but to insure proprconaplance with the instructions
orte. advcrti&er, requesas fur change should lect off etice as early as the 2ind day
or the mootti.

P#UlflIPTIONX.
Thse KLSVTRtcAî. 4awe ahi bc malledl te ssabscribera in the Dominion or the

United States. pote lime. for SIcoo per annum, So cents for six menuis. The. ptice
of sub&cuiption msy bce remiusjd Ly cutîrency. in regsîred letter, or Lv postal vider
payable to C Il. Zilesitmer. Pleasýe do noe send cheq~ues on local bantat unîis 23
cents la added for cout orlditcount. bessey sent in unrcgistcreat lette.s naust Le .t
seinders' isi. Sssbscsljî,tons frams toreigns couniries embracedl in tise Central Psid
Union. $s.o Per annuni. Subaeriptlont are pyèble in adrance. Tise piper Wil bu
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whert no sucis underatanding exsta., avill bc continurd tit instructions te dis.
continue are reccivrsl and ail arrcarages paid.

Stabscribers nmay hart the nmailing addre%â, clssngod Ri ofien as desimld. lVhes.
ordena~ eh..1 ,, a/rj xit» #5eI ai t«Il as tA, newr addn'::.

The eul sIîer ghould Le notifleat of t e fal lu re ofsu Lecri ers go receire thei rpapera
pronspîly and rest.laly.

M»12')IOltS .1NNOUNOCE32ENTti.
Corresponderice Là Inviea tpon &Il topiez comtnt leritimately ivithin thse scope of

tht.. tournai.
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OFFICIAI. 5AI'l<R -TIUE CANADIAN Kl.KcTRItCAL ASSOCKIATION.

CANADIAN ELECTRICAL ASSOCIATION.

OFFICIERS:

tlltst)rENT:
.J.WRIGHIT, Manager Toronto Elctric L4ght Comnpany.

isT Vic.PtttttnT.i:
K.)1. DUNSTAIN. L.ocal Manager Bell Telephone Compatny. Toronto.

2Nl) VICK-It.II)NSlîNT:
JOIINCARROLI.. Sec.'rca. Esi5cne Phillips Electncnl WVorks, bontrc.sl.
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C Il:MORTIMR tilîiîslier ELEMRICAL Nsxws, Toront.
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D). THIOMSON. Gentr-il Maiasger Ilatitilton Electlnc Li.ght and Power

Cotnpany. Hamilton. Ont.
1). A. STARR, Royal Electnc Compamny, Montreal.

Il. O. FISK. Electrictan E*lrctric Ught Compatny. Peterboto'. Ont.
GMO IILACK. G. N. IV. Telegrap Co.. Hamîilton.

A. M3 SMITHI. Inspecter Canodtian Boardl Fire Underwvriers%, Toronto.
L. IL \cFARI.%NE. Bel Tcleplione Conip3ny. Monîrral.

T. P. ROSEBRUGII. L-cturrr in Electncity, School of Prictictil
Science. Toronto.

E. C. IIREirttAU PT. Btin. Ont.
JOI N VU LE, Manager Guelphs Gas and Electrie Ught Compasny.

Giuelph. Ont.
TIIOS. AIIEARN. of Abrarn e Saper. Oitsia. Ont.

CANADIAN ASSOCIATION OF STATIONARV ENGINEERS.

KXitCu7IvICIOA
I'resdcnt. G. IfIJNT. . . Montreat, Que.
VtacL.tliestint. %%lu Surro.-. Toronto, Ont.
secrcaTy. J J. YotKs. - Ilo.snl of Tratte Bldg. Montreal.
TIreasszrer. %,» Itl.ActzGROVE. Tornto Otît.
Cotldutor. T. Ki\,(. . Dteden. Ont.
Door Kenprr. F. Rtî.îurs. .Ottawa. Ont.

Toito.4-ro IlmtEcit No. s.-\Mcts 2nd anal 4th Fndaycc month in
Room 1). Shaftesbury liaIt. W. Gi. Illacligrove. P>reialent - G. Fowle,
Secretatry. 137 V. naversay Street.

IlAsaItrow BRANi- No. a.-Monets est and 3rd Friday rach rnonth. in
Mac<xabees Hall. WV. Sweert. t'rcsîdlent ;Wns. Noms. Secretary. 211t
WVellington Stroni North.

STRAarV05t BiIANClI Na. 3.-John I-foy. Presattent ;Sanmuel IH. Wear,
scecrct.try.

itxANii'txts I35ANril No. 4--MNtcs 2nd and 4th Fdidal cach montis.
Tisas I'lgrns Preident john Ogle. Sccretasy. Brantford Cordage Ca.

lONosD. lBtANc"; Nao. -Meeîs3 in Sherwood Hiall iri Thutsday in
eacti nîonth. F~. Mitchell. 'Premdent. tico. Taylor. Secr.y Trmaurer.
16 t'ccadilly Street.

?ýomuNTîtî3At.ANc5t Nc. t - Nl«ls ist and 3rd Tisursd&y tcic nsantli,
ln EnLgîners tIltl. Craig strert. Plrestocat. loi. Robinsona; firs vict.
prinsident. Hl. Nttal second vlon.tiresident. Jos. Badger:- sc=rtary. 1..J.
York. loarat of Tmrat llwlding; trosurer. Tisas. R)ang.

.NACI

ICAI NFý W-5

BRANDOe, MAN.. fltAftClt No. 1.-Moncts lit and 3td Friday echd
month. ln City Haîl. A. R. Crawford. P1resident; Arthur. Flenuing.
Seeretnry.

Sr. LàuRIK.T 11NANcEi No. a.-.Neea s t stnd ,'d Tues<lar cacis month,
In %ImehitnigW Instituts,. 2o4 St. Janmes hîrret. blatthati Gtinond, Presi.
dent; Alfred aLiotte, Secretary. 3o6 Dclllc strent. Si. tunegonde.

Guttta'ît lîltAscil No. 6.-Monets ist and 3rd %Vedncidsy each usontî t 
7;30 p.tlt. J. A. Angell. t'resitlenti C. Jorn, lccetary.

OtAwA flîAtNcit, No. -. - ïMetS Sind andI 4tla TtsedaY. catch
nionili. corner fiank aînd Sp..rks àtbonts. J. Il. TIionmpon. President ; Wtn.
O'îrien, Secrclay.

DuRttl IlUAN-l No. 8.-Monts every 2ntt week int cadi month; Tttos.
Mterril. Secretary.

131CRLIN BRA<NCI 1 No. 9.-MNlets 2ntt andI .th Satturdây each nionthi nt
8 P. ni. W. J. Rhiodes. Presidenl; G. Sieinnacîs. &ecretnry. fiteuln Ont.

KuNuron. AssocIATioN STrATIONAItY ENolNKILtS.-MeICis twicc ench
monts over No. t Fire Station. ). Devlin, Plresidcnt . W. Glnsour, P. 0.
Box 699, Sccrctary. _______

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

BSOARD) OP ICXANIiINUS.
l'resicnt. A. E. EnuKiNs, . 39 I3ordcn st., ro enta.
V'ice.t'Ycsicienî. R. DICKINSON.. Etreirie LlRht Co.. *tanlimlot.
RegiSlrar, A. M. IVICKI<NS. . 28o Btekeley it. * Toronto.
Tteasurer, R. lAcric,. . 28 Napier ui.. Hninilton.
Solicitor. J. A. blcANDREWS. - Toronto.
ToIcONTO-A. M. Etîline, A. M. Wickens. E. J. Phillipi, F. Donatdson.
I AILiTON-I'. Stott. R. Nitcttie. R. Dickinson.

l>ETI5<tORO-S.Potier. enTe Etdison Gencrat Electrie Co.
13RANT7oR»i-A. Anses. care Palterson & Sons.
KINusToNî-J. 1)cslin (Chie! Engineer llenctenîiary), J. Campbell.
[RoDN-F. Mitchell.
Information regardtng exnsnations witl be furnished on application ta

any metnber of thse BoardI.

Tim Taronto electric ligbt and gas campanies are said la
be greatlY aRitated by the smaternent of Mr. E. A. M.-cdonalîl
fliat wben bis canal scbeme matcrializes the mnillions of dol-
lars investcd by ibese companies svill not bc Wvorth 5 cents On
the dollar.

In order te prescrit our to rentiers fuit reports of the reccnt
electrical atnd engineering conventions, it bas been found neces-
sary tei add twelvc additional pages ta the sizc of ibis number of
MrIE NFws. Aller having donc ibis wc are compelled ID hold
over a nuumber of intcresting articles, including nsost of the
papers rend at îhe engineers' convention, and the second instal-
ment of 2%! r. Tcsla's lecture.

The Convention afiflic Canadian Association of Stationary
Engineers in Montreal last montb was the mast important that
bas yet been beld. A newv and valuable icaîture of tbe two last
conventions ivas the papers on enginerng subjccts and the
discussion ilsereon. This feature is one wbicb is directly in fine
tvith tbe main abject cf the Association, namety, the improve-
ment ai the educational status of engincers. To tbc western
delegates the visit te blontreal ivas one of mtîcb pleasure and
mrfit, and tbe generous hospitality incted out to tbcmn by their
lontrcal breibren, and by the citizens of Montreat, impressedl

tbem witb pleasant recollections cf flic accassion. The success
afiftic Montren] meeting sbould prove an incentive ta the offi-
cers and mnembers of the Executîve and Subordinate Associa-
tions to push on wtih increased carnestness the svork in
wbich the Asscciation bas airendy acbieved sucb encouraging
succcss. _________

TiiE ibird Convention cf tlic Canadian Electrical Association,
te a report of the proccedings of which much space in
ibhis number is devoted, was in cvcry way a mosi emphatic Suc-
ccss. îbe papers were of a highi order, and gave risc ta inter-
csting and valuable discussions. 13y means cf papers such as
the one prcsented by 'Mr. MfcFarl.tne. tie Association cviii be
the means of collecting ntuch interesîing data. cencerning the
carly history cf electrical matters in Canada wbicb might other-
%vise bc lest, and tvhich cvili form a vailuab!e record in years
ta cogne. Tbe Association tvas fortunate in bavîtag presenit ai
ibis Convention, net only members from ail parts cf Ontarioi
and a good delegation fram Qucbec, but also n, presentatives af
tbe Nartbwest Territories and British Columbia in the prtsons
ai MIr. Alex. Taylor, af Edmonton, and h1r. H. W. Kent, of
Vancouver. Next year when the Convention shall bc held in
Monireat, it is boped ibat Nova Scotia and New Brumnswick
cviii aise be represenied. The dccision te have the next Can-
v'ention in MLonircal will no doubt tent] te give the Asseciation
a more cosmopotitan cbaracier. Our advices are tbat the
selection of tbat city for the Con>ention cf 1894 bas given rise
te a feeling ai mucb pleasure amangst tbe elecirical fraternity,
and doubtiess no effort will bc %vanting on tbeir pari to insure
uts succcss. Tise re-election of tIse cbîef executive officers fer
a tbird termn was to tbem nt least a quite unexpected turn cf
events, and niutas bc regerded as implying entire satisfaction on
tie part of the inembership wiîh the manner in wbicli thcy have
discbarged tbeir dulies. Tbe steady increase in memnbership is
a grai iying sij;n of progress. If during tbe coming year msent-
bers wiil indivtduaily put fortb effort, the Association at the next
Convention w-ill show a membersbip ef 200.
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ENGINEERS.

PROCREDINGS OF TIIE FOUII ANNUAI. CONVENTION.

TIE Canadian Association of Stationary Engitieers rnct in
annual convention in En.igincers' iall, Craig street, Manottreal, at
ta a'clack a.rn. on Tlîursday, Sept. 7tli. The procecdings, in

e ofuac ti Ui programme publishedl in the EI.EcTRuuCA:
vrs ýIfor September, cxtended over ilhree days. Teec;e

train the varînus associations outsiulc oi Montreai were met by
Uic local brethiren on their arrivai ini the city and escoried to the
City V-otel wlieîc arrangemients bail bcen madie foi thicir accom-.
modlation. The varions Associaious wcerc representerI by Uhc
iollotwing dclegates :

Montreal, No. î.-lros. J. J. York, FI. Nuttall and J. G.
Robertson.

Mantrcal, No. 2.-Bros. A. Latour, R. Drouin and J. A. Ilar-
tenstein.

Toronto, No. i.-lros. G. C. Mý..ooring, G. Gilchrist ani W.
Sutton.

Hamilton, No. 2.-Blros. Il. Stott and D. Robertson.
B3rantford, No. 4.-Bio. T. Pilgrini.
London, No. 5.-lira. H. Giliart.
Guelph, No. 6.-liro. R. W. Green.
Ottawa, No. 7.-liros. J. '. rîîompson andi F. Robert.
Dresdc:î, No. 8.-3ro. T. King.
Berlin, No. 9..-lro. Angell.
President. -Bro. A. E. Edkins.
Vice- President.-B rn. Gco. 1-lunt.
Secretary.-Iiro. WV. G. Illaclcgrove.
Treasurer. -Bra. R. Mackcy.
Ccnductor.-Bro. C. H cal.
District Dcpiuty (Mýontreil).-lro. Thos. Ryan.

il .6 (Londoni)-Bro. F. Mitchell.
49 49 (Gutelph).-Bro. J. A. Angeil.

Doorkeeper.-Bro. F. Robert.
Also Bras. A. M. Wickens andi Chas. Kinsey.

The convention openeri wvitl the falawing addrcss af ivelcome
fram District Deputv Bro. Thas. Ryan.

"As. District Dcputy of this city, 1 arn calledl upnn by the
brethrcn af 'Montrent No. i andi St. Laurent No. 2 to ;îddress a
few wvords ta you previous to the openinjz of ibis convention.

"At last year's meeting in Hamilton it was decided that the
convention Of '93 should bc heldi in Montreal, -and the brethren
here were very much pleased at îlîis riccisian anri thank yon for
it. 1 know it is a long distance for mlany oi you ta comc, but 1
sincerely hope that wvhen you return yau will not regret the labor
and inconvenience it bas causcri vou.

"As the humble representative of Miontrei No. i and St.
Laurent NO. 2, 1 now biri you ail a cordial and a hecarty wclcome
to our city andi our hall. I arn pleased to sec so mîan), of yau
present andi wnuld be still butter pleaseri to sec a larger number.
1 trust your stay huec ivill bc a pîcasant onc. A conimittec lias
been ,pponted ta look after your comfort andI cntertainilcnt,
and 1 h-oe they will do their duîy. This cainmiittee bas also
ptîblishedl a Souvenir Nutaber oi this convention, which we
trust will nîcet witb vour approvai andi acce ptance. A copy wvill
ho placcd in the hands of cacb member of theassociation. The
programme of the three days'. proceedings is in your hands, andi
will be carrieri out as far as circuinstances wvill Permîk.

Il1 hople duthe Uicliber.îtions ni tbis convention wvill be the
mecans of improving thc warking of aur subordinate lodgcs, andi
tcnd ta strcngtben and combine the %whole body in thc bonds of
brothcriy love and iriendsbip. As a district deputy 1 have not
niuch ta say. Uniortunateiy ibis district of Qucbec is s0 far
composcd ai but Montreai No. i and St. L.aurent No. 2. 1 hople
in another ycar it may be diffeèrent. WVith regard ta the two
associations of tbis city the utmost pcaceand harmony have pie-
vaileri between tliem. They are slowiy but surely progressing,
nat sa mucb perbaps in the way of nîîmbers as in the quality ai
the material.

I will not detain you furtbcr, but siniply close by wisbing
that you may aIt bave a good tiîne and enjoy yoursclvecs thar-
oughly, and that the convention ai 1893 riay always bc lookecd
back upon with plensure andi profit ta aIl."

After the appointnbent oi a committcc ta draft a reply ta the
adciress ai %velcome, andi thc reception ai the repart ai the coin-
mnittec on credentiais, the President, M-.r. A. E. Erikins, deiivered
the following address-

PIZFSIDENWS ADDRESS.
Another year lias been added ta thc lueé ai this arganization,

since we met last in convention to advise each other and t0 le-
gislate for the different associations ivbich wve arc again here ta
represent

it is then, bretbrcn, wvitb no small degrce ai pleasure that 1
take this opportunity ai addressing a fewv rcrnarks to you, at the
commencenment of wbat bas; cvery prospect ai being the most
successini convention tbat this association has yet helri.

WVhen 1 look around in this ball and sece ic wll-knotn faces
ai sucb aid fric-nds of, and indefaitigable wvorkers for, aur associa-
tion, as are here assemblcd to-day, 1 arn a: once convinceri of
the fict that the subordinate associations have uscd goori judg'.
ment in their selection of delegates to represent tbem on thîs

occasion. 1 nli pleaseri to bc able ta report that during tlie
pas: year tlîc work ofiOrganiziiig ncw associations lias jrogi ess.
cd iavorîbly, owinq chîefiy ta the able assistance wvilich %las
bcen renricreri nie by the District Deputies. New associations
have bectn organizcd a: Guelphu, Ottawa, B3erlin and Mresclen;
al of whicl arc tiov goori, straîîg associations, andi are pushing
the gond wvork in thicir severai lacalities.

A large aniauîit ai %vork lias been clone totwarls orgainiz.ation
in Decrnto, Gai:, Scaiortlî, Goderich HIalifax, N. S., and
several otlier places, 'vbich wc trust iiy Lc productive ai good
restil!s in future.

Tiere lias been for sanie tiîîîe past an Association ai Station.
nr>' Eiîginecrs workiîîg in Kingstan Ont., andi 1 have tried to
iiidîicc tivin ta take out 1- charter iront the Executive Council,
amId tlîus bccoîîîc aie ai us, bue unfortunaitely (I conisider bath
for yau and us) 1 have not yet bieî successiul in doine sa. 1
.rn given ta unîlcrstaiîd thiat the K~ingstan Association is Nvork-
ing on jircciscly tic saine lines as thic C. A. S. E., and wilI, 1
trust, be wnrking tînder ane ai aur charters in the eaîning tcrrn.

1 took on miyseli the responsibility af inviling aur brother
enigincrs in Kinîgston to scnd a representitive to tlîis conven-
tion, andi 1 ha.ve cvcry reasan ta bel icve that in the event ai
tlîeir doing s0 hc uvill bc lieartily Nvelcanic aîîîong us. I trust
thiat duriîîg this mîeting the mninbers anri cîclegates wiii bc an
handi praîîîptty, a: sticb tiîns as iiîay bc arrangedi for tlîe tranis-
actionî ai businecss, in order tuit tue wark ai the convention nîay
îlot be del;îycd.

i notice in looking aver tic programmeîî that ample time bas
been set npart for pleasure andI recrention by tic Entcrtainment
Coniîiiittec, so :lîat tiiere uvili bc no miecu to ailow that ta inter-
fere with businiess. There iyill, 1 )lave no daîîbt, bc severai matters
ai imîportance to the association brouglit up during this meeting
for your consider-ition, and 1 uvoulul nsk you ta give the saine
your nias: careful attion, keeping in vietw ri aIl tinies the tct
that you arc hure as tue cliaice ofiyour respective associations ta
le islate for andI in tlîcir lcst interests, an'l in doing this you
wvill kcep in viewv the bcst interests of the C. A. S. E., as a body.

1 %vould rcspcctfîîlly asl. :is convenîtion ta take soniec steps, for
thle paynient ta No'ao . i Association af the aiinît dite it
for the supplies aiîad stock wvlicî uvere lianderi over ta the Exe-
cutive %lien chiat bor.y w.îs farîîîcd. Thiis is a niatter %whîich
shoulri have been -tttcndedl ta long agi), as it nouv appears ta
have as.-!iîned t'se shape ai a grievancc betaccn sanie of the
members ui foranta No. i anîd tic Exccutive, atîc is aiuvays
braugb: up in the client of an accotint bcing rendereri by the
Executive against Toronto Na. 1. 1 woulc tlierciore sug-
gest that this convention take stcps towvards the paynient ai salit
dlaim. 1 have noticc'l <Iuring the liast ycar tha: we are gaining
grounri with the înanufacturers, many ai whloîii have, when re-
qîîiring an engineer, sent to the association in place of advcrtis-
ing in tic daily press. This slîauld bc vei-y gratifyiiig ta us;
andi 1 trust thiat diuring thc caming terni caci niember will mnake
it his business ta briîîg the association andl its work ta the notice
ai bis fellows in saine way or ather. Il appears ta bo a bard
mnat ter ta ga i the confidience and good.%vill af tlie Canadian
steam tiser (wVith ai caurse santie exceptions).

NVe arc building up an organiration oiwbich ue can beprouri.
Our motta is Saieîy, Reliabiiîy1 Ecanoîny andi Intelligence.
Eacli ai these characteristics is indispensable ta a comipety.it
engincer. Tlîe abjects ai aur associationî are the elevaîjon ai
the'statinary engineer, lielping caci otlier in titue of sickness,
anri the education ai cach ather in the îîîost approvcl and eco-
nomicai methocis ai ste-rm engineering. \Vc le-ave tic latter ai
wvages ta be settîcri betuveen cadi individual and bis emîployer,
as %ve recognize theidentity ai inteiest between thcm, andi wvedo
not, neither will we, coîintcnance any projci or enterprise that
may interfere %vitIî perfect harmony between theim.

One would suppose tlîat any organization warking on these
linos %wauld at once reccîve the bearly co.oiperatian ai aIl stc.ini
users. Vet such is not thbe case, andi wly 1 ani at a loss ta apl.
preblenî. WVe invite aur eniployers ta beconie bonorary munai-
bers af tbe association and attend any or ail ai the meetings, and
sec for thcmseh'es as to tbe work we arc trying ta do. Vet in
the face ai ait tliis, many of îhem appear ta look an us witb a
certain amiaunt ai distrust. I kiîow for a fact that in the Prov-
ince ai Ontario a great deal ai hari lias been donc by sanie ai
the menîbers ai tue Local Hiouse, wbo, aiter wvasting ticir Own
timein filling an arin-ciiair dîîring the session, bave gone back
to their canstituents andi told ilium iouv the stationary engineers'
"lLabor Leigue » hari tricd ta pass a law to compel alil stc:îm
users ta einploy only engineers holding ceitificates, wliose ser-
vices would be wortb sa many dollars per dlay. Thbis bas been
dlone ta niy nuva, knoivledgc, and lias been thc means of raising
mucb oposition ia.iinst us in somne places.

But thi s association can affard ta ignore sucb things. We arc,
as 1 saici before, gainiig grauni, and a good cause must triumph
eventu.0ly. %Ve can nowv count as aur iriends many steain users
and engincers also, who, a: the organization ai Uic association,
were very mucb appascri to us, and 1 firmly believe there is a
grea: future for thîs association.

1 trust to see tue day wben there shaîl be an association
every town in Canada where filieen engineers are empîoyca.
The great difficuity in organizing newv associations appears to bc
owing ta the fact tbat in many towns the enitineers tlîcieves
seemn very indifférent toward their own çducation and advance-
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taent in tueuir ciîubn calling ; and ira -uchi cases we cin only-
wvait tilt their eyes arc opcened, u abiai the>, cars scc titgs in
tieirlproper liglit. i n somie <on socaa tipit be forîried
but (or thlic hatli soute oft <le cnagincers wîill not join, and try

«aIl inii hir power to liîrow cold witer, as5 it %verc, on sie schemc,
in cadet tu cliscourage the rc.î. And boinc complain ot te cosi
utîinaintiaing ani a.,sçiation, anid givc as tlicir excuse at i hy
canot afTr>rd ai. Thiîs, èîs you ail knoaw, as a iiistakc, as the
association% 'viierevecr forînced ha:ve eveiitu.'iiy beei <lie tmentns of
doiiig ait antnt of uto 1 .uoirgeiy in cxcs~ of tlîc cost ot mnain.
tctî.mce. ln loralitts wliie coinecrb tlîenielves have nt)
iiîbitiouî iii <lie wa» of ltirprvt ie, oituîld in tli est linat-
<ti bc a Iiiikialke su start an asbociation, aîs it wvould %uon bc
sttspcn<ed. But iu ph1,ces %viiere even sern good menibers cats be
crollcd, %vhli rvil isest togetiier for tintuai instruction ini tiir

cailting, i briieve tabat burcb abssociî<mois wOuid be productive oft
niti god to :ll coiîrernied.

Notv «a fctw rrosdý% ti rcfcrence <o the future Prospects for
encrîerb. hi liasb been %aid trccîuently duing thc last fici ycars

tiiuî no etigiaiecrs uauild suait bc rcqttrcd owing to the ciectric
mitutr coinîg 111<0 tisc for dîîivinstg rnacimerv. 'litimariy

%sit tsaiti etîgitieb have bren rcpiaced by cicctric motors 1 arn
%tel i ta.-e but aç a i-uic no cnaginer wvas employed i n charge
t itiest %siti csigisies, and titeretare (wvthi tcwv exceptionîs) tiewr

crngiiein; havec bieri t rowri oui t fcnplo) mcint. 1 t atitounts <o
titis :lFor cvcry fi. 1p. of %ork pcrtoi-rnedl by att eiectriie motor

Ibecre: tuiglit bc ans aiont otpower geîîcr.itcd somewhvlcre, some-
%%-lait in excess of that h. p., uiviîg tu loss tin tranission, and
n iii very tew exceptrions, wvitere wa;ter Po%%cr is availabie, ive

finitd th:e prime ittuver is a 5teain enagîne uft <le se pprnvcdtype. id otten of toi 5oo ta t,ooo hi. p. anti upwar-ds, in a
central station, Now, frrnt lic vcry tact chat tiiese stii.ili powver
stc:îii engines ,arc being ti spîlantccd by motons, and large central
piter stations are br-ing balais and fitted tip witli englues
and îîiaclinîcry of tue trosi approvcd type, tiîcre must naturaiiy
bc a deiîaîîd tfor craiîneers capable ut taking clitrge ut sucit
inaciuirv . ard iiose eritcees %vho have madc «a stud>. uf
ilit-ar iîork and cars bastie the indicator and <iciionstrte tin a
prarctia ray iir abîlîty su secure <lic bcst resulis frrnt a given
qtianttty of fuel, wvili htave no dtfftcîtity in sectrnng positions at
a good saiary. 1 rautst alsu, in cnNidueting tue question, draw
>'our attention tu the ilitnsaids uftranes -and plants wltich are
bettît: crecte l mil Parts of te civtlizcd %vurld ta supeisede <bat
inost taithtît triciîd of mars, tîte liorbe, lu operating strei and
subrîrbati raîlway catrs,

*fîic thtings .,niniy ufiîers, point Io the tact that the oid
rechable machine knowu as tite steam englune is still rising, tact
even thouigi ai li dune su match tuor the itumnar race tin the past,
the chty lias riat yet coule wvlti (lie invecntive gcnius ofimari lias
pruticîiiliti tu take its place.

Evcry ltie %vie suriet gensus %vii stairie thie wuorld villa the
.a418otînccement that heelias învented a machine <liat %vill nrk
noî,Itders, pioduci- soiiethîàng traint oiiirig, or prource -a revalu-

lion in steain enîgineering, but it genriiy commîtences lu wvind
andi ends iii smuike, an Ill <lisuait result is liat after the end.
tîtere are %ut People iu the %wurid %%iio have niai- sense fon the
future, but -toietiancs match iess zîtoncy tu their ci-cdi iri tc
baiik.

l'le Secrctary and Trensurer ivili ilu due tinate prescrit their
repos ý, rvlicii vOu wviil ha.ve ani appottniy ut sccing the fiman-
ciai arid nuiriericai standinîg ot tue Assacitian.

In conclt,tii, 1 iniut congratulait yuu on your chaicc (or a
ill %ce for <lie mieuing ot titis canvcntii. ;Montreil is a city ut

%illiil wc ail1 as caiiadian ritzens tcc] proud, ani %vc :accurd lier
thlitonor of lîcîrig the îomivicrcial capital ut ihis, flic best and
iiîoi pnisperaus couniîry on the lace ut the eartb. There is
tîîtil o% lic Ncei iii titis city to iinterest engiteers, arid daiis, tu.
zctlicr n tfi t tie trr.tnritiîehits 'rln ur %%othiy broiierb of tc
Nloriti.l %%,nto ition iirve ma.,tie for out crio ment duing aur

%ta%- licre, %t' 1 iatt %uie prove nu sinil f.ttorn u naking our
%sN.it cnioýable. t'nd n-lien wc :hali again etcurri <o oui htomes
%% c -%haoil be.ar %% it> ai% fond and ,'-rider rer.oilectiuns ot our Mon-

t-cal bretltreri, lier citizeris, auJd frîend!siîps turnucd and renewced,
during tue C. A. S. E. convenition ot iS93.

The report ot Ilta Sicrcntary, Ni-. Gco. Ilack-grovr, is as
ftullows

"Inrirecntting la you nuy annual report, 1 regret abat 1 arn
unabit-, awnt:h <n cie ne;lecî ot the secrcranes ut <n-a or thrce

a~'o- Lc iot gis-c voit as gndx a retîntt as i would like. The
ntgligent-cu ec a in ch<lis respec ivas retcrreed ta at our
ia'-t ru- ien t tH lamiltoni. It is baths tiresomne and annuying
iiavisr it wri<e tnetjuerily for rep-iri- tiomt the varions associa-
<ion% andti recire <liete hait iied ut. Bro. F. Rabent, ot

<titan-aà NO, 7, dcsceivcs gi-cal credit (tir rte mariner iri svicha lic
lias wrtten tip lits Tcli-t. 1 wisli 1 couhd sas- the sanie ot ail1
%etrria-m l nitlst tie uridcstua tin future <bat n-lien the Er-

Set-rerars' itite-. for a repowrt otan assoriation he sbbuld receir'c
it. and tnt be tielayeti ii the la>i numrarai and in some cases till
<lie coun% cri ûrs lia-, <'pctl. 1 teotiti recomniend that the Ex.
Serrtiary bare lx-r 'ta urdcr blxrêk forms, and each aseocia-
tion bc %ugited« -Û tIll e saime (or making ont thtir semi-annual

rTclarts, and in bc turwarded to the Ex. Sccretary within thry

'ie pa>t )-car bas beeri one ot sueces as regards the tonna.

lion ot riew associatiuons, tîu iess titans turi ltavîg becri insitctd,
1i1;1111Y ttrugît (lie efforts ut Brus. Edkiîîs, Mtiitcell, Augeli ant
otiters. 'l'le rines ut the rie' ,associations are as foaliws :
G;ueipi No. 6, Ottaîrva Na. 7, Dresden No. 8, Blerlin No. 9. It
is ver>' eitcouiging Io ktîuw abiat enagitteers arc awakiitg ta tlle
tact chiat sumetitng uts be done in arder ta better <lie conidi-
tion ut ste:rti eninueering, anîd chit tuai cari bebt be dciai by
banituirg tltainsclves rugetltcr anid lielping cacli ariier- iu tlie
ktuowicidge ot steaîr and crerytiîng pertairiing lu tc saie. 1
tlinrk sil tac tt bc long beture we will liaveciltler associations
furtiied tiirrtigiut te cutry.

1 liave had severrl le, (ers traint eriginters akInï~ the tiicessa-y
informaîtion inl regard to. becuming intibers ofutai associationi.

*te .associatins îlows aii cxibîetice liavc îîruspered dui-ini the
yensr Just passed, anîd it is lte wîiîl ot yonr humble servant tchat
tliey niny coîltinue to (Io bu."

On moation ut lira. J. J. Yurk, a restiuion %%'as tinaniiusiy
adopied coi.grtttiatîig tile Plresident upon blis able aderess.

'lThe reporit oftue Treastrc-r siowved chtu te Assocl-rtion's
incotne dnring tue year ctîdittg Artgnst, 1893, iiadc been $284.89,
and tue expenditrire $1uS.53, lea-il the ba-l-tilce ili baud $22 1.71.
'lic repart wsas rett-rred ta tie Auditirig Camimitîc.

Culiiiiiittcs wvert: appoînted as tuilovis :-" Conistitutionî,"
Bros. Kig, Plgrinu, Suttori, ;trnd Gildîtart ; " Corresponclcc»
mini "Cood ut tue Oider," lIt-s. Yoilk, Mouriitg anid Latoun;
«IM lieagc," Brs. " Stî, ilutît aindI Atgeli.

1< vsati uicc:dc by resoltation chat te r'ainabic services per.
tori-ntd ani beltaltutf lic Assaciation by Brus. Edkins and Wickeris

slîuuld be recognized b>' the presenataîlun titeî ritCIIo suitable
testinionîis, ancha tuah<i presidenîs ut associations un retir-
ing front (office ina ftuure siiouid reccive aur apprupialte je%%CI.

A caittitîttîce cunsisîing ut Brus. Ryao, D. Robertsoni, Ttonip.
son, litai, K-ing, Dru n rgeil, Grecen, Mitchell ardDe-i
n-as stppuinterl ta devise mnais of cirry4ng out tbe wisb ut the
association in tîtese sauniers.

Titis conciuded tue business ut the fit-st session.
The atîcrunuo n-as pleasantiy atrd prufiîably uccupied wvith a

drive about the cil>-, andti n making an inspection ot tite Domin-
ion Lis Steanîsiiip "V-iricouver" and the Munrial Exposition.
The iniembers wrt-tc wclcomcd and cntcrratined un bchiaitufî he
Exhibition marngement by 'Messrs. G. WV. Sadien aud S. C.
Sîtevenson.

Ai the evening session lira. A. il. Wicitens read a nuostin-
tcresting papen on l'Wasîcd hicat.»

liras. leia and Mooing èvent oftopinion <liat hiro. WVickeris
volatl better have înîerprcîcd tue meaning h-z te tsed the rs-urd

ilcunvcctioit" insîcaci ut "tulittior," and Ilra. Wickeris atter
scènie consideration, came ta bc ot the saine opinioni.

lu rcply iu the enqut> of Bt-o. .Mutiitg, rta engirie i %vas
chtat wrould gir-e ure-ho-se puwver for cadhi 2à lbs. uttr-ater er-ap-
oratcid, Bru. Wickeus sîatcd chtat tlue triple expansion englues
un sanie uccari liners, sioîvcdi cf-iciencv at the rate ut 121 ibs. ut
rvalet- pier liorse.pot-cr. Mari> eîtgiris carrying sîcaîîî.t an 6o

uOr 170 ibs. Pressutre sltoned a consuttupîlon ot water equal tu chat
rate; tian>' on the ailier band, ivith a pressure ut say 130 ibs.,
did natt inakec snch a great siowing. Surie, evcri ai Ilte Prescrit
day. sho'r-ed a carisuription ut 6o ibs. per liaise pan-en.

Mr-. Chas. Kinsey' <heus rmail a paper on "The I)îties oftEngi-
racet-s Twcenty Veans ago as Cunîparcd wvitt te l'rescrit D.ty.»

A licai-W voit ua. ianks %vas rendrl Bru. KCinsey ton Iiis
paper.

Mr. Fred. G. Mitchell tohhcnvcd rrith a apler ou «'The Stieam
Eigîine Govr-c-on -and ils Rcgnîaity.

llra. Edkins statcd chat tlic autiior ut the paper ta n-hicli <bey
had jusr listeucd %vas himselt the iris-cuo- ot a s-ciy efficient
gaveiunr.

itru Wi-csis e.sprcsscd the opinion that -a go-enui rvas wantcdwvliich %volti have nusri sncb a gos-nu% r-îl emr
reliable rhan choase at prescrit iri ruse The siliuest iucfficicricy on
the -part ut a baIl gus-ci-nur iendcred it v.tinelc-ss. le advised
cnýinecr la study carefuliy the action oftguvcrnuts, anid b>' su
dloing the>- îi-ouhd frequently be abie tu incrcase their etTicacricy.

Bt-o. 'Mitchelîl said chtuaif itle balls rs-ere rev-olving lu a1 normial
lane auJ it there %vene nu equiiibrttm, crcaied b>- a sprlng, tht

stiglîtest vrataion causcd the balis tu asceud ru a iitgher plane.
Soimctling ivas iccssan>'y lu a.ci ini unibon %vi:h the grav-itartion,
ru affer sutTtcicri resistance <o centrifuga] tor-

Bro. York expi-ssed bi-, Iiigh tppreciattion ut tte v-alite ut tht
papmrslu wrhicb rhey bad histened, and tbuit the Morital
associations bat nu: paid sufficieril attention ta lthe udiscussion
of cnineritig subjects.

Blu. Grecen saidi a spring n-îth sufiicicnt tension ta dras back
tht gor'crnr was esscnti.tl.

Bru. liunt's expenlene wt crrb egines ut -at-ious k-irds lead
htinu tn belicrc that a sprlng us-as nacccssany -bei-e <lie spcd rtas
v.-nnitble.

The session cioscd wsitb -a vote ut tbanks ru Bru. Mitchell tor
bis instrucrive paper.

SECOND DAY.
Fraternal gieenings wtte rcam-d by Itle President (rom <ha

National Association ut Stationurry Engincers lu convention
asscirbbcd at Cler'eland, Ohio. A tttijng response was wrired <o
Clev-eland.
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The report of the Mtilcage Comniittec sitowing the miilcage of

dclegatcs to auount ta $îoS. 15, %vas reccis-ed and adcopted. To
this amo1unt Nvas aIdded on) motion of th Presiclent Illte Illilea Il
or the delegiite of the Kingston Esigincers' Association, M fr.
Dcvlin, whio attendc<l thc convention by invitation of the Execu-
tive.

The report of tht Auditors tvas adoptcd.
lîto. 1 lumît stiggcsted diîat the Association should publish each

ycai a souvenir book, simiilar ta the one got up b>' the liantreal1
brethren for this convention.

liro. Ma-ckey smovcd thmat a Columittea cansistiflg ot one silil-
ber fron ecdi iAssociation bc appointed bo canwass for advecibe-
ments and supervise the publication of the book.

Thtis motion tvas dcfeatud ici favar of -anîictidincnt b>' Bru.
Yoik that the niatter be ieft enitirely in tîte btands of the Exccu-
ti'.e.

liro. Robertson suggcsted tc dcsirabiiity of farining engimmecr-
ing iibrarics in te v'arious localities for the benefit of mtenthers
ofithe différent Associations.

A lettcî of acceptance of tite kind invitation tcndercd Uic
Association by Prof. Bovcy tu inspcct tht buildings anid i.îbora-
tories of the Departntcîît of Aplied Science af McGill Uni-
versity, was ordered ta bc fortvardcd ta that gentleman.

A jîltatograph af tîte London Association wvas prcsented by
lira. Mitchell ta tite Montreal Association.

At the 'tItcrnoon session the convention adopteci the report of
the Contmiiittee on Canstitution anci By-laws %vli recoimcnued
that flic article regaiding the sending of deleg-itcs ta the Con-
vention should bc attnendeci ta rend IlEach association of twenty-
five meiers shouid have one delegate, and anc delegate more

for anmy fractional part of twenty-five, always provided that the
fractional part shotîld not be less than ten, and always provideci
that no association have more titan tltree cicleg.-tes.Y

lu ives resoh'ed at the suggestion of lJro. Yoik, and on motion
of liros. Thompson and Latlour, that a fine of $m.ao should bc
imposed on Secretaries of subordinate associations who tnaty
fail t0 send in proper rcturas, and ihat evcry menmber sltouid
understaid lit il is rcgarde(l as bis duty ta addrcss tht nicet-
ing once at least on saine subjcct.

To tite Secrcîary andi Exccutit'e %v'as dcicgatecl tht appoint.
nient of a conimitce ta print tht Ilconstituition " in pamphlet
form, wvhich the subordinate associations iiiigltt purchase at ta
cents per copy.

In a discussion which took placenau this stage on tht best class
af sîeam enigine, lira. Wickcns said that oýnIy tîtose who had
hnd especiaiiy good opportunities for observing could fel justi-
fled in saying witich was absoluteiy the best. Trhe report af the
mainuf-acturers was scarcely tabe rclied upon. H-l cltevcd th.tt
for raiiway work the upnight triple expansion engine wais tht
best.

lira. Hutit remarked that -.% Chicago, wlicrc thecy lirid ail sorts
of engines, it was a groiing conviction titat the triple expansion
wvas not entirely satisfactory. Far raiiway wrork no daubt it %vas
good, but recent tests showcd that tht moment the load was
thrown off the iniermediame cylinder formeti a (Ir-tg tipon the
high pressure. For ibis re.ison enigineers 'vert bc>tinniog ta
boit with cloubt ulpon ibis tarin ofenrgine for gencerai purposes.

Atter the close of the session Ille deizates wvcre takcn ta
Lachint and Civcn a t-un donn the rapids.

TH-IRD DAY.
The first business befoare the convention was the election of

officers whicli resultei ais follows -
President, liro. Gea. Uinst, '.lontrc.al, (by acclamation); Vice-

President, lira. Win. Sutton, Torontoa; Sccretary, liro. John J.
Yarlc, Montrcal ; Treasurer, lira. Gea. Blackgrove, Toronto ;
Conductor, lira. T. King, Dresden ; Door-keeper, lira. F.
Robert, Oriawa.

Votes of ihanits wcre passed to -fhîr rctirini: secrctnry, Bro.
Ilanclgrove, andi ta tht Scrutîncers, alter which tht delegaitcs
visiieti McGilU University, and tinder tht guidance of Prof.
Nicholson wcre shawvn mnny abjects of interesi.

On tht opening of the afuemnoon session, Mr. W. B. Shaw reati
ain instructiv-e paperaon IlEieciric Motors.2'

ln rcply ta Bt-o. Wickens' requesi for an '-asy method af test.
ing tht iass in motors, 'Mr. Shaw saiti th'at marzy instruments
tvere rcquired for the purpase. About Sa per cent. m-as ht
uhought aibout the piesent average efficicncy of moîors.

lira. Wickens in mot'ing a vot of thicnks ta Mr. Shau. for his
pa.per, saiti hc did not thinit enginecrs need fear tht introduction
of clecîricity. No doubt in sanie places wherc but littie power
.vas Tequtreti, motors wvere decidcclly coming ino use, but it tvas
only in such comiparatively smatU places.

Bro. Kinsey saîd a 15 Il. p. cginc would eost about $750 fier
year. But according ta Silanus P. *rhompson,, %vho ccrtainly
would not bc inclined ta ajinimize, bht ordinary eificicncy of an
clcîric niotor is sornitimes 6o pier cent., very otten 7o or Sa per
cent., and by no nitans, infrequer.îly as low as 5o pcr cent. A
15 horse-pox'er motor often reailly mecans, therefare, a 7j horst-
pawýer motor, and at this rate wouid cost Sz,5oo a ytar. An
enigine would ht-t:, or help niateriaily in heating, a building in
winîer, îvheceas 'vhcn elctricity tcas emplayed ibis was an extra
expense. Arma-tures.-alsa vcre soliable taburn oui. An arma-
ture of a z3 borst power niotar in unt year would cosi as much
as an engine in twcnty years, and it 'vas not ncafly as reliable

as an engine. lIt s"riii sliops thiere only two or ibree horse-
power %vas rcqtîired, tue rootor tas a fine invention ; aiso ini
itiace:s wVherc sitatting comld not be piiî Ii),> But a matlorman's
tune'î tas tntireiy taken up, wit il i eiginem;tît liaci llenty of
tinte in wliclt ta, do other w~ork.

Bro. Edkins tvibliecc ta kîtio% %isat cime the previaus speaker
considcred that engincers lia't for oiter wvork.

Bro. Kinsey siateci that he* had iiiitîîcl ta refer in -.nginecrs
ici charge of sin ail plants.

Iio. Mourittg said tchat a plant of ot-er su horse-power tvas
ceriainî> checaptr thil cleciticit>', and clecti icians adiitteti titis.
\WiUî reg-trd ta tht litating of ait ordinarv btuildîing b' littans of
tht engiîtc, oniy a part of it cotilt bc lieateti by exitaust stenil.

lira. Stition cîid not titil, engineer liait nuch ta gain froin
tite study o.rclcctricity-. Stc-aîtt %vas casier ta Iltindie titan cc-
tricit>', aud if ever lie touchec ecctricîîy, lie trusted it wouid be
witlt omîiy on.! hand i a intie.

MNr. Shtaw respondcd by saying chtat for his part lie nevtr
caredI ta colte near a sttaîtt engme uititess ilîcre Itappenlet ta be
a scolie wai Immeî en it and iîîtsclf.

liro. litint saiti titat in tht use of bot steant aitd clectricity
precaution wvas neces-,-r>'.

lira. York re.rerreti ta tite need for hetter ventilation it manu-
factaries. As a rcmiedy lie suggtstd tchat steaiti piples be putt ini
tîte bascmient, ail in ont roottt aitt a pipe carrieti fromt Itert ta
the roout rcquirng lîeatiitg, tîte air being projellcd b> limîans of
a fanl. Front the top) of tht rooin a pp slîouid carry tîte foui
air sa tht otttside. Ihis tvouid secure gaod ventilation, as we'll
as !teating. Soate iiht think tîte abos'e %vas aIt expensive way
of heating a building. Tîte first cost %vas perh-îps greater, but
tite cast of maintenance aftcrtvarcis %vas ccrtaincly icss. 'rte
association sltould endeavor ta induce manifacmrcrs to, initiat
itethocis of hecating tîteir btildings. Thli abject of kttping tht
windows of factories hernttticaily staleci seemeti to be ta save
h en .

Biru. Nuttali thought it was rallier dite ta ignorance of italth
requirtmer.ts.

lira- Robertson insîanced a case i-ii iîad cotite uncler ?mis
attention in witich tîte itating of a factoi y btuilding tvas dont by
mens of a coul consîsting Of 7,500 feet Of ane incht pipe, nti a
fan runnins; 2 la rcvoluttons permninute, hiii indmcccl a constant
supply of frtslîly lted air in the building, aîmd in nioderate
wcather was very effective and rasily regulatecd.

A unaîtitîtus vote of clianits was on minont of Bro. Maarimtg,
secanded by lira. Wickens, accortiet ta 'Mr. Simaw and Bro.
York.

On moation of lira. :'Mooring, seconîled by lira. Gilcltrist, the
Extctîe was instructed in pay an account of its indebtedness ta
'ramoto No. î, the sumn of $25 per )-car.

'T'he City of'roronto wvas selectcd as tîte place for holding tht
next .înitu.l Convention.

Tht nen-Iy elected otlicers liaving been instalicti andi votes of
tlianks past ta tlle ietiring officers, B1ras. Edkins andi
WV'ckeîts were cadi presenteti witit a *estittiiait in itursîtanre of
tite rescolution passeil at a formter sts>ion.

District Dcîtuties wcre appointeid as folinws
Prov. l)îst. Dtp. for Ontario-Bro. éA. H. Edkins.

Sc 4 .9 Quebec-lro. Ttonitas Ryan.
Disi. Dtp. for linmilton-Bro. R. Nlackt;.

London-Bro. F. G. 'Mitchltcl.

Montreal-I uo. J. A. liartenstcin.
Toconta-liro. A. IM. Wickmts.

Tht Caminittce appomntcd tn draft a t-cpil- ta, the address ail
.vclcome subinitteti tite following:-

"In repiy ta the addres% of weicome tendercd tht Executive
Cauicul and visîtuiig brotiiers b>- Dis. Dep. lira. Thinas Ryan
ta this gre.at, prosperous andi beautiful ciuy, Illt commettrcial
mneiropolis of aur f'air Dominion, a city tvhose faine for hospit-
ahty is flot cxcelled mn tîte world, we desire ta, cxlprcss Otîr sîncere
andi icartfelt thanits. 'rta, aur visit wvill be instructive, profit-
-able and p]itasuraibît %e feel confident. 'rhe.ari-ingementitta.-de
for aur comfort and convenience and for tht transaction of'aur
business shtow great farethought on tht parc of your coîtiîîtitte
appoinîcd for tuai purpose, and we are sure tiiat thcy have not
betn excciied or evcn equalicti in tht annals of otr conventions.
Titat tht- convention Of 1893 will bc long looktd upI.n as a
landmiark in tht hislory of aur progressive at-ccr is a certaiitty.
Ont of tht înnny pieasmr.ble surprises, wltich is a netv fecaturc
cf mort than ordinatry menit, is your beauîifui souvenir. Fcîr its
compilation and mechanical work it cainntt bc cxceci, and in

ccuiating it ainong aur employers anti brotzhez engincers, wc
have no hesitation in stating that the resitîts for the bencfit of
aur Order will bc imnlicasurablt.

(Signei> CilAs. HEM,.
A. M. WICKESS.

Bro. Edki.ns statcd that a balance of 55o remained in thc
trensuity.

Afuer having passeti a vote ouf thanits ta the Entcitainmeint
Cammitiee, tht praceedings af tht canvention terrîtinaecd.

THEANNUAI. DXNNER.
0F tht many fe-aiures% cf tht Sta-tionary Engincers Convention

nont posse-sseti haîf as much attraction train ciî'neran instructive
or pitasure point of view, as titi tht banquet on tlme cvcning af tht
Sth, tcndered ta the visiing delcg.ales by 'Montrcai Association
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No. t. There wvas n large attendatnce and the speeches oi tlie
evening werc bolli practical and intûcsting. lu ail 6o persons
sat round the festive briard in the spacious dining l aio the City
Hlotel. An excellent menu was providcd by Mr. Lewis, proprie-
<or oi the bltl, ani noxlîing conglucive to tlie tharougli en-
joyinent ai thc cvcning %%as onîiuted. Evcrybody was gond
natured, and soen caughit the spirit of <lic occasion, ani fromn the
first %vord spoken in openinp the entertainmcent until the last
note ni the Mis ional Antliîem (lied aw.î>., <lie programme w'as car-
ried out in a dclighiul manncr. ~INr. Josephi G. Robi(son,
Plresident of \Inir.ul No. t, occupicd tho chair. On entier
siclo of ian at <hc hicad of tho table %vere, Presidcnt A. E.
Edkans ; l>ast i'resident, A. 'M. Wickens ; Vict-Ilresidlent, Geo.
liunt ; Sccrctary Jno. J. -'rk and Mdr. %Vîn. Furgeson, Mr.
Fred. Lytie, Mr. Fran lloyd andi Mr. Titos. Clarke, retire-
stn.îin the Ilrotlicrisood of Locomotive Engineers. %nione the
invite( guests wcre, MNesrs.. liugh Valancc, Waltcr Lamrie, P.
Cowper, 0. E. Graindbeîg, W. B1. Shanw, J. A. Darling, W. E.
Gower, S. Fiblher ani ailiers. Letters af regret lit not being
able to attend ani bearing gond wishes Ia those preserit, wecre
rcad rroin blessrs E. O. Champagne, A. 1-biden anti Captaîn
Wright.

At 10.30, ample justice haý-ving been cdonce t le bill oi farc,
tho chamtî;în opencd te ailier procerdîngs by pronosing tho
toast II Queen tit Country," îvhicl wats bionored un tisuai style.
%Vitl tho next toast, "Steain and Elctrical Engineering," içero
couffied the nanies of Messrs. Walter Laurie and W. 13. Sha.-v
The toast "'as lîonored %%,lit gusto and clicers. Mr. Laturie
rcptying on belialf ofsteaili engintei ing exptessed lus pleasuro
ait being prescrit. lie had attondc<l the fut-t dhurner ever gîi'en
by MIontîeal No. i, and i ad attended sevrat sirnce. Eads was
n improvemnrt on tie precesn,: onles and kept pace vitlî the

gZeneral progress in engineering. IlMy preater icason for
accephing the prescrit invitation %vas ktoiovng ibat tdicte ivre in
bc so niany ottiders prcsent, 1 thnuglit of henring sonic:hing
oi svauablc interest and ctîd flot expect te bc citled upon ta say
anything mysclr. 1 cans onty congratulate you an the progress
your associition bas made. Vou deservc grezit crrdit foi- the
immense btrides you have mnade. 1 behievc tiiose hore have
thosequa.lities nrcessiry to make ,caipetent engiîneers. 'Vounig-
orimen tlîmnk thit whten thcy getlot ai n associai ion they cari
get sucl wanges as thîcy wvant. l'fis Sotciety is not oi <liat kinil,
but the memibors aire stuclying to advancc the intoîests ofrthcni.
selvcs aîd thcir employers ahike. Young mets arc apt ta <lîiok
talt so long as thit bosses take notice of îliemr tlicy are ail
riglit, but tlîe only truc wvay Ici gel atong is te render yourseives
indispensable ta >,our emiploy-er%." (Applause>.

Mr. SIh.t% in repfly sait] :"The toast you ask me ta, rcpl. to
is ant: 1 %houltd have prtfcrrecd ta bave beco replieci to by senie
aider memtber af the cîcotrical Iiaernity, but like <lie aid lady
and the pili, the soioner taken the sonnes oiver. 1'o in- mind
Steam, llydraulic ain( Electrical Ei'ngintcrÎng are like Falîli,
Hope anti Clianty. Tlîey go iîand in lianri. To 6c a close
alliatnce betwccoe ilheni, 1i miglt mecntion Ille equipmecnt af lte
Cracker-Wiiccicr Co.'s factrv in Ncîî- jersey, wbcrc onc largo
crnginc in the bascnlent is uscd to drive ani electric generator,
the power Ironsî thicli is conve:yed by mnuas of %vires direct to
tcti machine. i mean dictre îs, absolîttely no shaiting or belt-
ing. The moters which operao tic laies and oxiier nîa-ctiincry
arc loaaed ti tie bcad-stock and are indircîly cotipled, )lie
specd bcmng conirotled by a regulrîtoi aitziched ta ils supports.
in titis wny> cadi mnachîine is under inctividual contit. liighcr
cflicicncy a'. ctatnied for tht'. ovor îlîc old mcthod of bcltttg ani
shafing. Eteclicat engincering ivili cati for lîighier crniciency
in steain engineering. Mlr. Shav. concilded by pronuising a
icarty ivelcosite <n any afi those prescrnt %vise shotilil attend an)
ai <ho meetings ai the clcctricai club of whichbc hovas ltonorr
pres!ident.

Tite toast "' Mlanu.tiacînni- Intetesi,"was nrx rcsponted ta
by 2Nr. Ilugi Valance. lie thotigli si ivas taking advantiage ni
guesis in invite.theiin tai Ilie banquet te have a gond simue mnd
then talce it out aiofy fin pechs On seatformer occasion
ho bad bco callrd oipen in dehiver %Iitircscs anti lectures on
steanit boiers and etigineering ta tho tiiembers oi the 'Montrent
Association. At firsl iîcy did flot serni to undortand ulîat hie
was tahktng about, but ilie tast limec lie hiati been mct witlî a
showcer of questions ironi is audience %î-hiclî ctcaîly proved that
they bad beon etuc.ting tlitem'.elvcs. Naw tltey m-cie lcacling
ennîcers. At firzIt <bey- did tnt sem calpableof aiaking lte
capacsiy ni ain enigine and boiter, bt xiw thry %vert capable ai
doing anvihiing nccssr> around att enigine iou!so. Speaking
once inn manuifacturer mlito biad ai trngineer fromis soca
tien. but sîho wali lu%% iien aw.îv, ibis manufacturer coniessed
that lie liad been forcrid in the nicantinie in ciiîploy an incom-
petent ti. This miars %vas buroîrg -,oo pounds ai coat more
nui flot ktcptng up sicanii bo, 'udt as the absenit engincer. Therc
sltoutd bc a Domuinion licçnseý L.w for %team otigineers There
wa unc for marine enigineers. A centific.îte was required ta ruon
even the sinalle3t vacht, but any mans cans takze hnld of a stai ion-
ary enigine ta the immtinent danger ofi human tuer. lie urped
the N~soaîation ta petititin Ilte govermnenl t0 enaci a license
laîr. Cantinuing 'Mr. Valance said, Il 1 aRret îuiîl 'Mi. Shaw
ilbat tlctît.sy wzhl not interfère wttb steam engineering. 1 bc-
lieve that sa long as grass grows and water tons sîeami lviii ho
lnmessary. Engine makers need have na fear oi xnalzng 100

many engines or losing their trmde. Titere ivas a comptaint
that the weý-ter11 miets %were building tue inany cheap etîgines.
WVeil l 1 cao sây is, dit if our western friends inake clîeap
englnes and clîeap hoilers ire have mien liere capable of running
<hecin " lie urgcd the association ta ask, tbe city caunicil of
Toronto ta appoint one ai its inciobers ta assist the hoiter
inspecter. There were a greur many neediess questions askecd
by the civic board of e'.aimincis. Ail tliese ttîings are very uveli
te know, but flot nec, .ry for the run:îing of ln engine. Wlien
a tita is reiused a certificate for flot being able ta tell the
strengthlo a seain of a hoiter ir is high îiîîîe that ciller exaitin-
ers ho appointed. (Applause).

Mr. D)arling expressed liînseti as surprisod tduit nîanufae-
turers did nlot take more interest in <ho association. Engineers
are and must bc better quatified ta.day <liait in former days.
Tho engines were ai a Itiglier grade and moire skill ivas required
to run cheiti. <Applause).

«*Our Sister Associations"I brouglît the first ropty irain lira.
WVin. Sutton, Toronto Na. t. lio said: "I «1 ras just making
the remark a while ago te my toit hîand neiglihar ltere, lirather
Mditcell, ilînt 1 iras placed in -an awksvard position. It is the
lot oi.ali of us ta bc sotiotitîtes placed in an awkward position.
The roason ni my tnaking this rentark iras titt on cach side oi
mie iras stuck, a botule ai boor, and as 1 don'l use il, yau can
sec that i %vas in a very awkward box indcd. 1 tlîought the
best ira> out ai tlie scrauîe %vas to leave it aloîte. \Vehl that is
just irbat 1 amn going to do noir. 1 am in an awkivard shape
with regard ta muy speech. 1 ivili not, like te broters who
liave spukecn before me, say iliat 1 did nat expect ta be catled
on tri spetk. 1 did expect ta bc caiied upan the momnt 1 knew
tîtat i 'vas caîîing ta Montrent. WVitlt that expeclation I %vont
ta waork to prepare a speech. MVen 1 camie home 1 found the
EI.ECTRICAI. iqFvs lying on the table. 1 took, it up ta rmail it
-1 gencrally do so beinre supper-and happenedl ta sec the
piograîttîte for tbis convention in titat journal. I lookecd ai it,
and lookcd agaiîî. I deductcd as 1ihoughr ail the typographi-
cal errors and oxaggerations and thon considered wîhat wîas left
a prcîty gond progrmmne. 1 tried my speech but coutil flot
tlîîk af anytlîing but programme. WVeil, 1 said, 1 irill let it go,
1 can prepare il o t<ho <main. 1 ,-ot on <ho <main for Montrcai
%vithout any speecht; 1 couil flot fix it. 1 arrivedl in Montrent
and 1 bad no speech, so 1 gave it up. 1 caine, here, and wbhat
do 1 find ? Wby instend ai errors and cxaggerations in the
programme, it bas heen carried out ta lthe ltIer, and far oxceeds
my greatest expocîatîon. WVitlî regard <o Toronto No. y, 1
shauld ho able ta make a gond speech. Wh'en it had bcén
orgainized about a mantb i apptied far admnissian and ivas ac-
cepted as a inember. Toronto No. i had, if you iviii allowv me
the expression, "Ia hard raw ta hîoe" But i've iere determined
ta conquer or die, and to-da), Torontto No. i is recognized in
Toronto by aur steant users. Wbecn îtîey ivant an enigineer up-
on %vltaini tiîey cain rchy ta earni bis wagcs they apply ta our
association. They are satisficd io.day that thoir interest de-
pends oit tue lnriwtedge and ability ai their crngineer. Taronto
Na. I uS now in a prosperous condition. and i am glad ta know
<lii Montreat us in the samo if not aL better position. The day
bas caile irben the nia.nufatcturers recognize the importance oi
te Association. The day înus< couie whcn wc %vil] have a

reguhar engineers' license law. It was i0 Toranto No. i that
<ho idea of <lie cxamining board ariginated. lirotlier EdIcins and
nîy self tried tloger the gaverninent to give us a1 compulsary laîr.
Tbcy would flot do so. The next best tbing te do iras ta gel
legisiation far examînatian ai voluntary applicants. We suc-
çced in this. Ar first very iew canme rip far examination;
nor tlîey go by dozons, (I iras going ta say bundreds), and we
liaive nowu certitlcatcs han.-ing rip in a numbcr of engine rooms.
1 uroutld tiketot sec a conîpuhsory laiv. It irouhd benefit bath the
engineer and <ho mnanufacturer. 1 helieve <liat the praspcrity ai

aur mauiactuiîîg nises depends largety on their baving
inîeliieur engineors. i iir could examine the books ai iaiting
manufacturers iresbotild finit thlaitîhcreal cause sp rings fromr
the cunn roni ar baîter rocsm. 1 have reasons f or hahding
tbis opintion. ýtVben you visit a iactory and it is necessary ta
stumble down iota a dark celiar ta the engine roam and find a
dirty enigineer wba, whcn lic bas put a iew coats on the lire, if
ho bas any time te spare, is required to pile oip luinher and rub-
bish bere and thore, ta assist in packing ani boxing, and bas
no bime te do anyîhîng about the engîne, you îî-ili gencratiy find
that <bat nianuf.actory lias flot bctn sa prosperaus as it <niglit
have bcen. 1 have muade these remarks just as îhoey came ta
me, and if 1 bave not made a gond speech it is nol nîy fauht. 1
shall, if 1 tii-e a bundred years longer. ah'rays temember this
visit t0 M.\onircal. WVhen i go back 1 shati telt thase in Toronta
of the grcat kindness shoivit nie by aur friends in this cil>-. 1
feet ful<y tonl years younger than when 1 reached hce. 1 îlîank
you for <ho way )-ou bavc honored ibis toast and for the aitten-
tion îritb which you have listentd ta my remarks.

lire. Mitchell reptied on behati oi London No. 5. lie said
thlere iras naîiîing for blimt ta Say an the gencizl aims cf <ho
Association, but as ta <ho London Association ho %vould say that
Il %,vas progrcssing iretl. They %verc getting new nicrobers con-
t1nually lie thougbt <bey would soon have certificatés made
cnmpulsory. There iras a taw in mosr chties that no gunpaiî'der
shouid ho kcpt wthin a certain distance from the cii>' limits, yet
many ai the engines; 'ure worse than gunpowder.
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Brother Green wîas happy ta say a word for Guelphi No 6.
hle iras the originator of cise Association. lie lîad gaI seven eii.
gîncers 10 consent ta join. lie lad Edkiîis tu caisse ta Guelphs,
and oms tise niglit of tise organîzation lIse)' hll sixteen istead of
sevon. Now tise nuiotber n'as twenty six. WVlien tIse cxaissiiing
board iras cstablislicd lie "'as :înxious to tny for a certificate,
but wîas afraiul, being 35o scîsolar. l-owos'cr lie tnied aîîd camse
Off'svtli Ilyiiug colors witi a sccoisd'class centificatc. Ho coîîld
nul find words iii wicl ta îlîank lise Montreal brelren for tise
wîay tbey lind been tncatcd.

Brochier King replîcd on bcbalfof tJresden No. 8. 'itis ii'.s
tie finst hie lie liad ncpresentcd any suds organization. Dres-
Ueo startcd iii May last ivitis sixteen meibens, now they lîaU
eigbteen.

B3rother Pilgrni, Brntsford NO. 4, saii tCsat No. 4 'nas pro-
gressing favorably. Tlîey wîere united but snmall in siîsbers.

Blrochier 'l'loipsoii, Ottawa NO. 7, roiarked tChat afier su
asany speeches nohing wn's left for Isia te say. lHo %vas hîappy
ta be present, and hopcd tChat tIse tune 'voud pass mnore quickly
titis year Chan last, so Cihat Uîe> iii Ottawa could relsurîs tls coin-
plinien t.

Brothet Drouin iras called up to reply for Monstreat No. 2,
but isol bcing adcpt at Esiglisîs lic askcd Brother York ta reply
for No. -2. Bro. York belicî'cd tisai Montreat No. 2 lsad laborcd
under msure difficulties Chan any, alier associ ttion, but it iîad gaI
front under tIse burden. fi lsad sîsaken off is loaU atid %vas noîv
as s: rang as any. 'lhere was cveiy day evidence aftie wvork il
had donc.

Brother Edkins in praposing tise liealth afi Mtitreal No. s, ne-
ferred ta the splcîidid exîsibit ofitie Association at tise Montrent
Exhibition as an evidence af îheg reat progress msalle ius engineer-
ing, and as a proof ai tIse progress ai tic two 'Montreat associa-
tions. The toast ivas lseartily drunk and Brocher Nuitail ivas
the fîrst to respond. Ho said : Montrent No. t iras not so
prosperous as Brother Edkins had said it %vas. Ton percent. of
Montreat No. i wrere doing thse îhinking for the rest. 'l'Iey lsad
a vrent iinv know-alls, a gre-it sîsany guess'alls, a fesv nonon-
tîtics and a feir rationals. Soîsse gel sick irben meeting night
cones round. At heastithe>' think thcy are sick. Wu have
mon of large heads, mien ai lîght lîearts and big unes, nien of
greal nsind. Montreat No. i %vas progressive. Th.ey. ivert
detenmined ta bo in as good a position as any association in
the country. Hot lad no idea the îvest could produco such men
as îhey bad sent dawîs arnongst theai. He n'as flot givon ta
flattery. He kncw theni or bad Iseard afints «sl, but lie was
disappointcd. '['ey had provcd boîter mess tîsan lise Ilsouglit
thcy %vert. Montreat No t baU tnicd thein best t0 niake tlîings
pleasant for thein andi hoped to îry again before long.

Brother Ryao aiso ini a few ivoli cîmosca wiords thianked Chose
preseot for the îray tlscv liadt honorcd tise toast ai tho healtis ai
Montrent No. t. Tîse next toast, IlLiconse Law and lnspec-
liais," was coupîcd %% tus the naine cf 0. E. Granherg, iîsspector
(or the Boiter Inspection and Insurance Co., of Canada, irbo
satd in reply that ho cotîld flot say Chuat ho dil îlot îîîink hoe
ivould be cailcU tipon to say soîssoîhing- and tIse cîsairîssan had
kindly furnished hiin wîith a subjecî. Ho wotîld tauch upon but
a feir points. In Montroal ilsore ivas a liconse Ian' and an
inspection Ian'. Thcre wîas ;siso a provision iii tho Quobec fac-
tory -act for inspection of liiers. To illustrate t ie great futility
ai titis inîspection, lie lsad been calicU upon to examsine a boiter
for insurance. lie ivas showa a certificat ai inspection hy
boiter inspector. SnlU he, Il1 fotind a steassi plant w-ith four
bolers cotinected %itd but anc safe:y v'alve, and that on tise
sitcam pipe witls tira stop valves boînveon iî and the boilor. Tile
sîeam goago iras on tho sleam pipe breîweocn safety valve and
tho ongine. lia valve shouldbhosh'.il, wo hoilers irouldbe leit
ivithout cither saiety valvear gua-ge. I rciuscd tise insuranco.

The proprictor laI me_> s îa osti mcieyo
years irithout n>' accident. Insurance Cens panses cari always
protec t hemselves in cases ai tbis kind hy re usi ng ta take the
insuranco. 1 rcported this case to thc factory inspector bot no
nohice n'as taken cfii. Ali tisis goos to showr chat a license Iaw
us as neccssiny as an inspection Iai'. I ain in fa'vor af a Do-
minion license and inspection aci. If engiîîeers 'rould bring al
their comhined powers ta bear on the Dominion authorities,
insîead ai dividiîîg isemseircs up and tryiog ta influence the
Prov'incial or msunicipal govenients, 1 heliove Chat îhey ivould
ho able bn accomplish soectîiing. Sortct engincers are pro-

grelssive,;and nsany have askcd nie îvher they could gel a cor-
tificate. Others are backmrard and incoapent. 1 think iliat
the ma-nufatcturers ii soucn sec the practicability of crngaging

comp1ecrnt and intelligent engineers. Seen in the sight Iight,
îhcy vill sooni Icatrn thIa for cî'ory dollar saved directly by con-
gagissg cheap mon, they wili save ton dollars indircîly la fuel
aisd plant.

"lThe Bnotherhod of Locomotive Engineers,"'va-.s rcsponded
ta by %Ir. Fred Lytle, Pr-sidesî ai chiat order, Mn. Rober-t
Whitclscad, the pioncer enigineer in Canada, and by Mr. Thomas
Clarke, chtief engineer ai the hiro Lac. Engineers., MIoitretl divi-
sion. Tlhe latter, speaking ai samne length sajd: The abject
oft he C. A. S. E. and the B. L. E. n'vas similar ; hoth 'vere cdu-
catiisg thensseires ta gel ta the highest position in their tractes.
Their positionis hoîrever wcrc diff'cretnt. The statîanary engin-
cens bad only their employons ta picase, "'hile locomotive en-
gineers must plcase a number of persans. It was ilserefore

neccssary for thonsl ta band togethet' il îrotect thenîscives.
'l'litre îvould bu no trouble if tliey 11.1( oîîly one nallaio (I cal
wvitlî as the stationaiy yesqiîers liad l'Iîy wvouild nut dhik tir
foriiiing al labor orraîsîzatîos in Cihat case Tlherc wvOrc a nin-
ber,1 howover, who guI 10 the lscad of rail'vay departuscîsis for mso
ctiller reason Chan tChat tlîey owned a large amiount of tie stu' k.
Ali ilhebe peuple s"anted 'vas a retuirs on that stock, %ilt tlî"y did
not care where it caille front. 'l'lire nover lias becti a cauise of
contlict betwcen the locomnotive engimsccrs and1 îîr.ctical mein.
fi was tChose isho b>' reason of great inlicritcd wcalh lizid becil
aîble to procure control, Clhat hacil causeui ail the trouble. \Vlierc
there werc pr.tical illcts to bc dealt wiîlî îlie) wcre gcnt'rally
s'îccccssfui in thecir tiei.îds for tlicir riglîts. Tlhose wlîo kmsow
nothing of tic mnattor but look for tilt best pobssiblc interest on
their stock, îssakc tlîe trouble. 'Ilic locomotive enlisners liac
pledged tiîcisch'cs to miakc, nu trouble dîîini: Ille 1Fa-ir at Ci-
cago. lTbat promise had beeîî faithfoll>' carried oui. lTlire
lias been cause, 11sally Catuses, but tliey did not %%-ant ta. sidc'
track tilt public going to and front the fair 'lhey werc going to
carry out tlicir agreement in titis respect until Ille Fair closetl.
Thei 'lolcdo amnd Anti Arbor ioad had wvitlidr.&wni tlieir action
against Cliief Arthmur. Tuhe railway dare nlot take il before the
courts of tie country. Th'le report Chiat tilt comipany liad beets
paid a soin of montey to disco'ntinue tlie action "'as taise. As 10
electricity it %vas yet in its inf;incy. 'rIsc> lînU yet much tu ex-
pect front it, but lie quite agreod "'itî prevnuus sîsea-kers Chat
sicans engincers bad îiotlimg 10 fear f'ront it, and tse>' liaci
steami engines Chiat cati Cake îsatseng'ors over tist: road as fast as
tlie road would piermsit Client to go. 'l'îe>' iced hsave no fcar of
being out of wvork dtirint: tîseir leé tinte. 'rIsc> hlînot a rond
bied capable of sustitnNg a speecl of s00 miles lier liour. lit
had waîched tlie progress of tlîe Canaian Association of Sta-
tionery Engineers. '1hey coulci be trustcd wvitl the liv'es and
propcrty of the general public. Steati eogilseers coiîîrollcd one
0f thse vastest poîvers on carîli, a poiver of whîicli no 111.iî cai
conceiv'e the force. lie tliîght they %voul(i sooîi bc called tîpon
ta pass an exainination. Let Client study îlîeir profession and
not allow aîsy inspector 10 catch Client napping, but be ready tu
expiant aîsything that they iglit be called upon for. If îlîcy
Msade thelliselres valuable mois there svould bc no trouble about
wvages. If îlîcy (both associationîs) put ilicir ieads togetlicr îlîey
could obtain legislation Chat would inutually benclît boîli station-
ary and locomotive engineers.

"-The 1, N. A. S. E." was the next toast, andI Brother Wickens,
as an lsonorary meisiber of that associatiomi, responded. lie w~as
glad ai any timne ta respiond for the N. A. S. E. fi ivas orgaîl'
ized fine years ago lit Detroit. !t %vas an educational order
likoe the Caîsadian Association. hi now 1tsumbered over 7000
niemibers and wîas doing a grent %vork for engineers ; and it
niust not bc forgotten that it n'as doing mucli for emiployers
as well. They îî'crt convcr!ing eispoyers v'er)' fast. Employers
wec beginning to sec ChtIa îley 'vere %vorking along ri-lit
fines. 'llîy îverc taking steps to place tise liandling of steansii
iii safe liands. 'l iniatter of the ;îinnunî of scamnt used i'as
appalling. The omigines in uise in the U3nited Statcs anI Canada
atiiîountcd CO 8,ooo,ooo hiorst powcr ; is Great liritain il ias
7,000,000 horse powver; is (k;rmatny, 4,5oo,oo00; in France,
3,500,000. This did not isclucle locomnotive engines, wlîicli an
titis continent nuitibcred over 70,000. Evcry one of tliese
englunes %vas a tilde powder keg if not propcrly lsandlcd. An
orclinary five fout botter lîad a storcd cnergy cqual Iin 42 poutsds
of powdcr. 'llic reportcd explosions average about 1 12 ycarly:
îîîany do nul gel mbt the paliers. 'T'he îuiiîbcr of peolîle in-
jurcd evcry year amounîts to fronts four to five lîundrccl. The
kîllcdi reaches two and Ilîrc hundr-cd niinually. Ai titis could
bc prevenîcul if the proper parties wrcrc ticre 1<> <lu il. Four-
fiuths of the engînes non' mn use hall bei built wvitliin the
last. tîvemîty-five years. 'T'his shows tic rapid growtlî of stecils
engineering. 'lo managc thcsc, inen wrert rcmîtircd. 'l'lie
disiand wvas Sa great Chat incoisîeont menî hall t0 bc callcd in
ta Cake charge. As engines insproved it rcqu:irted nmn of gre.îtm
ability Io takec tile msanagcmnt tiserrof. Nearly ail tChose coin-
pebont men arc niieniebers o(ourassocii:ions. lic kri'vi ai'-
cral instances 'vlicrc the salary cii cngiiccrs liaU been increascul
iithout dcmand. Rcfcrring to license lawvs. lie said thc marine

enginccis iîad a aî,and lie 'vantcd to knoîv why tlîo life sf a
man wralking down ilie stret 'vas tint as inuti worth 1proîccting,
as Chai oi:î man crossing the river in a ferry boat. 'l'lirc «vere
thousancls of peuple on îlsc strect aîs ircîl wortliy.of prnl2ction ab.
tIse tonty i tnntng the rapids. î le ilionuglit Chat if thcy- pubhscd
for il they coulcî gel a law. "l'lie Aisricans liad been %îorkiiir
along the sanie fines as isiilseives. Ail thseir ciles hll local
license lawvs, tise resuit oa aitation on tIse pa.rt ofîlie associa-
tionis. Next yenr they will have cieî Sta-tis nt work ois liconse
icgisi.stion, and thcy irill surcly bc susccesbtul in £Orne cases.
Thet Americans are cx-ictly like us-- wc îaik alike, look alike,
îvith afly a finsic iunis.'nary fine be:weccî uis. 'l'lie Anienicais
rcr wiliing ta iiclp) usa:long. 'l'lie speaker tlsankcd tchose presenit
for tilte msarnner in wvlîch ile>' drink tise toast ta tise N. A. S. E.,
andi tisanked îhcm for coupjling is nanse îvitlî îi' associations.

The toast of tise C. A. S. E. brauglit l>rcsicleni A. E. Edkims
ta his feet. lie sain! -In repitying (0 Clic toast afi duc Esecculirc
Cotunoil af îlîc Canadian Associattion af Sîauionary Enginccrs,
îvhich lias jusi been preposel, aiioîv mc, as l>rcsident af the
exccutive, ta îlsank yco most sincercly for the kindly m'snner in
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wlaicli yau rcccived flic sanie. 'l'li work ai the executive is ta
take tîte general bupervision oai l subordinate associatians and
ta establisa Ine as!sociation)s tlirougliout the country, wliercver
thae nuonher of engineers eniployed a)a warrant su doing. As I
statcd in tnuy address at the apening ai the convention, tic work
donc by tîte executive during thte past year lias been vcr suc-
fil. It lias, psblnat been %o staccessiul as the more en-
tlausiastis: af us tatiglat wmsla. 1 ns~f for instance, miade ilp
niy mmnd, wlaeai ilie ;assucaatioaî lad anc flic lionor at last con-
ventiail ai placing tue in the chair oi tlîc executive, ta organize
at iea!st double the titiniberof associations that we have donc itis
ycar, buit whIen 1 amade tliat iesulution 1 did ivliat nîany bave
detne before mie-counted iiîy claickens before tzbey wcre
hiatclîcd.

Wh'Iin we ttkc mnto consideration flic sniall nuaîîber of mien
engaged in oui profession an which wc can draw for otar mcmi-
berbl, caanp'î,redt %vatl tlîe vast nuinber that other arganiza-
tiens have, il waill bec evident at once that we can neyer (or at
leabt for a aîuinber of )-cars) cxpcct ta bave sucb a large metm-
bersbi ps ai, e N. A. S. E., for instance, can boast. Taking aIl
tliese iacts into cansideration, 1 thaink we can witli icasoti congratu-
late ourselvcs an the nuaîîber ai ne'v associations wbmch wc have
addcd ta oar inieanbcrslaip during the past terni. Trhe Executive
lia.s sîîared no effort in niakîng tlais )-tar a prosperaus anc il) the
laistory ai tic Associationi, anîd 1 desire ta take tlais opportunity
af rcturning îty sincere tlîanks ta the other Executive altacers
and thie L'istiict I>cputics, Bras. RZyan, Angeli and Mitchell, for
tile staong support and able assistance wvhich they have given
nie, and I respcctiully solicit a cantinuance ai the sainsc ta iny
Stîccessor in office.

The organization af the C. A. S. E. %vis, in my estimation, a
prai.d îlîing in the intercsis ai the engineers ai this country, and
1 féel tliat every p)ractic.tl engineer should came forward and
join aus, sa that wce ma)> nol anly, be able ta assist lii, but aisa
tiat hie ns.y 4ive us thie benefit ai bis experience in our mecet-
ings. it is in the lîands ai tbe enginters af this cotinlry ta
niake their cliosen calling rank bigh in fice estimation ai the
sttamni users and aur IcJlow, citizens, b>' piaving ta theni that we
are men %%lao are endcavoring ta rmise the standard ai aur call-
ing ta the propet level whacb it should occîapy among the
tradcs ai aur country. l'he C. A. S. E. bas donc mare for the
engineers in Canada, thin most pcaple are aw-are ; il has proved
ta the public thrugh tbe reports afilas nmeetings and discussions
in the paliers, tlîat the btatianary engineer ai to-day is a inuch
more ltil)ort.ant persan tlîan hie %vas 2o, years ago. The sha1rp
campetition ans aIh fines ai bubiness ilthei prescrnt tinte requires
that iîanuitctuirers shahl reduce the cast ai production cf thecir
vahiaus fines, ta the lowest possible price, and thc generation
and utilization ai steun becoanes a ilost important fa ctar in this
directaon. Tlicy have thceore becn coînpelled ta inst-ill
steani plants and niîachinery ai the itiiot econotinical and iii'
proved typîe ta gain the dc.sired cnd. Now îlîis is ail very good,
and is an the proper direction, but as Vouta kal ko, these amod-
crn ligli clas. iachines, %viilà their deticate and comîalicat-
cd valve gear and mations senti becomec as wasîbeftiî and expen-
sive as the oId class ai engine unless tlîe engineer in charge is
campetent and "cill up) in lais business.

rTc abjec ofni ts Association is ta helli ta educate its ment-
biers in the profession oaii c nginterin!, in order ta fit tbemn
fogr positions as stationary engineers, and tbec are not wanting
inbt.aices in aur iiinbersbip» ta prove that the association is
nobly Iilfilling ils înisbaon. I ain fülly convinced, AIr. Chair-
nmail, tlat it wvould bc a bard malter ta iully estimait the bene-

fils that have in the past accrucid, andI will in tlie future nlsu,
to the steaii users and the statjonary engincers of Canada*ns
at resuit of lie C. A. S. E.

ýlice.1>residcnt Iltint also relied tu tiais toast. The Prcsi-
decnt dcstrvcd the thannks af ahl for the way lie h;ac worked.

To "Our Guests," INr. Siznîuel Fiblier and Malr. WV. E Gower
miade suitable replics, %vishing long lite and prosperity to tic
Cainadian Association of StatÎooaîary Engiaicers.

" ''iec Press " %as briclly responded ta by Mr. WV. li. Sibly and
Mr. F. B. Wilson.

Aiter the lîcaltît of tlie Souvenir Conmrnitce and experience
af the differcnt mienibers in getting througli the w-orlc, ail joincti
liancis and sang " Auid Lang Syne," whcn the niost enjoyable
ev'-nt oi tic nîost successful convention of the Canadian Asso-
ciation of E--ngiineers %%-as biougliî Io a close vith «' cuit Save the
Qucen," andi clacers for iMIion.aIl Nos. i anti 2.

At intervals during tlîc ev'ening the procedings wverc enliven.
cd by musical scections by Ilios. Mitchell, Blackgrovc and
D). Robertson.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Note.-Scetaries or the various Anociations aie ,'eguesicd go rorward us ms.ucr

for pubjkicion ini this Deprîoecnt not ltcr than the 2oh of eacli aonth.

TORtONTO NO. t.
Arrangements arc being made for holding open incetings once

a nmonth during the autumin an(I winter. At eacbi of these meet-
ings an address will bc given by an cxperienccd engineer on a
subjcct ielated ta stcam plant maînagemlent. Tlie first ai these
open meetings wvill takc place in October, and wvill bc addresscd
by Mr. Chas. lieal, bis subject bcing " Ieait." At the Novem-
ber meeting Mr. A. Mt. Wickcns %viIl spcak on "'The Expansion
ai Ste.am."l Thesenmetines, ta .vlich every persan interested in
steani engineering is invitcd, will no doubt be productive of
much intercst, and should bc the menns of adding many ncwv
naines ta the meiubcrship rall ai the Association.

LON DON NO. 5
On the 29th ai August the niembers of the above Association

tendered a iacclbanquet -at the Western Hotel, ta their
president, Mr. !-red. G. M itchell, on the eve rf his departure
from the city ta assume the duties ai a position with the Bler
Inspection and Insurance Conmpany, ai Toronto. Congratula-
tory speeches wec magie by Brothers Risier and Taylor, and
rcplied ta by the retiring president. An evening-oi niucb, cnjoy-
ment %vas spent, and Mt. Mlitchell cardes %vith himt the best
wvislies of evcry niember of the Association for his future
success.

THOMSON VS. ROYAL ELECTRIC CO.
ITr is reported îlîat Mr. Fredl. Tbomnson bias cntercd an action

tgaiînst the Royal Electric Company, for %wroîîgiul dismissal.
Il is said that Mr. Tiaomson %va %'arling under a Iiv'e years'
agreement wvith the Company at a fixeil sadary, and that lie %vill
encleavor by legal process ta enfonce payment af bis saîary for
the full terni ai the agreemntt.

As a nians of cooling beanings inî any place wherc air.opes r
used. or u liee an air supply is cnvtnient. st would lie %% cit go siîue
pipe !,0 as to blow air U!pon the taenied bearings. Air lins an adt itionit
ad%-ant.igc in the~ (.ct tha t cools in expatndinq so as go stitl further nid ini
the cooling of boxes %%hctu the scherne is ipplicd.

QIL S _ _____

yl CT.~

SAMUEL ROGERS&CO.

FOR Sf3tLE, 1
One Thompson's tmprovcd 11,eans r.nRinc tndi.
cator. been in 'use t%%ic m ti $SS. Watt sdil for A %Vchiky juuzai of advaaoe tagogna.
$65. anetudang lIrass Mounted W'aInut Case. 2 uion and puOitworks.

sn s. asaw dtiie. 2 scales stnd wiench. Th f ezu or :a .o<ii
Ili. as asplendid ouifti for z StatianMr or menti fx
Marine ner. Appty toa

GEO. H. ROUTH. 1 * '
Cattons Mmace Ont. -t 01' olf
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65 to 71 Front Street
West,

TORONTO, ONT.

CAPIITAL,

61 ,500,000.

e

Can.-.adian
General
Eleetriec
Co mpany.

e
FACTORIES:

Peterborough, Ont.

Branch Officos and
Waîerooms .

124 11ollis Street,
HIALIFAX, N.S.

Si. James Street,
INONTREAL, - QUE.

350 Main Street,
\VINNII'EG, - MAN.

Granville Street,
VANCOUVER, - il. C.

e
< x Xc < x x X X< X X < >c X X

- I

4 -~

I

Thomson-Houston Street Railway Generators and Motors
(Same as buflt by us for Niiagara Falls Park & River Railway.)

Thomnson-Houston Systems of Alternating Current ApparatusI
for Incandescent Lighting.I

Edison-Systems of Low-Tension Direct Current Apparatus
Electrc Arc for Incandescent Lighting.I

Eletrc rcLighting Apparatus. Electric Mining Apparatus.
Apparatus for Long Distance Transmission of Power.

ViE MANUFACTURE IN CANADA EVERY DESCRIPTION 0F ELEOTRICAL MACHINERY ANo ELECTRICAL SUPPLIES.
x x x X k( X X X X X X )C X_

INULATED

WIRES
FOR ELECTR (CAL USES

Our %vire factory is one of the best
equipped on the continent.

WeJ manufactute every descriio
of insulated wvires.itdd cables, and Our
large production enables us to offer
spectil Values.

Wuc desire at this season to cail
attention to our

Standar'd Weatherproof Wires,
White Weatherproof Wime,
Rubber Covered Wlres,
Hagnat WLres,
Offie and Annunelator Wires.
Flexible Incandescent Light

Cords.
Our solid cote Rubber Covered Wire

bas the best insulation resistance, best
quality of rubber, andi gives the niost
general satisfaction to users.

TRANSFORMERS
To no other class of apparattus can

the a'doni that "the best is the cheap-
est" bc mûre truly appU;cd than to
electrical machinery anti appliances.
To transformers docs this especially
appy. h willpay you tebuythe best
in thlc market, and wve nowv offer you the
very best at such a reduceti price that
the essentials of quality and clicicncy
are combined with extreilcly low
prices, %vhich is rendcred possible only
by the introduction of irnproved labor-
saving michincry, added to a large
increase inl our output.

Thr Trnsformer wc offer is the ira-
provet type1 F. Thomson-Houston de-
sign, ce' kbrated for its high efficiency
and perfect regulation.

The followirig points in a Trans-
former art aUl csscntial .(j) Perfect
safety ; (2) high cfficiency; (3) good
regulation ; (4) 51-m:ill core lOss; ~
convenience in installation.

Trhesc are attaincd in the New Type
F. Oil Insulated Transformers (which
wc are now manufacturing at Our works
at Peterborough, Ont.), in a greater
degre than any o:herupon the market

Wrile Io oarst office for pies
an discisats.

INCANDESCENT«

LAMPS

WVc have, during the past two months,
matie such changesanti inmurovements
in our incthods of manufacture, andi ini
the general appearance of our lamps,
that ive offer you, with confidence, a
lamp that we are assuieti is now su-
perior to any other in the market.

WCJ h.-VP.Lrdopteti an entirely new
method of treating and, lhandling our
carbons, andi have so irnprov'ed our
mcthods of inspecting andi testing
throughout cach departnicat anti pro-
ccss that ail inherent defecîs are
eliminateti hefore the lamps are passeti
for shipracat.

Price lut and claiscseta fortiashe
oit 4q>licatioÎ.

OUR LAMP SOCKET3 ARE THE BEST AND CHEAPEST IN THE M4ARKET.
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SPARKS.( 'lle oiawa City Cosincui lias resoiveti tai ail teieppone wi"e miust go

MNr. A. E Sulij lias sold lii cilei lgliting planst ai lridgetown. Nova
Scolss. Io hr. 1. W. lkclcwile.

Meus. Lea'on a' linris.tni have Iseen grsinied a franîchise for an cictie
Streerssalway su1 Calgasry. N. W. '1.

Gro. iiauwcli. afiList Taronto. %vas cossnifflted for trial by a local imagis.
tinie recenity. on the charge of 31îooting ai conslictor Perey Lysîn. af Ille
Toronto asnd Soerbaoo Rasiasiy.

iti, reporîild tisal Ille BtruisaIs cîic Ca. say, siait a mantifactory ni Si.
John. N.». 1 lie naines of.Nlr. G. F. Waiker of. Si. Johnt, andi Col. N. S.
Roges. ofit, levehisusirare conniseu uulîh tic cnîcerprisc.

Il. l'ins lins surrveui ln Vansîcouver frani Toronto ta assume tise maniage.
nisent of the Catnclian Ueneusl Etectrie Conîlsny. Nir. NIa-xweli. tise former
mîanager. isavting renioveui to Plortinssid ta innage tihe p5ortland tir.nchi.

Aller constdesalîle dIciay in oiîtsining thetitscess-ary plans for thse engine
ansi clysianso ioundations. arrangenment% sarc iîow conifiltesi «,r ise eicctnc
liglit scruice ta Lc installesi by tisa Wattrworks andi 1*icîric Liglit Ca. af
IA-thbridge. NM W. T.

lTho Canadian (iriserai Hir.-atic Coipsy have decidetd ta consoilaie ste
varsoui dielirtoirnts ai thcar iiînuf.uctîîrong bistness lit IPctersoro'. The
Councîl ofi lit îown ba.ve grarsictui Comîpany a bossus oi$S.ooo ais ani ln.
dluremtenst ta ciuiry out ui; Stell.

TRADE NOTES.
'Ille Kay Eiectis Woîlcs, ai Iiainilton, recttsýly installesi an arc andi in.

caiusescent plant fuir iigliting the milii andi ysurgtI~ of Me1ssrs. John Sith &
Son. of! Csllender. OInt.rOne ai tise heavirsi locomnotive ircight zngine;s in Canasda. is ai present
tillsser mnîtnictiéln .11 the Kinrifon L.ocamotivua Works. The cylinders urili
be Ili iy 2cn incise Tise engine usili bce cztpi.ble of isatiiing up ani ordinary

Mrlle jý iouded cars

PUBLICATIONS.
A Dirsciury of sireet railway exisibits ai tise WVartIus Vair luv s been cons.

piled ni pubîliliesi li tise Street Ralai,î' <;aue Chic-ago.
The Ncuiisrthy.Injector Comnsjy, pulslishess ofibe~ - enbertiiy 13ulletin."*

fitnait in futisse ta pulsish extrsicts ai inicreui ta engineers takens (loin the
lemding susechinica-l journals. ansd wiil senti a copy oi ste puiblication (reeu taO
suny cngmneor %vho ns.ty us rite for it.

PERSONAL.
NIr. Wasrren Y. Soper, «f Ottawua. iain piesent ln Paris.
>Ir. Jolin Paucson, ai tise larîlton. Ont.. Rail lecctrlc Ruuiiwsy. 'as a

receni visitor ni the WVorid's Fair.
Aid. Wi'n. 110] lias been sippoistesi ccessor Ia tie laie E. A. Wiiis. vt

Cierc Engince ai Gavusrnnienî Buidings ai Toronsto.
Nfr. J. Il. Griffith, msanalger ai tise Hiamilton Elecir;c Rssiiwav Comipany.

accoisiimnicd by.\tn. Grifith, fi iii preseni on nu visit to Caisiorisia.
?ulr. F. W. 1Na;rtin, wiso lus been for sait years wih tIsle Toronto Elec.

trie Ligt Comspany, is bern appoinied nuanager ai the Hirlton Elecîric
Lsghi and Pauser Comupany.

NIr. Dan. Thsomson, lie mnrager ai the Hamîltion Eiectsic Ligii and
i'ower Consp.ny. wsi rercentiy malsle tise recîpiesit of si issndsosite silver ris
nuit catving set, togetir witiî several articles oi isiver aind a seaiskin pîtrse
for Nles. Thiomsson. Tise jpresenition usas tadSe lîy br. Robert Dickcinson,
oiefenginter, oun bchali or tietesnpioyces ai the Conmpany.

â1r. Alex. Taylor. af ite Edmsonton. N. W. Ti.. Flectric Ught Ca., re.
çriitiy %pont n couple af weeks in E.,îîcrns Cansai% vviih thse plarpose af pur.
chsssing the nccesary issssciinery for gretstly iiscrenssng tise capacity ai the
Cotssixsny's plant. âfr. Tasylor hbas been a zeîdesit af Edmionton for Isle
last fificcis yrsurs. nd ibis à the first tisai tit ho fini visituS tise cauteru
provinces during Chat perlaS. Ife caime Ju.t i n signe ta participate iii the
C. E. A. consventions. ____________

OBITUARY.
It i% uvith nsuch regret tisai wc annomnc tise dett ai ?dr. J.A. Angeil.

l>zesidens ai the Guelphs C. A. S. E. 11r. Angeil bad jus& i'cturned trois& te
convention ai Mionireal %%his death avcrtook hini. Durirsg his siay ln
.Mor.treai. he %v-s too unurcil in take as a part as he urouisi have desiresi ln
the proceeditigu ai tise convention. His lsrethren diS ait ihey coiiid for his
coinfort %% hile in '.ontresl and an the relura trip sas aruas Toronto. %uhere
thcy saw ii safeiy on board the train for itis )assrti ai Guelpht. T'ho de-

mi seci haîl been in poor he.ulth (or a couple of ye.urs. and in niaking the jour.
ney ta Mfonireai. hie no dosils ovucsiaxNt lis sireigli. WViti th%: exception
oi a couple, oi years spent on tise Grndss Traank Rail%%-.y. %Ir. Angeli was
cmployed during tihe uwcnuy yenrs ai bis residsrnec in Canadsi. as Chie-Ess-
ginter a.i the Agricsiltural Colirge ai Guelph. 1le was si good naccisanse
andi engineer. and an cntisusiastic: workcr in tht C. A. S. a.. af which bc

ws Disitrici Dcpuiy anS Exeutive Presidestit for Guelphs.

Tie naunicipaliiy ai Londan W~est has granted a irsanchise- ta Col, Clark,
represessting ai Detroit Syndicale, for the construction aflan electric railway.

Reliance
Auto ma e-ti
A1ternatin

T .1HE . ...

S. S yN
c.. e

g Current.
PERFECTLY AUTOMATIC,

PROM ONE LIGHT TO FULL LOAD.

-*~*----'MANUFACTURE» BY

THE RELIANGE ELECTRIC-MFC. 00,
WATEJRFO:RD, 02S1T

\NVrite for prics aind iivestigate before R
.. purchasing ....

RR4nÀzcH OFFICES:

106 King St. West, TORONTO, ONT.
749 Craig Street MONTIREALe QUE.

4
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MOONLIORT SCHEDULE FOR OCTOBR.

Da of Ligiît. ( xigu i No of

S..

8.

1 7.
18.

20.
21..

23..
24..
25..
26..
27..

29 .:::
30 .---
31..

Il.M.
P. M1. 6.*îo

fi 6.10
il 6'1o
fi 6.1o
et 6.1o
fi 6.10
il 6.00
fi 6.oo
et 6.00
il 6.00

1 , 6.oo
et6.oo

et 6.2o
il 7.00
il 7.40
el 8.40

ou9.40
ou10.40
1~11.00

fi t19.50

A. b. 12.50
il 1.50
fi 3.00

No light.
No Iight.

. .5.30
ou 5.30
lu 5.30

o, 5.30
ut 5.30

Il.bi.
P. 2IL 10.40

fu Il 50
A. b. 12. 50

fi 1.00
il 2.10

fi 3.20
ou 4.30

5 5.00
lu 5.10

o, 5:10
Il 5.10
fi 5.10
il 5.10
Ji 5.10
il 5.10
l 5.10

ou 5.10
h 5.10
H5.10

... 5.20

et 5.20
il 5.20
et 5.20
No Iight.
No light.

P. bi. 7.40
Il 8.40
il 9.40
il 10.50
il 11.50

Total,

IL.
4.30
5.40
6.4o
6.50
8.o0
9.10

10.30
11.00

11.10
11.10
1 1.10
11.10
10.50
10.10
9.30
8.30
7.30
6.30
6.1o}5.30
4.30
3.30
2.20

2.10

3. t0
4.10
5.20
6.20

203.10

SPARKS.
The Gentral Llectric Conipany's new powver station lit L.ondonî 1% iarly

eoinpleted.
'nie clectrlc light plant nt Witirton, Ont.. %vas tlestroyel1 Iby lire on the

511) of Septeahber.
he Branudon Electric Liglît Comîpany Invite tenders uîntil the 1o111 of

October for s".ooo of bonds.
Il is said duit thc construction or the elecirie railway froni St. CAtîterlnes

ta p>ort Dalhousie, will riot bc comnnenceil unti the spriiig.
Thie Toronto Screeî Ralsay Company have decided to try the expert.

tuent for ane month of carrying the cîîy's strect refuse to, islib)rittge' lkly.
Mr. C. W. flutchings lias ben nppointcd as city iiispector of cIcctric

wiring for the city of Vancouver. ThC board of undcrivritcrs of tent city
have aduptrd the rules of tise Ilacifie Coast B3oard of U nderwriters

Nir. A. A. WVright who lately put In oper.ution ant incarlescent plant at
Rentrew, Ont.. la to have a compeiltor in a new coiupnniy whivi fis since
been fornied, and of which Mr. Mlacknsy is one of the lending proioters.

Trhe colimeul of îise village of Grimsby have refusedl assistance 10 the
Hfamilton, Grimnsby and De.iniville Llecteic Railviay Cetiipany, on <he
ground that the roacd would bc the iumcins of <liverling tradte fronî the village
te Hailton.

A project is on foot for thie construîction of an clcctric railsvay frons limnt-
tord. via the Inclian reserve, Ilngarsville. Nelles Corners amcl 11aînsor.1 ta
Selkcirk, situaîed on Lake Erie. a distance of 3a miles. witlî the olîject or
nsaking Selkirk a sunimet resrt. Il is believeti that in addition ta, a pas.
senRer tritrlc, the Uine %vould carry considera Ne freight.

Ile Bell Telephone Conspany~s sysieni ni Brandon, Msnis lxing thor.
oughly ceverlsauledl and repaired undcr tlîc superintendance c>! Mr. Frankc
Walsh. manager, andi Mi. Mitchell. superintendcnî of construction, of the
Winnipeg cachange. The systerns at Regina ani Wlîe.ît City have alsa,
been repairesi, ý-id at Mfoose Jawv an entirely ncw cxchange lias beecn put
in. In WVinnipeg, Mdr. Walsh and his assistnts are bu>ily engagcd in con-
structing a metallie circuit.

THE HAWORTH BELTING 00.

XANUFACTURE ES

OFFICE AND FACTORY: 9 AND nJORDAN STREE--,T,

TORONTO

Picast mention the ELEcTRicAs. NEws when-
corresponding with ad%-er:isers

F01RSALE
WVc have one T.-H. 1200 C. p. «30 light

Arc Dynamo, %vith lnew armature, Just
from factory, not yet unpicked, in (i rst-
class order.

Also about 2o single lamps in good
running order.

Reason for sclling, machine too stnall
for Our pisrposcs.

For furthet particulars apply ta

MEW GLASGOW~ EETRC 0O., Mt.
NEW GLASGOW, N. S.

Wm. Kennedy & Sons
OWEH OUNOHydraulic and Mechanioal

ONT.Soe itfansufactureri in Canada of

The Il New Amerloan" Tubine
(both t<rtiai ensd horinal)

which is <lic v'ery best Icinul of
WVater Wlecul for driving clectric

machinery by waier pou-cr.
Special attention Riven Io tise

arr.,nRcnirnit and production of
Superior Geurs. Sha!ting, &c., for
Electric Station--.

ý.<.i ArIOMTS FOR
Fruenr'a

- _____Water Wheel
à Coverrior

-. '- .~
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TETORONTO ELECTRICAL WfORKS
Man'ufactioing Electricla ns and Engineers.

Dealers in Electrical Supplies.
Maker3 of Dynamos and Motors.
Dealers in Electrical Books.

SPARKS.
Illhe rlrctnc Street railwaY sece I- bctleî Put

in epernion in Kingston.
It ti the intention of Ille Birantford 1Ulcttic/ I>wer cComparay te creci a new dain en tic Grnid

ilivet.
l'li cUIIlo)tt-$ of Ille Ottawa micn, ,ninr lîcld

ni vrry eiiJoy.itlt'r picnlc nec-r ticklnghain Que..

on the eôllî of AttgmiN.
,\I.iyor 1>,îgg and R. IL Cunitniîng. cf Sclkîrk.

bMn.. mer in 'Iooj reently cndra.vouring to
iii.ikc arrangemnts for (lie Construction cf an
ceirec railway lttecn tic (City tif Winnipeg a~nd
Selkirk. n distitncc of 2o tailles. A charter bias
alrStly been olbtannd.

'Ilc City Cotincil cf Ottawa have liîd uruler
cerîsideration for scrne titne UIl qulestion cf tlîc
ndvls.qility et tise city owninR aind opejicîlng is
ewn llghting plant, and have appnrently coic te
the tonclu'icn tb.ît Uic lighting stculd bedone in
ibis niance. Ille sole coritre o cfe Uic ztcr power
cf tic Ottawa Rl,.cr tts witlà tic Dominion
Goverumiienit. 'Ilie <jcvernicit have entered
faite Icases ilitlà a nuiier cf coinpanics for the
îaàt cf the water fer power purpostz. reservir.g tlle
riglit for hIe city te take sticb %viner as it niay
lequire for watcraertks purposes cuty. A coin-
nîhtncc cf the uuicil lia3 beeri appointez! te inter-
view the Gci'crnmcnt and. encenvor te acctite for
the City thc tiglit tn watt for pener purposes aise.
nd learn tic terrnls upc"l wliicbil iinay be ch.
tained ; te mcuore Il possibleC a suitAlile àitc for
titllzing sticb powct, anci re'pcrt tapena tie ccst.

te report as te %%shctlirr the City lus Pev.cr le pur.
Chanse er cxpropriatle a site cutside the city bitits
ami Issue dchenturt!s for jvuynîcnt cf sainie.
wlîetlir a suitable site and poer pnvittges an
tic purchascd withiîîtlîe ity. andant m hai ces::
tad whether a 5tcani plant -as an nuxilinry te aie
wnicr power wculd be recluircd.

YULCANIZED FIBRE cou

35 Adeliie Street West, - TORONTO.

Do you Want
A 30 OR 40 CENT LAMP?

If so, wc cannot supply you ; but
shiould you prefer a Ihiglier pricC(t

article, cheaper in ie ec, and
guaranteed for an av'erage life of
Soo hiours, cail upon or address thie

PACKARD LAMP 009, ITO.
96 to 100 Kinag Street,

2S0i1TrEfl I

~~TABLII~ED 173.

SOLE MANUFACTUERS 0F BARD YIILCANIZED FIBRE
lit Shcets, 2'ubcs., Rods, StioLs anmi slpecil slitipes f0 osvder*. Golor-s, Reil, Bliack ai Ole y.

SENI> FOR CATALOGUE AND IRICES.

THE STANDARD ELECTRICAL INSULATINQ MATERIAL 0F THE WORLD.
PaGtoru: WILMINGTONi, DEL. OFFIGE.: 14 DEY 8., NEw YORK~.

I~I I

LAKE GIRARD) SYSTEM 0F MINES.
Lake Girard Mine. - Nellie and Blanche Mines. - The Horseshoe Mine.

CONTROLLINO 2,500 ACRES CHOSCEST MICA LAND.

Tlîc IARGEST LISHRS ina the United States are ameng our EARLIEST CUSTOMIERS, and cana tcstify te the
ex.cellence of <'ur nialcrial -as wcfll as to our PROM PTNESS 0F DELIVERY.

Ail 'MICA SIIII>IbLI) 1WV EXP>RESS, and sales made al I>RICES INCLUDING ALI. CHARGES TO POINT 0F
DESTINATION.

WVhy buyîlirouj;I MII)ILEMEN and pay COMEMISSION, whcîsn you cati DEAL D)IRECT WVITH THE IMINES, -and
reccive your M4NICA AT FIKST IIANDS?

W'c aje Iîrcipa«rcd to SJI>IPIX the requirernents of SINALL USERS, oui aulvantagecus tcrrns, leckiî:g te the FUTURE
CitOWTII of thieir BUSINESS.

Our 1>RESENT SToçr' OF NIICA actually iniincd EXCEEDS 3oc0 TONS, and this, toc, AFTER A YEAR'S
STEAIW OilliRATI ONS.

AI1.1. SIZFS AVAI LAB LE, and ive %vil] tiher cul toesizc or in rough split shects, avili cdgcs trhssned or tnrimnmcd, as
:nay bic dcsî:cdt. WC wvilI cut discs or segments or circles wvhcn rcquired.

Senti us -t SA.M I'LE OR1L)ER-wve only asic a fair trial ; once wc tccivc that, we are net afraid of hlîcding your busi-

ne,,,-. Address ail communications te

DON C. WATTERS,
240Day A~-xrn, -Ottv&wa%, Crlaidà%.

e e
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THOMAS AHEARN. WARREN Y. SOpI>I-R.

Contracting Electrical Engineers

ÂHEÂRN SOPER

CAt4ADIAN REPRESENTATIVES 0F THE

Wfestillgbouso Eloctrie & Mf'g. Go.

Slow pe

Single and

Mfultiphase

Alternators

Slow Speed

Direct Current

Dynamos

and T4otors

E/ectric failway Equipments Complete. Transformers.
Celebrated Shalfenberger Electricitg Meters.
Sawger-Man Stopper Lamps.
Ahearn Efectric Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialtg.

N TC .The Wetighue________s h olyAtenaoNO IC - O istype inwihteAtntr oi remnovable
and may be kept in stock. Couls are lathe wound, thereby securlng

the highest insulation. Ail armatures are iron. elad.

FOR ESTIMA TES AND FUR THER INFORMA TION, ADDRESS

AHEARN & SOPER -OTTAWA
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SPARKS.
'l'ho fitrîn ofeteli. luito & C'o. ui been argtn.

izd in carry on liusincsi gis clcctrictgttq nt St.
Casimir. Qur.

*llte BelTeei one < Ionîny haîve lemoved ta
new anal coîiîîodtousiice mn the t)unhani lock
nt 11rockiville. Ont.

Illîe u;Aynor lÏlcctric Fîre Alarni Coîn>tny. of
L.ouisville, Ky.. are loaking foran suitiale loca.
tion for n tîrnrch of their business in Canaa.J Mr. l)tg m limngRer of the Toronto &
scarboro, 1Elecirlc ltaîl%%ny, proposes ta inaiigUrte
a trolley fraîIgtit scrvice crn the Kinguton rOaci.

fîr. O;ttihaîtn of the Electric WVlre anti Fixing%
CanîpAny. Westminster. Il. C., lias devisud ap.
piratus Iîy the use of wiîch telephiones an L'e
Maie tu deliver niess.sges îiudibly.

MIr. 1). Il. Kt-e!ey. Acttig Sîîperinicndeat of
tioverntiient 'relegmsbli>. Ottawa, represcntieî
l teit cl ni Ille JIternaîtional Eîectrjcal

(ongre»hel t nCicago recently. he Depart.
nient ai Inlanul Revenue was niso representrd by
?%I. O. Ilîgnîtun.

'Illte Ni..gîrn Vl'ls Park anî Rivrr Rail-eny
Comtpony aire offéring for sale ntimpr. $300.000
ai stock. the intentîionî hixag ta <fuplictce the lroc
awn tg ta tIatiînî'xpecrd i'es.wnger bîusine'ss which
lias tacei încouniered duriug Ille finsi seanan of
hIl opemîioî of Illte rond.

Caiîain is said tu have n mnost adiîtble dis.
plas ' v lit e WVoglits Luar of autoinaicanl tratction
engiarç. roiapotînt marine etigines. lîiph specvd
engitnrs. lire cngincs. steaîts injectors andi os.
haustors. andi genctai simili fittings, Water
imslî etc.

GODFREY ST. V. MORGAN
BARRISTER, SOLICITOR, ETC.

27 Wellngton St. East. Toronto

CAADI CO .T RECO* 1
i

F. E. Dixon & Co.

LEATHER BELTINO.
70 KING STREET EAST, TORONTO.

Headquarters for Eleetrie and Dynamo Belting.
W- b-ive the foltoawing Lcather Belts in use in thc warks of the

Toronto Iilcctric Light Co. :
One »6 inch beli 98 ficet long.

[ilis Ielt bas lx-en in consint use since Augusi. i883. andi loolcs
good for anothcr ten yrars yet.] Alsa

Onc 36 inch bell 1oo (cet long. One 38 inch belt too fee.t long.
Onie 36 inch belt 123 fect long. One 24 inch belt too, fcct long.

And over z 5ao fect of 8 inch belting.
AlIll icnîove belis are DOUBLE TiiICKNE&S anad tre aIl R'vlflÇ satisfaction,

Thte 38 Inch -,cit a the isrgest belt evcr madie in ibis Iliovince.
'ritîe foilowing Elcîric Conipanies art also using our Iltehing :

TIse Toronto Conbtruction and Elcctrikal Supply Co.
Tîse Bail Electric LUght Co.
Th clJinlilton Electric Liight & Plower Co.
The Niagara Falls Electrie Light Co.
Wecst Toronto junction Elcctric Liglit Works.
The St. Thoniaz, Elcctric Light Co.
1'he Barrie Eicctric Lighît Co.
The Berlin Elcîric and Gas Ca.
The WVoodstock Eiectric Liglit Co.
The Manitoba Electric and Gas Light Co., WVinnipeg.
The Goderich Electric Liglit Co.
The Markhamn Electric Uiglt Co.
The Oshaiva Electric Light Co.
The Orangeville Eiectric Light Ca.
The lart Arîhiur Electric Rkailway Ca.

19NE> 01 1,11R8.
We are the only Belt Manufacturers In thtis Province who can show

Belts ot OUR OWNl MAKE wblch have been In use AS LONG AS FIVE
YEARS. We can point to beits of aur own make In THIS CITY ALONE
which have been In constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

WVc are prepared tu furnisli ts of any size. two or ihrcc ply. of nny
width. Every bei: fully guîa.nttiteed.

Send for Discounms Dixons Bl3ting llanit.Book; in.iled frte on application.

]E3IConmize space cmi slhuf*;iln byr iing
WATEROUS GRIP PULLEYS WITH DOUBLE DRIVERS

N'OTE-Gnps alwa -s unoionle» whea puiley out ai ctuteh. Pennits adjus.tnieac wichoctt stappiag shaft pu:ley is on.E/oct ric planta/In Kingiton, HamIton, Mon trcal, Windsor, Perth. 8mithls W E fUEO U A IIIn C N DFolle, W7ngfIO4?, 4c,, flttod wt/ our grip puilcys. gScr a ond couplings. vin R U8 BR N FO D CANADA ~ uenug-~

A VW'rely Jaamna of àdvaacr ltrorms.
ttoo ndt public woks.

lIai îeCa.ntucd mnedjuin for advettie.
tstainu (or *~ed,~
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The Canadian Offce School Furnitre CO.

0p

STIX4i1 USIERS

<7INelrns of filUit rIi*~,g,, ,,h1vs1,a

CANADIAN ASSOCIATiON
STATIONARY ENCINEERS.

A. E. EL)KINS. kre,ident. Cart? lloiler lrSpee.
tion & Insuirance CO., 'l Gronto.

JAs. RotiERTsoN. Stcretîiry Montre.il 1r.uch,
1420 Mignonne Street, Nlont". 1.

If "ou want to .

SELL
ANYTHING

to the wvholesale and retail hard-
ware merchants and manufac-
turers

ANYWHERE
ln Canada,'you can roach themt
through the

CANADIAN HARDWARE MERCHANT

~J.B. AMcLEAN CO., L-io.

L1 FRONT ST. E. - TORONTO.

lli Patent. Fric1011 Pulleys

AND DUT OFF OOUPLINCS
For EIc:ric Light Stations andi ali purposes whcere intcrrnittcnt power is rcquircd.

lYLILLER BROS. & ToMs,
<SUreccnsuri o iller iros. & Miltcell)

Toronto Office: M4 York Street. MONTREAL, QUE.
P>,SXABLISMEFD 1869.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.
KCINGSTONV, - ONTARIOl.

.%ANUPACrURERS OF

Locomotive, Marine and Stationary Engines

AIbMXGTO & S~rsHIGIÉ .SVI'Fk ENGINE FOR ELcgLZIT1' I.ANT.ET<.trig

NoTrlIE.
l'hc Canadixn Locomotive & En g ne Co.. Limnitcd. of Kingston. Ontario, have the, exclusive lirense

for building aur Improvcd Pa.tent lligh Specd Enginc for the Dominton of Canada. and arc fur-
nibhed bv us with drawings of our latcît improvenmenms

PRoviDuNcF. R. J.. Nov. y8th. 1889. <Stgned) ARMIS'GTON SI .

THE

HAZLETON

BOILER.

Handlest,

Most

E conornlcal

Boiler.

"CYCLE"I CAS ENCIHE
I PILSE EVERV REVOLtJTIONj without

a scparate pump. NO SIDE.

Descnptivý Catalogues of the above un application.

GReRl:)IAe ELECTRICAL TIEWS



Ce Wu H ENOERSO N II---..EELETICAL SUPPLIES.. . ... sTimKEs FURNISIIED FOR...

Wiring and Installing Complete Eleetrie Plants
Lî.l McIrm, 4 NI :RSIY A~ND CO~iMTATORS. )'

I~~I.Ectlttc.~~~K4 BlPRTS0 ¶..K~Jn E.RD . e-ury Street .. .. .. .
Ai~î.~u~TU A~D MAh f<I-RV.(CORNE",R JURORS)

ELECTItIC %.NI) GAs Fsxi1'uRv..
lUI-PICE1 NCANDFS(1.Nr LvNis.

.s0«%10;ýs~M FAŽ,;cy A)IVMESNT. . OREAL
LONDON MVACHINE TOOL C0O,

MANUVACTuR8R5 or0VýA io

lWachinist & Brass Finishers' Tools
,, IL AILL S, <on cral 4qeent, TORlONTO, OA<T.

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON AND PORCELAIN- CO.
<LIMID=»

.... can furnieh thom equai to any ln tho world, as they are ....
.%ANUPArURURS OP

CARBON POINTS for ail Sytems of Arc Light, BATTIERY PLATES, CARBON BRUSHES,
<SDJ i< t,. s~ fi'r llore<3hhs a #4 r J'iertr1r.,t a.li I(artr are' line.

LI. iV. EVA NS. 10 ICIN<i STREET' WJEST, TORONTO, 4IGlNT.

TOONT THE J.0.MCLAREN BELTINO 00, MONTRERL

White and Amber.

MCRAE & 00. - OTTAWA,'ONT.
TePenberthy..

... Autom.atie 1 ncor is the Standard.
-BE WARE 0EZ ZilfITtONS! 1 4-KE NO OIH.ER.

In use ln hundreds of' eloctrical power plants
In the United St.ates and Canada ....

Li4!11#1DTfor LUCI-TflD Pf
fo111"rc ist.a -PEN ULUlE INJC O

Factonj nt Windsor, Ont. Office DETROIT, M/CII.
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