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jThis Number of the ELECTRICAL NEWS contains a complete report of the
Seventh Convention of the Canadian Electrical Association.
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CANADIAN

ELECTRICAL NEWS
AND

STEAM ENGINEERING JOURNAL.

vol.. VIL JUNE

SARNIA GAS AND ELECTRC LIGHT CO.
wVi: prixit liercwith an illustration of the power

stitioîi or the above company, accompanied by a few

patrticulars descriptive of the equipment of the same.
The building is of rcd brick, wvith freestone trimmings

,nd stone founidation, with basernent under the engine
roomî, liaviiig truss roof covered with iron, making the
building practically fircproof. The size o! the structure
is 34 X 72, %with' an octagon brick smoke stack 75 feet
Iligil. The founidations for engine, dynamos and line
shafting are of stone and brick set in cernent, reaching
through the main floor.

The steamn plant consists of a Wheelock engine 13 x
30, boîler 6o*x 14', 84 3' flues, with ail necessary
shnfting and pulleys, manufactured by the Goldie &
MNcCullocl Co., of Gaît.

The electric plant wvas built during the summer of

, 897 No. 6.

electrician. Accornpanying tlîis article are portraits of
these two gentlemen.

QUESTIO14S AMU ANSWERS.
SUPERINTENDEN-r writcs : "In a 22080o volt mionocyclic

dynamo or in any other machine, does it flot have a bad
effect upon the armature to have the cemmutator short-
circuited to a more or less extent ? 1 dlaim that it flot
only bas a bad cffect upon the stationary shunt, but
also upon the rotating shunt and armature. Arn 1 right
or not, please? Woul the short-circuiting of the com-
smutator cause the armature to finally burn up alto-
gether? Another question-Supposing 1 carry on my
'secondaries' a voltige of i î8 and then reduce it to
1 12 volts, wvhat candle-power would 1 be getting from
a So c. p. incandescent lamp ? How is it computed ?
and is there any table or book published upon this ques-

Mr. Ga'.o. SIIANO.

TUie SARKIA GAS AND FLEdtRIC IVOucS.

1894, and consists of one 75 light Wood arc dynamo
with spare armature, a 30 kilowatt T.H. alternator

jwith i>. k.wv. exciter, wvith the usual switchboard
apparatus. The electrical plant wvas installed by the
Canadian General Electric Company.

The arc line for public lighting required over 16 miles
of No. 6 wvire and ten miles of poles, feeding sixty-twvo
i 2o0 c.p. lamps. Over 6oo lamps are wvired up for
incandescent lighting in the town.

In order to further increase the capacity and efficiency
of Ihe plant, during the past summer a 3oo h.p. Northey
duplex condenser and a duplex builer feed pump wvere in-
stallcd, taking water supply fromi the river through an S-
in. pipe. These improvements add eaSily 25% to the
economy and efficicncy of the plant. It is contemplated
to turthcr increase the plant by adding an additionai
boiler and a larger alternator during the year.

M'r. Wrn. WVilliams is the manager of the business,
the success of wvhich is largely due to bis enterprise and
good judgmcnt. He bas an able assistant in the
pcrson of Mr. Geo. Shand, the chief engineer and

tion? Are flot electric wvires apt to become"'grounded"
by passing through branches of trees, especially in con-
stant wet wveather? How could you tell if thcy were
grounded if you had no ground detector? Could you
tell by 'bell-tests ?' How are series incandescent lamps
connected up in connection with a direct current arc
circuit? If you will be so kind as to a'iswer these ques-
tions in your next issue, 1 will, 1 arn sure, fe] obliged."

xsWvER. -(1) In any generator the short-circuiting
o! the commutator, if a D.C. machine-or the collector
rings, if an alternator-iill result in a burnt armatuao.
If the "«commutator" in the above question means the
two-part commutator used in the series field, thon short-
circuiting it wvill, in the ir.st place, have the effect of (a)
cutting out the compounding cois, Ieaving the machine
as though it were mnerely separateîy exoited; or (b) depen'd-
irngo-n the method of connecting in the two parts, mïghi
have the effeci cif sending an alternating current rourià
the series colIs; and in the second place wvould (a) cause
fient, which might injure tie armature. (2) Supposing
your 50 c. p. lamp was intended to, give that at i î8v>o1tsý

NIr. W11. WILLIAMS.
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tlhcn redtmcirrg the pressture t le 12 wouid probably re-
duce the c. P. 10 abourt 40 c.p. There ks a theoretic
mcthod of' calculating tire rcductiorr of' candie poecr,
depcnditrg on scverstl specifrc quantifies, sucli as resist-
ance of' filamients, specific inîcandescence, ctc., wvhich is
tee ctniplicated ; it ks sometimes stated ftint variations
of i% in voltage catuse variation of s/1. in c.p. Rrtn's
book ou incanidescent lamps is good. (3) Wires are
liable to be groundeti against branches. (4) A magnet
bell wvill usuaily disclose tile presence cf a ground. (5)
j ust like arc Iamps, in series.

A. S. P. vrites : "XViii yoti kindly give me sonie in-
formation on the Grant Bramble rotary steam engine,
oh' Sleepy E ye City? 1 wvoîrd like to knoevwh~lether the
wheel wlvI relate whcen sleami k admitted into the cbam-
ber, as it is claimed it wviIl."

ANswER.-TIiC engine wviil ccrtainly rotate, but flice
mere fact of àt doing this is ne evidence oh' its becorning
in any way a sirperior motive power. As a malter of'
fact there is net a single point ini its favor that ivill re-
conînend it te a practical engineer. Mr. I3ramble bas
been getting a lot oh' fine advertising and bas prodîrceti
nothing that is in anywvay useful to the engineering
world-certainiy net an econemicai rotary engine.

THE STEAM BOMRS ACT.
mrîî abovr, k a titie of a bill notv before the Dominion

parliament le provide fer the exautination of' stationary
cnginers and lthe inspection of steam boilers, the pro-
moters being the menîhers of lte Canadian and Ontario
Associations of Stationary Engincers. It is improbable
that the bill li pass the House at the presenit session
but it is hoped te make such advancement as wîll ensure
ils success rien year. Below are given the chief Pro-
visions of the act:

Tire Goverior lin Coarncil rrîay appoint a clirinspector of steant,
boilers amti trot fewer limai eili inspectons for ire purpose cf car-
nying ouri tire provisions of t iris :rdl, andi tire saiti chief inspecter
andi inspectons shahi consîltute a board te bc known as the Board
cf Stcaur Boier inspection.

No penscu shali bu appolarteti a nrerbcr cf tire boýrti wiao bas
trot ai hastt ive yeans' expcnicaice as a peactical engineen, anti who
doc% nut iroit a irigh chass cenlificate frot %onne iricceporateti bodiy
or gcvenrrireai boarti, siaowing tirat lire is a peesori possesseti of
lirnacîcai kticwicdge of lire sinucture andi openation of stcani
boler.

Tire iaieto' nîrh ei urider tire direction cf tire cirairmaurt
for tire purpose of iirrai;trg negulations siabject te tire appeoval cf
thre Govennor lin Coitcil aît trot inconisistcut wiîh tire provisions
of tis aci :- F or hnoldhing annîral or %pecial examinations, te
ire coritimctei b>' tire boardi or aaîy niember îirerc.cf, cf pensons
frontr lime te rinte appiying unner tis -.&t ; (b) for gi'anting certi-
ficaies cf qualificatiot 1 pen-sons passing suait exanrination ; <c)
for reguiating tire tianaier cf opeataing %tuant bolIers andi tire
nictiroi' toe bcatopîcti for securing tire safeîy thiercei ; (dI) for
prov,,r.trg fur tire uniforni inspection of sienur bolier's, tie tests te
1x uset cri sucir inîspection, andti he circnnnislances initier wici
sucir inspection %hall ire matie.

Ever>' irn n rt duiy ncgisteaeti unîden tbis ict, who, after tire
day of one tircusatn iit lirtireti anti

lirter>' cigii. operaies ami> steau boier, or is ini chargc. cf an>'
sltu boier witle in operation. winether as ownrer or as enigineer,
shiral bce hable, on bnummry. conviction, te a penalty of- flot less
than doliars anti net mocre than dollars.

EvMr perNon wiro, ai tire date cf tire passing cf tîiis act, bras
heuar for tîvo ycarsN enrgagcdtu m the operation cf stear boilees,
upoar peo<iucrtg a ceetificate of lins raniforni, gcod conduct anti
sobrmcty frontr thre ownrîns b>' whton he has bueco emplo> cd during
tire saiti perioti, andi aiso fret sonne t'esponsible penson tnot coii.
necîcti wnil the biNines of sucn owners anti a r'esideni in tbe
tttunicipadity or iii caçb of' tihe runicipalitiçsin whbiçià sucir ýoiiqr.ý

have becar so operated, or n iroider of a cerîlficate froita air>' inço,'
poraîed body or rroni atir' prrovince, rêir:ri bu etitlled, upon i ar,
ant application to tihe cirairînan or tihe board on or berore tihe fi,,
day cf Jalruary, 189 , andi ipoli pa>'mieut or dollars toIb
chairarrn, te receive a certilikale of qualificatin andi Il bc',
tcrediinitler tihe iîro'iions of titis tet.

An>' candidate who corîsiders lie iras bectr unarirly tirait vb,
any or tihe iii%pcctors, or wiaose certiicate hrnè bcerr revokcd, m,,
rappeai, in writiîîg, t0 tihe cirairuau of tire board, sctting fortilsîn<b
gricvarîlct; andi tihe chairmati shahi nt once imvestigate sucir barge,

caiiing in two or the ilnspectora e assIt Iiisa ; anti crtjm
srial bc final.

lu casec any owner of a steaaîî boiter shows, te tihe if'c;
of thre cirairnîrr, dit ire is unrabie, b>' reason cfr sottie ilarorst,
occurrence, te irniediateiy secure tihe !services of a draiy quaitied
persorr t0 operate sucir boiter, tire cirairinan or ciller l%Ircctor 10
whin such application is trade trray grant a permit toan auI.ý
produeitrg batisfatclory es'ldencc of gond condnret andi soiriet>' 10
ciperate soda botier for a perioti cf !sixty tiays front tire date of ap.
picatiomi, andi in sîrci case tic penaity' shal bce irîcnrreti h> reasi,
cf operatirîg sîrci %tuant boier ,rending thre gratiting of strcit M.r
mrit.

Every owner of a boiter sirali cause il te bc itrspccted at icast
once lin eaca year by an iiispector appointetintder ri i a. The
inîspecter ilakitrg such imispectiotî siail forward a1 cop>' oflhi,& record
titereof to tire cirairnian, wh'io siraii lnîniedi.aîeiy forward a ccnifi.
cate of imîspectiori te tire owner. Sîrc certificate shah! bre pro.
darced rrpon temnîad by tire cirairiaîrn or an>' ilnspecter limrier thîr
net. For snrci cerîlicate thre owner of tire boiter sirali ira> a fe
of dollar.

Tire provisions% cf tis ict re.'pecting tire inîspectioni cf boues
siali net apply te mi>' boiler insureti and ispecteti b>'any dii' In.
corporateti boier inisurance conîpariy doirrg business ln Cannada,
but tire owner cf surid boiter sihall, wiren requireti b>' n>'lnPecror
utîder tire prov'isions cf tis act, produce tire erîlicate of insprc.
lion1 fromt srcir company.

PERSONAI.
Mr. IV. B3. Close iras %ttrcoeded ilr. R. H. Fra.ser as rarager

of the Toronto andi Subrban Electrie Raiiwav.

M1r. M. J. Sullilvan, for nian>' years witr tire Great Noriiwestea
Telegrapli Comrpanîy at Toronîto, hra% accepteti a responsible po.
lion ini New Vert,.

Mr'. A. Smithr, of Kinrgston, iras heurn appointeti district sîrperin.
tendent for tire Bell Telepîrone Comnpany for the territory tylngz
bcîween Kingston andi Winrdsor.

'Mr. F. C. WVanklytr, wiro ately becarine manager cf tire Toronto
street railway, has been appointeti srtperitendent of tihe Ilontri
sîreet r'aiiway pro ter durinrg tire absence cf Mer. Gr.nvile
Cunningham in Birmnirighamî, wire tire latter li assit Mer. James
Ross lu tire conversion of lie road therc it an electrie rariway.

Rfleorc leaving for Irle ntining districts of Nortinwc'sturil Onrtario,
Mnr. R. H. Fraser. manager of tire Toronto & Surtban Eicctrlr
Raiiway, ivas tentiereti a banquet ai Occidental Hotei, Tioronto
jutictiori. After tire banquet Irle sîreet raiiway empio>'ees wn.iietd
irpon Mr. Fraser andi presentd ir witia a goiti-ireadeti carie, on
wlricii was iuscribeti, " To R. Il. Fraser, Esq., b' ire enrrpioyces
of Toronto Subrarban Strect Raiiwa>', Arl ý3o, 1897.-

J utgnient iras beemi given ait Montrent urainrrainhrg tire larjuno-
tien of tire Bell Teleplione Corîrpany'agairrst tiai cia y. Tire City
Couricl in November iast îrased a resolutiori iustrîrctiug tire dry
engineer t0 prevent tire peitiorrer froan cpening tire %treet%. Tihe
cort ioltis tirat tire chrter of tire Bell Telephrere Conîpan) gîves
ht tire riglit te makce tire neccesýary excai;atiotis in Irle strects le
iay its wires îrndergrcrnti, andi enjoins tihe clity frontr interfering.

Messrs. Achrille Gaguon & Co., oaf N'ictoriaville, Que., reho
began lu Decenrber Inst funisliing inîcandeseut iigiit t the twns
of Victoriaviiie andi Attbikatville, have found il tieccs.ary te in.'
crease their plant, cwing te tire rapid increa.%e cf tireir iiglrîing.
They have lulacet iltheir order for a 75 k.w. S. K. C.tîopas i
terfntor 10111rthe Roya-l Electric Comix-any of Morrîreal, as a i
their intention to furnisir powcr as weii as liliron mlie saine
gcnen-tor anrd circuit. Tireir first intaiiar:or wva! sinîgle phase
aiiernating, but flrrding (btia tie> coultil also sectire sonne iroe
business durlng tire day, tire> decidedti 1 operate tireir plant :4
houes per day, and for titis puepose secuieti an S. K. C. îwo-pliase
machrine, feota whicb tirey cati scrc botir *-it aînd powcr (rom
;bcç Saiq lin c,
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Jts'iC. îSq7 CAt4ADIAr4 EhECTI~iGAh NEWS
CONVENTION SPARKS.

IltiSoîcflir iiiiwt li i.>tTicAt. Ne%%%%, C.EA Cemntnm 1

Itwa1 case! Or.l '' Pt Ille ofit i Buffalo. Il

wii~e hear yoti ask Il whiere are wvc ai e- At the
end (if ilîrce days of soiid enjoymneflî.

\Vitat a gond thing for the farier hercaboîts thait
file linie is flot yet, sccilig fit icu lady bicyciist ks
;Ibraii in fle lanîd.

Not" îhsaiifl lte pientifîill -;tppiv of waîer il
titis iieiglhborlioodt, last itiglit's banquetC %vas a «'corker,''
tir raiier iiii-' 'corker."

%vL.îa e sitali have fle priviiege or seeiîtg fle big.
geslt ihiîîg oni carthin ici tuwav of ciectricai enterprise.
'l'lie itexi finie We coille WC' hiope t0 sec a1 dulicafe ofit.

01n titis sîde of the river.
A\s flie restait of fais % igilalît observation 'doce lalt

coflitiont, will M Ir. Milite tell lis what ks thte I:iteI;t
pranik deveiopcd Ily electrie liglit mieters ? \'ie \%'atii
iflpOIsibie, to be ini a pos:ition t0 Ilead filti off.

fi(%w cioes titis conventionî ilitisîrate the Cact that our
iioiiday se-tsonis dilter front those of our cousins across
tlle herring pond ? (iive it up? Becatise WCe bear
Carroii-iiig ini Jus-te instead of Deceniber. Sc ?

Iiave yoît observ'ed a' chtange ini appearatîce of flic
rauîboiv.I lice Fal' %Îince titis 'convenition assenibied ?
Scellts w; though Black and Browne are te predomni-
liatiîîg coiors, before wltose lustre the otiter titîts are
diit.

Il is re1,ortcd that ÏNI r. A. B. Smith lias intinî;îîed
his ti iiitgness to prerpîre a paper for next convention
on - Iloî to Keep Sub-Aquaeotis Cables in \Vorkiitg
Condition," hased tipon recent experience at Sarnia anud
eiscwliere.

(uiad to sec soieC Bite-Noses amioîgst us on titis atis-
0115ti ocasio. rThey htave set lis .1n exanîpie of cos-

illopolitaii wlticit wve wotild do weli to inîitate. NVlto
knows [)it we iuiay ere long have a convention dou n
by flic sou nditg sea ?

WVas it but aite whistiing wind, or clar f.tnc, or did
wce actuaiiy lîcar, waftcd on the breeze front Quensltoi,.
fle strailis of

'A fle on tlic occan içave,
Atmi a honte on tlic rotting du.'îp ?

liriaps frietd Kantmecrer miglît be prevaiied upon
to give DeCew ta scekers aiter franchises regarding

flic mnits emiployed to sniooth down te opposition
htnîlps on1 the hacks of the Hanmilton ;tlderincnl. NViii

Mr. Kammnerer turn on thte X rays.
The mlat Who asked tîtat the ladies be excîtded front

file banquet on the -round that the embarrassmnent,
occasioiîed by their presence wotild cause falli to forget
fais speech, is ;îsked to appear for sentence lttlite Ladies'
i lcadqti.rters, Hotel Layfayette, City.

Tihis looks like a case of bearding Acetylenle Gas ini
ils deit. It is ta be Iloped that îîotuviittanding the coni-
bination of acetylene gas and otiier kinds of gas and
eiecîriciîv Prevaiiing, hereabouts rit presçent, there uvili
be no explosions. We look ta I3ro. Wicketîs to keep

flic saféey valve properly adjusted.
So far -as tile visitors t0 titis convention are coti-

certied, fle poptiarity of Wifrid Laurier paies int
siî;tdoîvv insignificance beside that of Wilfred Phiiiips,
ale gooid-iooking manager of tile Niagara Falls Park
antd River Raiiway, to witose itidefatigabie efforts mnucli
of fite success of the present occasion is dite. fl the
Lia.tge of the Montreai continigenit, Vive le Wilfred

Voit nîay ail know by titis timie tbat fiaere bas becti
Il A chicli anang ye îk,'nt',

but vou niay flot be awvare titat the cantera fieitd, in the
person of -joe"I Wright, litas beeit quieîly on1 the look-
out for sîîap-siiots silice titis Convention began. 1 mîay
po.sbîi> have the priiicgc later on of letting ycou

ISec yci-scl s% as.1%~ s ye.-

Did voa ever listr ta MNr. J. J. Wrightt as lie dis-
courses uîpon the beauties of agricultural luie iti com-
parisoîî wvit the job of the mai who finds hinîscif in
charge of a big liihing and power station? If ftot,

t here are fliglits of cittiusiasîti anîd oratory vhil you
illa> yet enjoy. 'l'le C>cperiences tir tile fast fewv iînoinhs

ar said to lave plerf'ected Mr. .saih 0poelt

ailliriativ-e of tile proposition titt the farinter it,îs a pic-
site wvîiîotapparcntlv beînig consciows of fais aIt%; .ttge%.

As caltadiaits WC éei a( liberty to express ourseives
ini iaîîglage miore elnplbatic thait pole regardiîîg *'oiîe
of iiue work of the Anîcericali 1i1% Iinakers. %VC dosat
always sec eye tii eye %vitla file V'aîkec gommaiîent, buit
of the individital Nankee %ve have the higiiest possible

oin ion. 'l'lie inantier in whbici, flic vi.si tors t o ti i cou-
v'entioîî have becît trcated 1wv our friends aeross the
gorge shows themi t lie mal alîd otit Il white aies). Il I n

f -ctW thlink so muitcli t ftai that wu hope bo ann1ex
nocandi more orfilerai individuaily in the futu Lre.

MECHANICAL ENGINEERS' ASSOCIATION.
1'ili i iechamtiica 1Eîîgiîler% ''caImnu tif ' (lit- ' I llI Ii t Q c

lie was igîî,d-4a%î. atclu~iihccl''> lieiire
whiiet illnt, lis ilivcilhi't er e î oj.4t lit C1 1.' ,adj;î: A'm'î-

ciat mmi or Stat ioltary Eî'Iligîc%. *flîoI (111jcî oti ilit' .ot'iat ion iN
tînt oîîly to iil%tire fo~r its îiiLtnbc)r. llcuadîl% in cawt of tikc* r

de'aflî, but aiso t0 give tlet ici Il liececsary ltî'iialn.ti îtoi
L.ectures are gîvciî %tiijiotii lily Iby outitsîl spcialtrns or Ik'

incinbers or Il tiui. M lit ani1ellegt'itlniitia o t lis
soclcty, ilntigll llt.6 îg p.aid laîrge u if iliv îilvy to sitk laiillhr'.
lias to-day a good sîtriilîi,. 'Il' clectioii of ils toflici'mý for aile
vear IF'97 to01, Place 011 the~ zotl April, iih aile fottowîîmig remîît
Plresidt'iiî, ).,. F. Valîqiiet , 1.t ti.rem nt Il. lami.nî

2snd licîrmt.d iît . Gumiinîd ;t rcamirer. W. GCt»ldroiî tiii.
cial secrciary, L. Loroy'tr ; recorlig NevLr:irN' A. Itî'hmir %,%;%a-

:îiit records,> MR. 1-1. i; FALtî l'C Is. piîga . iiî'îoîtî.,''ê i

A. Teit'sir iîutrodu.ctor, .'t. tlatuig ;door-keeper. T.oîiliimie
NIisC's . U. t. tladipresîdtii. E. Bitî, .'.~".j
ltet mn, 1.. Li%' igmue. N. Dcpîm.j,). \*l 1 11'111J I. 1,'. t'

ci traI comîîî...i. E. Nio. . Gîliumîosid 1% o,,r, l,îi,
E. F. V'alicîîî.', Il. Denis.

The nette offmcers tt'crc inisla.tIcd on1 lat!i~ 11 fâay. llortr.mitî it
flic presîdesnî and vice.lircsiddit .mppet'i ti' 'ti. 11, foi n,.f a
C11e! ttci:tgliiitl nmci .o.ZIIC Mu Itllrfti J & sol', -it%atît tl;, %04,I

iiosittils lir- lia. tîa:Ctti)ie'd foi. Ille prim rive 3'ears.
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CHAS. H. MORTIIVIER,

C'irner V'rngur and R icltîrnîîînr Siiectn,

ileliOic 236r.

NR~~Vou Lis ISt tANE liIIl>I(irMUNTREAI..
Itrîl FJelepione îtoç.

Arlveîir.inc rate% %ent îrounipliyon ajîîrlic,,tton. Order' for rnrl'reri-ing: slioulil
reach thec office of pubtlication irot lâie, t man tie antli daycf Ille mîinh Immeiet1
lwecdhiing lutte iii msnii Liti.Les aii adetniîeisrill r un: rIleee dir
.sitiorit rami te site artrtiner, trot lut itîrure lîroper cominance %%ii atil tre irutctintrs
air ire tcleflgcr. tcqrîeîtn for change eliouid reacli dic offce as eariy as thie io

1 
, d ay

urthe nont.%VU.q§CUIPTIONN.
1 lie Fi K. TkxirAL Nitw-. nil Lie nier to subscribers in the Domiion, nt thc

Uti tel Sjatea ;.o.t rate, for Sî.oo lir annnr, sa cents for six inonthi. lThe prict of
suibcrartoi s'iiotiltl i-. rerniieti by currency, reginterer! letter, or portaI order
iiyalrle a.) C. 11. Mlortimer. Illie (Io îlot send ciiequesion local Liankt tsnIeni s

ceints i% irridedl for wun of dinclnint. Money actît ini isnrrgintercnl [ettera n i e asenrier ritL. Sulîncrigriions froit forcigi cocrries emirbraccti in the (;enemli l'anal
Union s.So lier annuin. Stgiricriip.lotn arc payable in ad%-rance. hcper wl lic
ditcomiiinîînai nt eiiraiioi cf terni jiait for if bus stipaulatent by* the &ainritier, tot
. iue, o n iri taiîremsandring cxisti, rnil lie continuer! utir iitriclirinh tu dis.
maitiîin aie receler! anal all arrearages jit.

Stiincritiert nray limre tire mauiling arirircu i:lianger! au often as dcntçcr!. Whelic
oardriiiecange. atlni'ty g;ire the oli ar% reell a tire new atdrc%..

Thre lîinîr hiîruu dLe notifreri of tire failure of subscribers to receirec tIrur parler
IrrOîîrîrt> lir andgrtarly.

jVf>ITOII'.< .4 NOINCJKNàYNTti.
CÀrretlnnrbrlencc it inviter! unpnrn ail toirics Iegitimately coming witlrin the score tif

Tbe "Canadian Biectrical I4Wn bas been apclnted the oflicial paper
of the Canalia Blectrical Atsiociation.

CANAI)IAN ELECTRICAI. ASSOCIATION.

OFFICIERS:

JOIIN VUI.E, Mianiager Guelpih L.igit & hioreer Conillany, Guclili. Ont.

LilAS. Il. IIUNT. Nlaiugrr Lorndlon Elcori Co.. Londonr Ont

J. .* RAMM ER{El, General Agent. Royal Etectric Co., Torronto.

L. Il. NIORTI%11.k. iirbliier Let-riticAL Ninrs, Toronto.

1Excrivic CorsisîLRTm:
i. . WIGHT.i Nlatiaxer Totontu Fiectric L.iglîc Comî,any, Toroînto.

F. C. %R.%It'l RON(., Larradin t.eîreral Electrit Ca.. 1orotti
joliN t.ARRI.. Sen. 1car. Engeire F. lihillips Electrical WVcrks, Mnontreal

ORNIONI>D IMN lrffEetir npcanDprnet t:ra
A. Il S.NMITI*1, Soniîrrnendeîîî t». N. W. Telegraph Co.. Torontro.

A. A. fIlON, Oiare 1Elcctrlc Co , Oiania.
F. A. IO M N wr Glasgowe, N. S.

hL.FREDI Nillh i anatrer ,;13&ara Fait% liaik and! Rir alr,
Niagara Fam. Ont.

W. Il IIROWN E. 'anagecr Royal Elecmric Conaluity, NMuniteal.
1ih..A liorI J'SON, Soiîetintcndetrt %Vaterwouks andI Electric i.igir lant,

Mecircal %Wcst. Que.

CANAI)IAN ASSOCIATION 0F STATIONARY
ENGINEERS.

SierdeiJ rISDEVI.IN. . . Kinrstoir, Ont.~ic.lmcrîcnt h jrail .11' si Cunmberland St., Toronto.
SceryW F HIAPMAN. . Irackilillc, Ont.

1tranrîer. R. C. lLTttE , . irtîo Ont.
CrinrIrcirrr, I URIIV.YInta.Qe

Ibriîr ecîet. . JSIEI{lll.. . . Ottawea. Ont.

1 0RUN 1c) IRANLII NO. a. Nteets mît and ;rrt ~~eledycadi nionti n
Engtinern liait. 6r, Victoria etret. John Fox1 liieririent; Cira. Mor.eley Vice.
Ilicntrlent . 1. 1-.vmnfreld, Recsrrhric Scatarli. Î!nincrdry Crecerit.

SICNTIEAfI BRANCII NO. Mccteî tu* and 3rri Tliirndasy cach mntih, an
lîrginer. liall, Ctag suest. Prennent. Johtn lurphy)- tut N'icc-l'ridÎrent, J. ..

lîniritiniziîr . .,nri stre I'reens.n Wou. .ýnytlr. Secat, Il. Arthibald N soui
Tîcxirîie, lieter %MeNairion.

ST SAURE NT 11RANCli NO. î.-NMe Cen'r. Morryeeilng ai 43tourse.
%Ine te.",lni cai R. Piniri. Irr.irlrl . Alfrc SI.,rr, Ser.rctar>, 3. I)lc

mturet. 'St Cunri:olije.
IRAN DON. MAN , IIRANCII Nü. r.- Mectis ait andr irrl Frirlay cacir <nantIr

an C11% flaiS. A. R. Cr2arenl, SNe'rrcnt, Arthrur Ficirrnag, Sectary.
IiANSIITON ItRANCII NO. 2-. Mccitt sanî 39r! Ftiday rcah nionthin l

ilcrîee al. Wurt. Niierin. l'rcndcit . I.. icter. Viceiresidnt. Jus. Irian.
,ide. Uim-epinriing Srrtar>tl. !rlarltUnr St.

si nATI-ORI) iiRIaN(.Il NO 3ý John lio), l'rniiet auel Il Weir,
Sccretart
liIANTFORI> IRANLII NO. a.Men d andri tsr Fnriay cach inontir.
Jle. Fecnyii, l'rrcndeftz; Jas. Ogle. Vice-Peeîdert ; T. l"sigrinst. Continental Centi.

ac. cUi. Sefflcary.

L.OND)ON IJRANCII No. 3.-Nleettc on ste fini and itrirri Tiins.ayinut.
nirotit n Slrernn irol lI. G. Il. Riner, i'renirlent ;1). t arnlrLell, V'ite 1~,
%b ni. Mreien, Serta33rrrrrr R~ ichimondr Itreet.

GUIMIPI IRiANCII NO. 6.--Metî tet ali 3"1 ~iriieidy .%cl rrro<nt
.3o l. ni. IL (earyr, l'îeitident; Thlon. Anilenrr.i eirîrcr IL C. t
Rci..Secreary ; lu. ity.n. *àite..Secrelary ; 'treastrer, C. F. Jordlan.

OITANWA IIRANCII NO. 1. - Meet every nc<oirrl airld frurta Sa inr~ a
trionîli. ti lrtng uit , Rîiaite r lat i rict tfniin r I r . >
Secnetary.

D>iCSI)EN IIRANCII NO. 8.-hlect% tn-t arndl SIiiitrnlay ini coai tinng 11,
steel-cf. Scrtarr'.

liEIfN IIRANCII NO. 9. -. Iles, 21Ai arl lit S.niir acirr se.
l.t. utey I.e dn1 i (r. .Steinirret. Vite tPrenriltt . Serretarl aloi

). RI1ý&% Berli r 1t.,
KI NGSTON tIIRANCII NO. ta. -Mcci tnt aIlt 301i lrirn artcair inaalhj.

France l in King airet. ai 8 ir. ni hrretirtert. F. Siriiriniir; Vice-1'iim cniiIiî J.W
Taninrrii; Sefretary, A. M~acdonnald.

NWINNIIiEI IIRANCli NO. ti t.nieniit G'. M. Ilariletti Re liessJ. Sutirlart;- l'irrarcial Sccretamy. A%. Il. Jos.
KfNCARINE IIRANCIi NO ciMetenr rucndant8t.cjonr 11,

KiLbnau hindik. lireidegtî l)aiil itetneit V ite lIrenjileini Joneldailiginwi
Secretiey. licrcy C. Walkier, Wîttrwolns.

11ETERIIrsrlt.,CIi IISANCII NO t4 Meeti lani andt 4111 rIcla
rca nioniti NV. L. O ilimaitc, lirehýiliit W% Fornier, Vicc.lzlre ith;Al
Calluni. Secetry.

IIROCKVIiLLE BRIANLII NO. t~- cct errjMoinriayn-k rda.er.nl.~
in Riciranir' i<lockr Krirj Si. 11irei.ent, Arciîilirlr Frarnklin;. Vice-c. % re toi, job
Grrrndy; Recorninz Sacre:ryr Jaies Aikini.

CARL.ETON PLrACE llk,%ANCll NO. t6.-%Mcts eîery Sâtîrilay trerrint
Slireidett jrs. SicKay; Serrtary. J. t). Armrstrnrg.

OuR rceîders will no doubt find rnuch
Canaultin Electrlcal eiuccttnîh teprcd'nso

Assottatton. t neetteii h rcednso

the recent convention of the :tboye
Association, publishcd in titis number. It is gratif3.
ing to state thtat the attcnidance Wuts satiSfuîctorv,
and more, thoroughly representatiVe of the whrIoIe
Domninion than on the occasion of any prev'ious
meeting. A large addition wvas madle te the niemlber.
ship of the Association, principally front the ranus
of central Station owvners and m>anagers. The papers
were quite up to the standard of former years, and

covered a wvide ratnge of subjects. l'le discussions
were far in advance of those at any prcvious convention
both as regards the free expression of opinion atnd
amount of practical information elicrted. Central
station praclice properly received a large mneasure of
consideration, and as a resuit miany central station mlen
were heard to e\press their appreciationi of the beniefits
to be derived from connection with the Association and
attendance at the convention. The reference in the
president's address to the necessity of legislation for
the protection of the rights of those 'vho hiave invested
their capital in the electric lighiting business, and the
subsequent action taken thereupon, indicate a deter-
mination to make the Association of practical vlei
conserving the intercsts of its members and of the cc-
trical industries of the country. In this latudable en.
deavor it should receive the hearty support of ai wlîose
interests are bound up with these industries. The re-
election of MNr. Yule wvas a fitting recognition of the
zeal and succ.ess with which lie has soughit te promote
the %velfare of the organization, and tînder his guidance
good results may be looked for in the year to corne.
It is to be regretteci that NIr. L. IL. 'icFarlane felt
compelled, on accounit of pressure of other duties, to
decline to again accept office in the Association. lie
bas been a valued aid to the wvork of the Association in
the past, anîd it is to be Iloped may at a Inter date re-
enter the harness. 1-is successor, iMr. C. B3. Hunt, is a
gentlemanl of recognized buîsiness ability, and will bc a
source of muci strength to the organization, whrilie Mr.
Kamimerer, second vice-president, lacks neitlier the ability
nor opportunity to enable him to advance its wvelfatre. The
executive comnmittee comprises men of ability, and, wve are
pleased to say, is represeîîtaz:ive not only cf Ontario and
Q uebec, but of the maritimec provinces as ivell. la vieu'of
these and other favorable conditions, friends of the As-
sociation may reasonably look forwvard to a year of
great prosperity and uselulniess, culminating in a con-
vention at Monitreal in 1898 which wvill eclipse in inter-
est evcn the successlul event at Niagara Falls last week.
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CANADIAN ELECTRICAL ASSOCIATION
PROCEEDINGS 0F THE SEVENTH CONVENTION, AT NIAGARA FALLS, ONT.

11E*SevnthAnntial Con-IIentVion of the Cal;îdian
l-1ettic.idAssocationook

ALNi.gai a1 FaIliS, Ont., 01n the 2nd,
3r(l Mnd 4th1O ile, 1897. lit
wvas one of te niost litrgely at-

Ntended and îîîteresting in thc his-
tory of the Association. There
%vas a noticcahic incrc;îse in thc

attendalnce of centrail station mcii froîn varions parts of
the Dinîion.

A iecting of the Ex'cu(tive Caniiittce wvas lieki iii
the forelnoon Of tie first day, at %iiich twcnity-ivc lncw
illiniers %Vere elected. Th'Ie fir-St SeSSiOfl openCd lit 2. 30
a'iclc, the President, à1r. John Vuic iii tic chair.

Therc wcrc present the followiîîg persans:
K. J. l),mîîstaîî...............Taoîo Oiel.
Freilerkc Nicaicfs. . .

J. J. Wright ........ .........
C. il. Martnter ...........
Geo. A. WUkiie....
E. K. 'M. wedt...............
Irving Ili. Smlitl ................. *

A. A. Christie ..........
A. I. Snithib. .. ... .... .......
J. A. Katîîîîncrer...............
%mV. A. Joluisan..
.%. M. wickc,îs......
W. J. Clamrke ......... ... ....
E. 1). M.%cCortim:tk ... 4

W. Il. Ilamîrne .......... .....
Albert EsJiiîg ...... 1..........
Ir.. F~. Dîtyden..........
Jailtes Mitait............. ...
F. Il. Lcmî;mrd, jr...............
J. W. Campbiell...............
Jas. %Vriglit ..................
E. Bl. ltiggar........ ......
john C. Gardneir ..............
Ra..S McKelîzie ...............
Johin V'e .................... mmpiim, Ont.
%%W. H. Ilrowne ................. Maîîrc;îl, Que.
Joint Carroll.t.............. ..
Wi'nî. Tihotnîpsan ...............
J. A. Byis
C. B3. litutit...................... London, Oeit.
C. E. A. Carr ............ ....
cape. wimamsll
F. Ileffer............Barrie, Oeil.
Sic1,hen Noxon ................ tîgersoll, Oeit.
G. E. Gayrer. .. . .. 4

Hecnry Comit.ock................ Brockille, Oeil.
Geo. Shand ... ................ Sarnin, Ont.
Wnî. w'itliatnis.................
Johnl Murphy.................. Ottawa, Oeil.
B3. F. Rc±sar ................. Lindsay, Oeit.
Il. O. Fisk. . Pceterborn', Ont.
E. E. Cary.................... St. Cathiarines, Oeit.
Geo. A. Powel ................
Jmies Lantont ................ Clatham, Ontl.
Gito. Ilenister ............... Niagara Fatlh, Oeil.
wihfrmi Pi>llips .......... ......
G. E. Fasier..................
E. r. 1Frieman ................ i Halifax, N. S.
V. B. Coleman .......... .... Port Hope, Oeit.
Jolisi Farley .. St. Thonîns, Oeit.
P. A. Hownian ................ New Glasgow, N. S.
J. W. Purcetll................. Walkcrville, Oeit.
W'. Il. Builard. . .Seaforîl, Ont.
C. Il. l'hUhrook ............... Buflàlo, N. Y.
IL. E. Adanis .................. 4

W. J. Jolinston ..... .... ........ ew Y'ork, N. Y.
Win. 'McCullough .

Gito. Black.................... Hamilton, Oni.
W. F. ?Mclarcn................
F. W. «Martîn .............. ..
Gordon J. Hendersomi.......... 4

Bf. J. Throop .............
Thos. \Nadlatnd ......... ......
Q. C. Bakc4 .................
Thos. Duncan ........ ... ..... Fort WVayne, lad.
C. J. Page............... .... .Wlland, Ont.
J. M. Brown ............ ..... Carleton Place, Ont.
Chas. E. Taylor ............... 5aplt Ste, jNarie, Ont,

The i'rcsident, after weicosîiîtg tic nîenîhcirq Ici (lie
conîvention, rend the fotlowinig adclress

GL.NTLEM~EN :-Ontce iiore tlle Caa.laia EleIctrical Associa.
lion l'S coavencd l'or tue tranisaction oif business. Ojur plIace of
mieetintg gs at thîs tiarticular tinte singutrly appropriate, the
wlitie district beiag ane abject tessont tn tiiose etgaged il) elec.
tricat enterprises. "l'lie progress of ectric.îl science duriag the
iast few years is î'ery filly exeii:iîficd in the vaionîs uadlert.-
îttgs et miii bc our prmm'uiege aind plensire in ecnine dturing catr
ineeiitig. 1 wviii, thetefore, not iakc up yatî. tinte witlî any
rcmnarks on Ille progress of deî'elopînîent iii the varions branches
afi pplied electricuîy.

' 'le progrmmife prcprired will, 1 hope. ilert wville ynîîr appro.
brition. The papers tai bc real are mif intercst te) ail, andti ei
vatuable tnformaiont tîterein contatrned Miecn c.îrrmed boulte and
put int practice wvull realize gnd financial resuilts, andi slîold
bce v:îlte fur every dollar expetîced in attenîltng this ieeîung.

Allow mie tai einphasize that titis ctrgatniztiti6r. is flot for the
display ai ioteiiectîîal gyutîaastirs, btît ta provide ani occatsion
when ail can seect on comation grotnd andi fei no htesitation in
propouadliag qluestionîs or encpressing views ; every ane is a,

niîber witl equai priviieges, cnuitled ta andi sure ta rereive
respectitîl recognition. 1 tiierefore urge uipon aIl ta take an
active! p-art in the: discussions. Sutely inib tis gatlîering lterie
can lie culted sufficient informtation ta repay every one af lis fot
the tinie viven ta attend.

The d;fférent itenîs nîentianed in the programmae for social
canynient kiadiy piovided by citer friends lîcre andI on the ather
sidet oil the river, will afforcl a treat flot fien enjoyeui Ily us, «anti
will, 1 tut, give meibers an opportunîity of becoining better
acciuaioued witlî anc anather. No bttsiness jealousies shltid
find a place amoagst lis. rallher auglît we tai help cach uttîer hy
exchanging opinio0 ns aad experieaccs, aad particul trly %flotîId
ibis be the case jast now, whea sa many are face ta fare with
tuai movertient now prevaient in Canai;î far wiîat is calîrd met-
nicipal contrat. Many ligliting comîtanies uring the p;mst >.emr
have tend ta tiglit for tîte prevention af rîti i t ieir entuerprises.
1, for one, can speak front pcrsonui expetience. ThiWs question

aprS ta me ta bc ta lighîting coutîpanies tue questioa af -lie
hour. Repeated reptilses <lacs flot scein ta stay lte mavemleuit.
Il is gathering strengîli anti some encarts wvill have t i uclevised
ta prevent the tviping otit ai a very large anint of capital leg;
timaîeiy invested in the ciecttic liihting business. WVe look
hack and remenîber the indu cements, en cou rageanient and praise
that were given ta those venturiog their savings in the busiess-
in most cases donc for the ptîrpose ni improving glîcir boivn and
helping their community ta keep up witlî tîte mardi af progiess-
and compare therewith the now vehiement attacks ai local ak.ita.
tors, and even teputed respectable newspapers vho dlin in the eaîs
ai the r.atepayers the niarveliotts sucess and saving efYecied in a
fcw Iaric an.l rapidly grawviog cihies in the aid land, entirely
objîvuotis ta the conditions existing in ihe smaller cities, tawns
and viliaites ai Canada. WVe hear ai Glasgowe, Manchiester and
Blirmingham, where the civic ambit;on iargely prevails amangst
men ai capital, leisure and ability, wito give their tiaîe and
talents to praniote the commnon gnd. The tatc Governar-
Geaeral ai Canada, the Earl ai Derby, is now serviog as otayor
ai a large English city ; white municipal tff.t-rs in Caînada are
nîanagcd in orie hoîîrs, snalched front businebs, by mien wiîo
canaot a«ford ta give the lime and attention necessary ta the
successial managenment ai an inurîcate and hazardous mercantile
concern like the supply of eiectricity. They aiso do tînt knaw
or icîrget that municipal contrai %vas cnt introduceri in England
in the vicialus way et is carried oui in titis land, by using the tax-
able resarîrces ai the ratepayers tai rîin what vas, at ane tinte,
by the saine people, lauded as creditable enterprise on tue part
ai their feiiow citîzens. It is flot niy ptîrpose ta enter it an
elaborate argument wliy municipal contrai is flot a success in
Canada. The lRitation is in the air and haw best ia save aur
praptrty <rom complete confiscation is the question ai prinîary
importance. WVe do flot dispute the right 'if municipalities ta
contrai and operate ail their franchises, if Ilonestly antI faîriy
entered into. 1 hope that our Legisl:îuure wiil reaiize il tai be
their duty ta provide for the canîpulsory purchase and transfer
of properties wherc the local authoriries decide to assume con-
traI of the lighting service, and prevent money invested by aur
citizens in nercssary and iaudable enuerprises front being wan-
tonly wasted. It is a hopeful sign tiiat a fcw ai aur trading
newspapers are now recovnizing that the practice in sortie Euro-
pean countries ofigovernment contrai af i monopolies ib the true
remedy for any evils that may exisi. The Toronto Globe in
clealing wiîh tiiç lçlephone clucstioadmitçj tbis principle in
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pointîîîg out the inistake tiant %voatil bc malle, and flie injury to
ste public wichl would fialloir, slîoul'l a serond iciephone coin.
pan>' bc pecrmîittedl to enter io business en Toronto. Quite
recentiy tile samet palier î1 uoîed approvingly from -a papier on
"INonoa alics and the l'copte," wviîere the aliens- îcrsely sets
fnrili tilt cvi is of the popular. attitude tameais cunîpetition
projeets

"Leti a proposition to build ta roiipeting r.iltra:td line or a coin.
pCli clettrii. liglit piLmnt bc suîinitted ta popular approvai and,

uander the iipres!>ioi ihat ihecy are bencfittinig thieniseives, Isard-
ivorking mnen wiil t.hrerfuil> assiiiiic heavy burderas tif :a'<aîion
en aid tilt newv entcrprise. So blinci and unrcaboning indleed us
ste s iioiui.tr .dtbîd. fait h in elle relerts oi conmpet ituon, tin it ha.;
been tesîîunsible for sotte of elle greitest aares of ttc.tl'h in
usilrodu%.ttiv enterpribes allai bave ever bren known "

Iln Gtcat lritain elle goe.errnmcnt forbids by legisiative cnact.
munis local autîtoritir!s entering liste conipetition with prn'ate
conîuanaies, but ii.îke:s ut a tircssary condition in diter taking
contrai oi municipal ir.tiài!cb ili tat ail plaînt cngaged in the
business in their hotnnds sliill bc epropri.ttcl by site coi pora
lion and paid for, thc vaillîe heing arrîi'ed at enther by nttitual
:igrcieînn or by ;irbirr.ion. One voldi ibmnk fiati» the (lis-
classions hure liant eter>' municipal franchise in siglit in Great
ifritain is opcratcîl by niunîcipaiiies, but socle is t'ry faîr <roi
beelig elle case. 1 have not bacrn able to procure ail sfatisiics,
but will gave %ou an exaipe. I<n EnVland, Scnlind, Ircland
anîd %Viles. in tilt! ycar 1895, iie tiere 1318 cas uandarriikîings

ogîierated hy coirnpanîies aind only s65 ai înaged by iunicipalttrs
'11i1, in view o ileh fitt thitt s iid iitiînîcipalities couId fit aoy
tiaite ex~poprè it leb e undertakîings ,and opri-ate ihei n ai heir
own ittont. <loes not denote tilt itîrveilous surress Our fiends
W09ild ha%' e tus behîee% e, the power ta exproprîate flavinehebrsa aIli

e'4%stence for nctriy 3o ycars.
lUccirir igîin, n (»rc.u Uijrt.in h.is flot untîl %witin tlle last

twa ycars m aile ver> tapait projgrcss. Frai ail tlle information
i tan gaIlier pliants an5talîrd arc a loang wa>' Iroîaî biîng eniirely
tinder tilt contratl of nuinicîpalitics. A good deat ai advecrse
criticisil <oliowedl tht passgn>ai tof elle -ctric Ligb)iiî Ami by
tlic pariaient of (<ircat Brimatin as beîng likely ta retard the
pISogrcs of tile intiroduc ltin of tbe supply oi ecctricity tbere.
Re'ading over the Acti îîakes aile think parliament, ;n illeir
svcalt i ic'lgist.axive experience, had un vîcw just surfs a situa-
lion îs cxîst2s in Canada to-day. The Act as very concise and
isros'iulcb fully for ilie icthndi in which clectric iundertakings are
ta bc si erteil. Conmparues cao be arg.inized for ibis purpasr, and
an prz)vsn,: titre g~ond i.îith and .ibiit% ta casrry on tue business,
notice: "~ givcn ta the corpioration, 'e.'cli bias tiien a1 staicd taille

-iteinr wvliucb ta takze op thc business an niunicipisl account. On
their f.îîhing or flot desirung Ia do so, stbat is caiied a provision.-l
tarder is iien ussutid b> tlle Boîard ai Trade tun Englanîl a de-
paniaient of i mincrinicett to. the campanY, ,îcrilitting thcm
ta operaîc veillera thecir district. *l'Jss pravasionai arder is abot
cqiual ta aur Actiofi Incot poraion :and gives a tnonopoiy oi tllt
btisinesb, undcr piape)r contrai). Buot whit about sireet ligbting ?
Arc elle o'ipuîtt rtilusircil ta p.&)- en- price denîanded by
tilt cnipiny 'or tat service? Most dccidedly flot. Street

lgbti.,a is c.ureiail> proviuîcc for in tbc Act. The comnparny as
cornpeclled on a rrcliîisitiin troin tlle local authorities ta cecct
and suppiy %tiret liglit-ý; tlac distainces.ap.irt :înd oîbcer neccssary
conditioins :ere picsc ribed in tilt gencrai Act. F.uîling an agrt-
%ientt as ta) tilt valise ai the service, ai bitratiain is resnicd ico for
thiat purjause, tilt Bfoard ni Trade appoiinttng elle arbitrators. In
faci, arbiiration îs aile -cy tu ste %sbole situation. Every pi crane-
lion is takcrn and provision îaltde and no %viliol destruction tii
property is allosved. 1 do fout tbink 1 cars do beiter titan rectd
ta yoo tic scction!, rcuiul.tunj elle uranfer from conipinne-s ta
local autiioraiim .es set farda ua inbe F-le. tui: i.,glting Art hi is
flot very long aund wîil gît-c yots i (ir idea oi tble nctbod
:ieiopted. Scc.tinii% --7 an(] 3S rcad à%s foliuîus.

SmCU~i 2i tifTf «
Se . ; tlîere any iantlcr-takerrs are tiinzized by a pro

vîsional tarder or speci.il iuct ta buatyjl> clemtrîcity withiinany -ra
any local -tuitioriiv waithina whosejurisdiction such arra or any
plutt thercof is situi.itcd mnay. %salaire six inionths,.uier the expira-
lion oi.- pcrnd e.f tuventy anc yea-s, or sîîmh shorter period as is
specifie.i in tient belii in the application for thc provisional
oardcr or un the special ace, frai» the'daîc of the passing of tilt
.ici confiriinir.a sarcla piovisinnai carder, or ai such sptci.i aict,.nd
iihin six monih- afier tht expiration oficry subscjuicnt period

ni sevra years. or such shorter lpcsic. a.s is specifltd in chat bc.
balu in lht application for tile provisional nrder or in the specciai

acu , by notice in w'-uî'njg irquire, sncb unucletes tr stdi, and
îbcrcîîpon siuh undlen.akers shah1 self ta :hem ilheir iîndertalzins.,
or so intacts of tht saine as is uvithin suchijurisdîiction, spore terins
of paying ste cibera valueoir rai lands, buildings, wvorLks, îateni.,is.
anui plant ai stîch uindcnakers suitabie ta andl osed! by thcm (or
tilt purposes nfi tht,. unetk' vithin sucb jurisulictian, such
value tn bc in catse ni liîfference detcrotincd by arbîtration :
i'rovideil tiat the valite ofsurch lanods, buildinits,,vanks, unateniais

-%nit ph-nt shalh bc deenaitrd ta bc thcir fair m.arkex valaie at tht
t inte oi the purchase. (lue iar, being had tn the nature .und
then condition ofsiîch buiiilings, woarks, iii.-terialsand pl.ant,.tnd
in the stait of repair thereocf, and the suitabiiity ai tha: sanie ta
the purposes of tilt undciixaking, andl, svherc a part anly ao' the

tuntiert-uking is purcliaseri, ta aisy loss occasioneci b>' scveraInce.
but svithout any addition iii resp)ect of conipolsory puitlasa, or
of good %vill ai nE arry profit whith inays> or tsiglit have bee-n or h,
ruade froin the ondert.îkiig, or ni an>', simul:ur con.%iderations.

Tl'e Board of TIracte ina>' dc'terinine an' atdier <lOeslionb suhich
niay arise in relation te) sticl purcliase, andl Ma:y fix tilt dI;tciro,.s
whliclî suich puiicliase us t0 take effect, and frante and alter Ilicda'te
sel fixed, or sucliaotier date -as iuv bc agreed lapnn hetween the
penrtus, ail lands, buildings, vrorks, materials atil plant sa pur-
chiaseul as afonebaid siî.îl s'est ai tilt local aiidorîty sil h&ha
salade cte porchuabe, irecd frais any debis, niartgages, or sîiiilar
obligatioins af stacth underi.ukers or attaichîitg ta elle uitltinntaket,

.and the uloîvers oi sific uandesitakers ai relaution ta tilt suîîph of
eltctricity escaler tlits aci or buca î>rovisioni arder or spe, Au ICI
aes alores-tul %vîtlin suclIi aiea or par there<îi as .ufor.s.eii bitil
absnloteiy ceaise antd uiternuine, aînd shahl 'est in local .uu'bont)
aiîîrcsaid.

28. Whiere any inatter us b> ibis ac t, ar any ticeuse, auies, ci
special fiel <liecitti ta be iieterintied b> .îrbitration, sud uîîatter
shalh, except as othlerwise expressly puruided, bc deterui ..rd b1
ain engineer or otdeur fit person ta be iîuinnatccl as :trrbuuratotr b)
tise Board of *Uracie. on tit application oi cntier pairt>, -and the
expenses ai the arbitr.iîn shitil bu borne andl palet as the allai
tratoar directs.

An>' license or paroiisinnal order grantell uînder tubs art silail
be ulcentet ta bu a sîiecu. ,ct %viuilli the îuseaning ni the lluard.
of Trdc Arbitra.tit.:is, Etc., Act, 1 S74.

W'e also liaite an ma.ntiffe on1 dits taiiiuiittt oi spec i il i'a,ýsla
lion for coiîtrnilung uliung coiipuuieb. In the Caniniiut, .th
of NIassacîtiseits ahurie as .î Badi of(.s and E1ectit . :giît

Lonelussu)îen .ppui.nted b>' the <.,eîuernon tuiti Cui il '(lin
Board bas bete In exîstetice for tibteit tiînîre years. 'T'e art

est.iblisliuiug tht Bird sets fartit tlî.u sauul Board shiah lîi..tt the
generai supervsion ai atil corpiorations engaigeci ini the saie of
ciectu îc liglit .înd gas for liu;iing *iid fulel. i bave bren sîuippiied
waîth copies ai Ille L.ît thie .ina:.i.uu reports. Froîît iiese reports
it appears. ibît nearly e-veryîliing tonnem.îed %%-etue ligitilug tom
panties in Massachuisetts, ail relations betsvcmn tilt coipuaies,
thet custonters anîd tht amii.ncup.îi iarutae.'tis are deali wib by
tue Comnnission. Applications for reduiction un prime, mnnttuîaîn:

-as ta Ilte quahit>, givatg power ta incucase capital, issue bonds,
etc., are p:îssed lapon by ihlai Board. whiat birakes talc as5 vcq
rentankabie un tiealing %%elle tilt tff.,trb oi uiguiting coanîaiies is

t tinustial amaount ni communn scitte atis are givrai 'a cviitiî.inîes,
conîîarataans ,and custouners. T1hir decastonf ftunisii ver> inter-
esting rc;tdin?. l'lie fait and equit.îbie wvav thry> tal %viil lil
kunuis i f tations svould caime et) most af i s in ih nture ai à
surprise, Our r-\)trCtàcc5 are sa difl'crent. litre is a. qJuotIion0-
liustratung tlitir itetthods. In gis'irg iieba dcîsian ana pactationi

fruits uhe selecinens oi iNluubiry praying for a itdoction ai the
prime -andi iîpras ctent uns the quiairy ofitiectric streer liglitilr
coinissinners say . - I rcachung a decizian the Bloard foutuîi

ut ncebssrFy ta consa<lcr flot aid' elle sîreet Iig'ts, but tlte coin
pany's încontc frai its entîre iigliting business «and the ssay it
svhîci its affairs are ianaged. Those ssiio invcst tuicir mionts'
un oarder to render a public 5ervice ei tises chiaracier are rn:':ird
toi a reasonahie relenrs <roi aier business ssbtn properiy con
dîîctcd, but are ot cntitlcd for tht saki: ai sucit rturf t in npobe
capons' coaoîîniti>'z additional barderas on accaunt of c:irciess
or incoct:p:ttnt utîaetet" In titis case tue sciectiiien liait
ofltred $2,ao for tht sert. ice, !lie canîpuýny askcd el o,.îu the
Bonard dccided tient $z,375 %vas -a fais prc.

Evcry fighting çonîpaity in elle si:utt is reqîîired arniîaiiv to
ineke- a retun tai tht B-îard in a forern prcscribcd by salai Ilncît
ofniter financeat stateraent ior a ite year, giving fuit partiçuhaisas
ta capital, incomer, expenses, divîdenis, paid, etc. It may. inter-
est y>ole, gentlemcn, Ia lnosv atai conîpanlits doing :i paineiy
ectrc. business un 'Massachusetts tut table ai dis'idends pa d

iurnîslts tue iahloiavng unftrmation . Report for iS95 guves 59
siieli coniP:unîciù-, 35 ai ihese pzud noa div:teds, 2 paid less thaïs
c lier cent., 2z paii 5 -and raoier. In iS96 tbcrc %vert rcttims
front 63 cnOI1irîs, 33 ni these parti o divudenis, 6 less allis n'
per cent., and =5 pair! 5 p>er cent. and over. In 3S97 Repor 6:
"aoipanits are givrcn , 3 pauad o dividenuls, 9 Icss irai 5 per
cent., andi 22 paid 51lier cent. and aven If this is the condition
ai chectrac ligliting ins'estnients un *a secalîlay, thiud-ly popui.ired
anti prosperotis marn factu ring statne uike Ma-ssabhusetts, i fcci
certain, coultil reliabie statistics bc abîaintd irom tht Ca-na-di:an
companues, an even ivorst sliing svould hle mrade.

1 bave endeatvortil as bniefly as possible Ia Lay bcfore you
sanipies ni Icgbi;u:ban providcd fe<r tic >,'au'rning and rcgul.kting

of capital inves-ti in cotoapanies sismilas ta thost %v'îth svbadî
Most ai tis are conntctd. Tht question ihat prescrnts itseifin
MY Mind as : Have X'e nos a niglit 0o dlaim thc attention af cic

iegisiatuiren f Ontario tl mention Onîaniobrcauset as tt- sitono
centre oi tht prescnit agitation), -andi present ta îbeni a reqtiesi
in pass Irgishation ta icct elle siuratian. Ntunicip.iis hiuug
inviteti citizens ta iovcst thecir ci.pital, pensonns sebo have taken
tht nsl, should bc iurnislîed uis a reasonablt and <air anlonuit
ai protection. As the iasv ai psent stands oapposition svoiks
cao bc startei b>' corporations. aod enterpnising citîzens tasedi

it -support a coact cninpesing svith allenmand having tue ss'bole
'a'a.blet rsotes ai the t aelîîacrs bchbnd thttro. Ontesvnuuld
tutink titt sounti cconnomy anti comuon frais-ness shouid dictait
a chtange in the present mode ai regnlatingis stch investnienis.
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The consoli(I-tion ai elle 1ritisli anal Massachuusetts lats, wouid,
l lank, asuces salir conditions. I ledl certain that a nîajoriîy ai

the roniptanieS waouid lie onl' loci weil pieased tci transfer andi
taite 75 lier cent. ci Ilic moncr Invcsted in thcitr pl;nt, SIIOUIl it
be decideti tuai municipalities desiring the contrai munst first
I)urcllISt: existing plants.

3Iy r.isoi> for thioking tlle Ontarin governmcnnt ougt t a lo
f~o.ytapotal aur request is, tuat dte have already acted tapon

andi recdiizîirc ie cPrinciPie ai ira1nsferring existin;, Plants tn
luîînit apalities wluerc they wish ta assume and mansage senta-

intnoonlstic franchise. In the G as lind Water Cornpany's %ct
,viiere pnîvci- as given ta cilies, tnwns anti villages ta take
possession ai and pay for such plants, ai preseost tbis power is

pem~'eon the part ai local autiiorîties. Il accurs ta lot,
hnwveves, if corplorationls teare campelleti ta putrchise existing

oiuantS lactate goiflg mic business elle encvemnent wouîcj lose t
gndt deal tif the spice anti zest at now lias for agitatars.

GentieillCO. tiais s ara important question, and i trust ihis iîîeîing
%%itc ielle beîginning ol a.n organlzation inciuding every ligliting

apnyin Canada that mvil persevere tamil legisi.iîaon is
iCclreti ta preveot the matking af no value elle capital investeti
an grnd fath in the lighting business. Let tas aratise faon> aur
leularrgy antd nat lose sîglit ai the fact thagt our "ci-y existence
dientis entirely tîpon the exerttan ai each and every individual

intcresîtd.
Ilefore passing fi-r tule stibiect permait me tai say il is wiîh

pîcasuse 1 cao lestîfy that the leading inantifaciturers af ap.
paramuis in Canada canns be charged with %%hat 1 have nnticed
compialci ai in tlle Uniîed' States. There at is statcd tht
inantifacturcrs ai eiectrac lighiîtg machanery, findîtîg the.filit
for disîîos-ng af tt îe-r ptraducts getting limîteti, -ire naw giving
their attentioni anti for elle sake ai nîakang sales, persuading
munti p-dities ta ga ia the business. We do flot expeci
mantufartuirers will refuse ta sdIl ta nîuntcapaities îvhen they

ivesh ta paiîrelase ; flint wouid be tinareasan.îbie. Bfut that they
take a sand for tlle besti nterest of the business anti do nt ]endi
thenîstlues ta helping in conflscataog the property ai those wiio
haut ste caitrageta coivest an cectc lagliting enterprises. is very
mucl ta bce coinmended.

1 cannat close amy remaîks %%ithaut a feeling reference Ica the
untianely draili ai aur respecteti line 2nd %*tce.i'resîdient, INr. E.
Carl Ilreiihtiupt. 1 agin sure 1 exprcts the opinion ai al wliio
had the picasure ai knowing tient that lie was a young
mans ai great proinise en bas ailopteti profession, anti a tgeni.il
andti îsty frienti. Bis5 death is a dectdeti loss ta aur Associa-
lion.

hn conclusion 1 cans safely affirmi we ail agi-et that those nf
our nîcanbers wha have taken the trouble aend lime ia prepare
papers for aur niteettng are dleservetily entitieti ta aur sincere
thanits. In no svay can we better show aur apprectatian ai their
efforts titan by'alindaug piînctuaily i the i:our af rnetung, thiat
tiîey nîay liavt the inspiration af atir prestnce. lu as theurs by
right ai cour-,esy and 1 iced sure each nîcoîber itill cancur an
this anti tullil bis individual responsibility andi duîy by potnctuai
and regular atuendance.

1 desare ea express niy îhanks for tlle disîingti;sbed hionoir vote
conferrcd tapone me in electing me ta presitie aver yaur delibera-
taons at iluis nasceting. 1 crave -oser indulgence for any short-
comîngs an tîiy paîl.

At te close of bis address Ille prcsident wzis grceted
illa :îpplatuse.

Mie President :Dots the Asociation wisli to take
aîîv action ait Ibis stage wvilh regard toi the recammen-
daiion conta'tned in nîy address.

Mr-. J. J. WVright: .I wauld suggest that, as wve ex-
peci a rntch larger attendance to-morrow, the matter of

;îppointing a comrntittec ta take up tbis recommenda-
tion bc allowcd to stand tintil then, anti in the men-
tinie flic mrembers ivill have an opportunity to think, it
over.

Mr. C. B3. Hutnt : Mr. Presitient, îvbile h agrice wvith
.Nr. %Wriglîî. do you not think it better Ici have a coin-
nmilice appointed nowv, soa that a report can be matie toi
this convention.

Mir. J. J. WVright: It is not necessary ta makc a re-
part ta fiais convention.

Mr-. Hîunt: I 1 tink the coninittec ought to report
back toa this convention, as we only mect once a year.
Witl voter pernmission 1i would like to nanie a commitic
ta take up this niatter, consisting of the follosving

,gentlemen : 'Messrs. WVi. Williams, S. No-%on, B3. F.
Reesor, J. J. iVriglit, J. 1-amont, Il. Comstoclk ant the
niover; andti iat titis conîmittec report hack Ici the con-
vetion to-n>lorroW.

Mr-. J. J. WVright: I second the motion.
Tite president put the motion, and en a vote bcing

ta)ten, declaicti it carrieti.

&Mr. C. Il. Mortimner, rCavtesacread the
mîinutes or the last animaal nmeet ig, ' iiou motion

'vcrc adopted as read.
'ieh secrcîary, then rezid lus report aîs scea~te

tirer for the past ycar, -ls foIlove's

liat. I'RRsIir.NT AND ESL?.E

Ie t a %iieve Ille:îsîar ta Ille. al, i :nî1 ;ture il %vçilo ISO Iiet >ouit,
abt elle report wlîicli 1 ain ai(,%%- calIItd ane et) lresenat a.% aile tif a
vcrv cncotaragiîîg characier.

AI; rî'galdl our auîîisî~,ltr iibeci added duiriaîg
hIe ycar .2 -active iieitc ani twtî asc.tA. .101 otia 44.

Di)îng elle saie perîad 9 active andtIr,.ssiiL ieailerIl
tt.adered illear resigatîîa; 6 tttt! eniîeîbers ivre reniaveti
front elle roîll owaaig ta Iîavaag cliauget thlîir tractc~ :n

elle ofaosîilî aiclartîiag tlîeir wiîer.-IahOias ', 33 :active
tniliter.-uand 4 asa aai f i er lavilig re'eî-ived- (fige anotice.
wtrc strtick off elle, roil for iîon-paîîîc.,lt i dtlte. *rite total

nîtau)ber tOr tnmles reîaîoveid froni theî attaii.stli Ii dlîaing
1h lie er fur ehcll s,~ mntaioint'd, %vs6q. lit addition dva:th
lias, renoîedtl a of aur iiietît.rs,. ttît ate Mr. L. Cari Ierctaauîîî.
%vl(%o at-ttpitd elle I>asilioià of :nd \'te.'cîteaî îd NIr.
A. IV. Coîîgdon. Tiacr la%,. wu deet,;i> depore. Our ancuiiber-

Nliîii al tI l; date coiprits a 54; :active, aîacaîiitîr antd 9 t%%ti-
cI.ates -- a total Of 8£i4 act ive IUîîcir% :andit) ;a Saltitts a t t
af £73.

- £ tgard% elle large iîîiiiber oi petr-ails :tructk taffilie~ roil for
non.npaviîeît aifcts, I laeg Ia qilate as foltsfront illy 1.1.% repoaart

ITtîee :irt. an Ille roil a large niîîiber ai per-san% vlîa, wîlhiti
iinvilig rce.igaieti llaear ntnlber.%Ieali an) elle A~sotn, i;kin avet CC.&Nt.e

to t air ae atie anîtere'.t tii ills tff.tir,, and liac iiktwie fitl et,
pay aheair itctber.%Iiià Fées. I t zlaiîd lie, iiaîterstuod t liai vii a
îî.±rsaiî jogis% tige Asa'aaalie îiireb> lietonît, :a inwaîîbtr, nlot
for aile ycar aiiv, lit liitl stieli finaie as lit, foriialiv reigls lais

îîîîilîi-sua.td tchat otiil lhi% foraai:il rcsa>gi:îtitn il receivti Iiv tellte
stertatr> andti !ilucti by elle~ Exeeaiiiv,' Çnnîîîiier. lit, conîtinuîe,

t0 be liabiia for payineilt of tlle aiciaal feil. Il ks iprliapsii (te ta
laei< ai a defiitie tsttderttîdiaig ai iis point dIanst heactua statîti
ing ai Ille Associatiaon, %villa regard to il,'i. fichI~l, eaîtrij is
ai tlle pîrescrit situe %onîcewhat %Incertauin. *rite alit, liaS argiVMI*
wicai teiaile, «actionl siould li t altiu t lun liai i end ta ale lîrc.%ealt
andt future tinccrtaiiîty %vitla regard It Iis iia-tter.*

Tite Excuîiive Caiîniiîtc several tiiaiîtlis ago dt-titlet at fier-
Nans iii arrenta% for fets, w!ao laad laètii earritd iarwartl on elle roll
froar yttar ta vear. sliotîltl e iatificti abiat Ilîcir il.IlielI, -. atill lie
.,truck offon tlle 151 af A;îril if tlzeir dlite, ivere noaI jirititisiv
jaid. Thîis dccisii svas carried inio cIfect. As a restatlitiotiluit
tiiere is ail apparrent decline ini aur iîîeiîibersiajî a% caaaijaredt %ieîl

lasî yetr, il lias iliî1raved ini qîialîty, toit as ail a ilîtaii hi-er
nais%.factary footing lisait evtr bcfarv.

The, riia:îaces are in -tri euaiiy gratifyiiîg conditionî. Tite e
ceilitl for ste vcar %sow tîî increasc ai $;44S.o3 alhove thiase tif tige~
pr,'vious yeal., viite Ille incrc;ist ai lit 1sbtirstiîtit w.1% ai>

Sî f.6,Iaviiga net gain ai S:S:.î7.
.%Ieeiîgs oi elie Exectîtive Cotiiîîîiîtt were field i a Jiilv z4111,

1896, Feu). -- 1h andu Aprii atlî, a S97.
Ai site l'ari oftîlacsc îichiiigs lier accoaaîits iii cosiiivlis %villa

elie la%( conventionl ierc plscd andt arciertt ta lit pnatl, Iîwoztssa-
eiale nieciter wert, eietcd and tlle rt..igaaatioai% tif %ix iiiciîîiicrs%
atcpted.

At elle meectinîg ini Felîtaarv a resaiîîioî ai cidoleie îvilIt e
ianiily ai elic Lac Mr. L. Cari Breiltîatipt %vas juasseti aulin, Ile.
reaary inlructcd ta drait tnad prescaît tillesiîc Thet Sccrctarv
was inIsîrucîcti ta natify mesibers i arrearsi for fées for a langer
;,criod lhiîaîi two yc.trs tltai ll te %ait tif iiciriîdltdîs'
%vas. paid priar 10 elle l of.April îiciraiais -. voail lut tr.se% frarî
aise snîeniberslîiP rail. Miec Sccrcîary 'val faîrilier insirucicti ta
,cend atrcoaos for fet,' ta îienFr., ar arreawIrs tlicte rrcit t'car,
andi givc notice alînt draft would lic madie if iliar naîlils %vc alot
paiti mithin ta days. 'Mr. Higmati, of Ottawîa, wal ecedt a
încmbcr of the Excetîtive Caaînittcc. -îid 'Mr. Cha, 1 liant %vaI;
clected :nd %-iec-i>rc.%idcnt et# r'ili elte vacaincy eaîîsedc( by tlle dcai
or %,Ir. ltrciiii.aîîpt. Tisc datel %verte fuxctl for Start rcscilt eonvcn-
lion anti camniiîtecs ippoinied ta nîntk etlle necc.sary arrange.

mtent%. Threc -active nlcmlbers werc eccee, seerl ccallîta
1iaç,.d andi ordced t a bc paMt.

Aiî star April meeting rive I>crsan% werc ciecteil ta acaitu, 'aieni-
lîershlp; tie ,tun i sî7i svas ordcred ta b l îacedt ta tilt, ca-edu

or tlle Ilanqxcî CoaIiînitet
Foliowinig i% a detatirl Mtateraient of elle r 'cilit% ndt expeaîii.

Cash in barkil ue l, s896. Sa.:; --
Ças.ii an biandi Jînc ist, %F96 .. i c
3497 active micnIbcrit fes ah1 S3.O0 ic) ao
i active niembee-, fec ai $-.o .......... .. ont

:9 asac e renbers fca al $2.oa. 3s oa
CasLaI for exehange on clîcaîe . .1

:scopies ai report ai Sixils Convention said.
Cas-h from leocal eltcîirie.1l canmpanies% iawartl. un-.

terainmtcent cxcpcnsc ...................... iO On
Rctind front Sîiîictl Camiitce..........2 on
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o~ist..f 0 &Uimitii al TJorê,în............. .... - $352 47
liy e:u"Im C. V. W;uî d', acco~mut, Lo.rsi' Park . . . $mn 1o) o

-C. V. W'aad 1OW:d ll<irI .ki i'r.ttut% 10 00'
Sir. G re.'ottc couti .26s

. J ill tlll%. IIII............... .... 100

loatt tir TI radet. retî 1 4 0<
C:tri'taker. Boal, di of 'Trade,..... .... 3 0<

S. 1md v',. :ucouti 8 3j0

Alexaiàd.r & UtI'. '<'n 50

-Ele. ir;caI Ne,-. acstItiI............79 2

cet. .~o nu,.t.ig:~1t 40 0<
R . ilthiai :um. 'i1 for aulg -88

Chae.'darges.............. ... . . .... 2

$352 417
,ts ahi 8 et I, 75 <80

* 'k. fL i e< . )' lit tmlg . . 3 0<8

IExcm:utige iil s':I. ea milovq- 7 9i
Ca..Iî ,mi h;,I< 8a ; '8 8 7 .410 i7

Ci in imittd Nm 1 3 Si,857 i

Thei report %vt: adtopted .1% read, on1 motion oflNlr. J
Carroll, ..econded hyf NIr. E. E..Ci1r>.

OFWO s I CO.1MMIllTT1SE

INr. J. *J. lVrigl, on bliaIf of tlie ColnnitteC 011
Legisiatioti, repoite as folotvsý: It lias itot becît founid
gtcces.Iarv during t past vcar 10 colîvelne the coin-
iice ; there %vas 120 legislation that affecled th2e

intîercsts oi the nieIibcrs gcncrahly, and an>' littie
tuatters W12jicli camne up li the Flouse of a: local character
wcere attunded to by tiiose personally iiiterested. There
is :lso asiothier conititittec for wvhïcli 1 imainîe 1 arn
responsible iii a iway, atnd that is the coniituittee il)
literview the gocvertnient oit the question ofi meters.
Nothîîng bas heen dlonce in that connection, especially
after the discussion we hîad oit thiat question it the hast
conventiont. WVe found that Ille officials of the 2gaventi-
ilitlnt Nwere disposcd 10 niecl us in cvery reasonable w:ty
and treated lis very tairlv, and thîcre uvas tit uret

ncsttindter the curctslitances to hanve anl interview
%%~l tit le gou crsnient. But 1 iiltink belli ii the question
of aeis:lors and also in regard ta the questionti f
govertnent inspection of nielers, il would be uvell Ia

ci:ercise considerable carc in sclectisig a comîmittec, for
tuie conttins, >ear Ihîds fair taIo it important vear iii
liotît branches.

lite Pre.Nidetît : lrite laie MIr. Ilreithtaupt %vas, chair-
rnits of UIl Coninitice o82 Statistics, and I was itexi an
Ille lîst t fusi, but 1 have îlot as yet been able te get

posio t tîte papers front NIr. Breithaupt's execui-
lors. 1hba% e applied for ihieni, but iltey have unot carne

ta iaitd.
Mr. J. J. Wrightt : D)o voit ihink, MIr. President,

tîtob-se 1 .);Ii lic a' ailabie ; 1 underst;tnd that MIr.
iBreith.uupt Jeu oîced consîderable tinie ta that coinnîîltee
l)efore lis% Ue.tlî. and il those p -%ers cain be ma;de
avail:ible, the> %uil be quitc a hîeîp ta iny ncuu commntt-
tee dit tiiay bc appointed ?

The 'rcsidelt. Thîc papers are in e.\istence, bc'cause
1 haU quite a large nuttîer of teni during aur cani-
paign Ilt Guelph. 1 sent îliern baci, to NIr. Breithauipt,
andu 1 ihink I Nill bc able ta gel tbrn.

The Presidetît I vili nnme NIr. .k l". Rccsor, 'Mr.
C. B.. I httît, sttd NIr. A. B. Smnith as a cornsittee ta
nante tc standing comimiltecs.

'NIr C7. B Hunt -I do flot knon% %vhctlhcr ilhere are
niiy11 Of flic nicnîibcrs %vite know of the new order that
ht; hecti isucd in Cauincil in recard to the inspection ai
mccrs:r .î il aýne of very great imtportance ta maios of
nsý, and I think iltere oniht Io be sornie dikcîtsston 0o2 il,
chiter tab-day or to-niorrow. The malter is sirnply this,
thiat t cha.rge for the inspction of nieters nov is muade
per lanip instcad of pet antpere. To those of us tvho
bave a îa6-voit service or a i io-volt service the raling
for inaspectioti i.. ver> inuch increased. 1 nilg'ht g-ive

you ant exaniple :rTakc, for instance, «si 10tilp
iletcr that we tised I0 Pa)- 75 cents for, flic rating i,
naw $ 8.25 ; n1 ai 15 aînperc nieter il is incrcascdi front

$ 1.2t $1.75 , on1 a 25 aniperc nieter il is iItcretsed
froli $1-75 t0 $22. ; on a 5o anmpere nieter il *is in~.
crceîsed front q2.75 to S3 .50; On aL 100 alupere Iclter il
i'; încre-lled frOrn $3. 50 tO Si. 5o, and on a i 50 aier
mleter hl i increased front $4.25 10 $7.5o. If Yot, hap.
pets to have thirc %vire nieters it will bc pretty te.irîy
douhled on Ihat again. 1 think, îiîerelorc, it ks nece.
sary to have sot'le discussion on il before ive adjourn the
contimtttonl.

Mr. J. J. %Vriglit :I wotild ntove thea wc mtal:e a
prc5î.eît to the govertnnent of the Whole Of our plant.
(Lauglitr).

"NIr. Hlunt -'I'hey wviIl have it soon.
'lhle Prcsidcnt :You had better bristg lte niatter ut,

to-,norrow. As there is notlting eIsc at prTesent uinder
the becad of general business, ivc %vil eaul on Mr. John
iNutrphiy, of Ottawa, ta read fils paper entitlcd «Iliater
Dri"en 11P.I;îns."

INIr. Murphy then rc:îd fis papcr, %vlîich appears os,
page 12:3.

TVhe President : 1 miglit say tîtat ive have wat er pilwer
sortie seasons of the year ; Most scasons %vu ha% C not.
The miosi satisfactory regulation 1 find is a quick--acting,
engine on the saie shaît wvith tlic îatcr %wbeel. Thajýt
has been my experience iii rcgulating wlien running
wvithi water poiwcr. The governiors fta ive got did not
seern ta -.ci quick enotigl, and tite Il~t -een 1 î i
satisfactorv. sO ive put file engine on the sarne shaft and
governced witlî it.

Nir. li-. 0. Fisk :Mr. President. ive regulate about
the saine way as Yeu do, -tltliou-,,h we have onc wvater
pover generatar witb an autornatic regLlIator, ivbich
%vorks very welh ; it rnay lose ici or 15 volts, perhitps,
with a vcry sudden change of load ; it îîevcr exceeds
that. lit aur incandescent Iighiting wve regulate il bv
hiand, and just iincrease the power as t tond carnes on,
and take il off accordingly. It wvorks very wel.

Mr. B3. F. Reesor : 1 have liad no experience %vhth re-
gard ta driviîîg electric plant wvilli a wtaer tvheel-we
drive ours wvith an engine, but 1 have had considerable
expericnce in water tvhecls, aînd 1 can quite understand
whbcre a water wheel is t.i\d ta almost is utmost
capacity hl wauld vary very rnutcl. But the same thing
liolds égood with an enigine or water wbccel, and rnutch
more so %vih a wvaler wvheel ; it will pull il down vcry
rnutch in puitting an a considerable tend. A good plan
ita have any arnotunt of poiver ta sp-are. The ilirm~-

ing an of an ordinarv loaU wiIl nat affect a wvater wbcel
so mnucb hy litvingt a governor, but wvhere the whicel is
iaxed ta arnost ils capacity 1 cars sec the dificulty that
na governor wiIl help ver>' much ta overcome the pull
dawn for clcîric incandescent lightinir.

Mr. Fisk . Ili regard ta gaveritors for street railwny
worl: I suppose that is about tlie hardest kind oltwork
we have to dcat with. We fotand down in Peterboro'
that il -.vas impossible tai get a wlicel that wvould stand
governing for any ktngth of lime ; the pinions and
everytbing wvear right Out with the constant rocking
backtvards and forwa.rdb. We -inmply hand ta abandon
it, and 1 believe for that reason that the apparatus that
provides a constant load for i genserator wotuld perhîaps
bc thc best in the end. We liaU a couple oF whcels re-
volving an balIs, and the ball% actually cut righît int
tlîc iran, so that tue îbiing came right clown and <"round
nway there, and wvould noti work. We had no end of
trouble titi ive look aur -avernor off, and 1 have since
thougbt thnt perhaps the best way i% ta keep a constant
load on t ma~chine if it is passiblec. 1 believe there is
ait apparatuis workingz up hiere it the Niagara Falls
power house nov tlat kecps a constant loaU on the gen-
erator il] the time ; whcn flic loa is not an the rond il
is on lte resislanc..

'Mr. S. Noxon : 1 do net Lknow whether 1 am pire-
sumpiiiots in offering ta say a wvard, seeing 1 amn noi,
intcresîed in a watcr powvcr plant, but 1 have had
considerable experience in the use of watcr power. 1
lived for a trne in Wa,.lkcrttin, and we b-i %u large water
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powcvr tllere whlicli wc crnployed ta drive two or thr-e
tmilîs. 1 took considerable intcrcst iii the iatter ol Ille

reguhî.Ittili of wvater wvhecls, anid carne ta the conclu-
sioni front tlle expcranicnts made there iliat il was iim-
poss.ible ta regulate a water wlieel runingiii at a slow
speeci. tinder a comparatively lowv head. Thle feed of

Fthc %vater being so sluggisli iii its action, it was iri-
possible ta get any close regulation by any govcruar ;
the gavernor nîiglit work quickly but the whecel would
ilot. It %asn't any trouble to get a governor ta operate
thc g-fte, but the trouble was Io get Itle wheel ta
respond quickly enouigl. 1 have seen govertiors ap-
plied to water wlîeels under a very higli hiead wvhiclî
regulnted ver>' closely, but îlîat is the only condition
usider %%,hici i believe the goverîlor cars he applied to a
wvater whleel to give anlything like a close regulation.
it cati le donc there because tic wvheel ruins altogethcr
with tic inipact of the vnter, and as soion ;is the %vater
is sit off a little the whcel rcsponds. 1 think tîtat is
about the oilly condition tder whicli a regtîlator wvill
wvork tipon a wvater wlieel wvith any degree of satisfac-
tion.

MNr. A. B. Smith mioved, scconidcd by Mr. A. M.
%ickens, that a hcartv vote of tianks be tendered Itr.
Murphy for his interestîng paper. Carried.

Thîc President : 1 will now catI on Mr. WVickens ta
rea'.l his p.tper cntitled 'Ille Stearn End of an Elcectric
Plant " (sec page 12,3). It nîay corne in vcry profitably
aCfter liaving itest liad the wvater end.

Mr. WVickns thcn read blis palier.
Mr. J. Milîîe: There appears ta be a littie niistake iii

Uhc second paragraph. If yoîî look at the paper it says:
-Ouir sîcani tilgine is only a lient etigine, and is suib-

ject to nîany lasses, in fact, in %aie of the old engines
ivith large cylinders and slow piston specds, the wvater
consumirption %vas as highi as 6o Ibs. per hotîr per lh.p.,
wlîilc to-day, with aur highier boler presures and faster
pistoin spceds with carly ctit-offls, ive reduce that ta tuo
-ind oîîe-h;îli pouinds wvater per li.p. per liour."

.Nr. Wickcns:- That is intended to liave beeni i 2s-
potinds.

MNr. Milne :It says a littde furtier down :'-This
vcry hlighi pressure at that tinte tva osily expandcd
eiglit-fold, and even under sticli circtinstanýces gave a
b.p. for tîbout two potinas of wvater per Itour." 1 pre-
sumle thlat should be 12" acgain.

Mr. \Vickens : Yes.
.Mr. J. J. WVright : There muitst bc sortie discrcpancy

herc, becatise you are comiparing a miodern expansive
plant with the experirnents ai MNr. Perkins, %%hich wvere
rna.niicstly not up t0 date.

Mr. fVickens : With regard to the enigite at Sihley
CoIleg-e, theîe hav'e been a great mianv reports sent out
abouit il ; they xvere using -steani at '0 b.pesr
il was an experiniental engine bilîi t0 sc wliiat they
coula do. Thiey tîndoubtedly ]lave been gctting a h.p.
with îa lbs. of wvater. '%Vhait the evaporation of Ille
boiler %va. 1 don't knowv exactlv ; thev simpîv gave Ille
rcsuilt o! the u'se of the steaîîî ini Uic engine; if the evap-
oration was 10 Ibs. ai wvater lier lb. oi coal, thcy wvere
gettinga hi.p. for one posind of coal per hour. There is
rio qulestion, îley have got an cxceptionally and reniark-
abi> clicip running enigine. The point is wvhcre ta stop
pistting in cyl"ndcrs Io save money. A short time ;îga
a triple expansion engine wvas built in such a wvy thaI
thc interniediate cylinder could be discarded ; this .vas
al Nhcelack, engine, and iîpon experinients, they fouind
they had just asý much economy without the intcrmediate
cylintier as they bad with it-thlat tbc friction and loss
in connccîion wvith that intermcediLî cvlinder. under
certain conditions ai land, countcrb-.lanccd tlîe efficicîîcy
of st. There were certain lads under which the engine
tvas ruin in wvhich thc cylinder wvas ail riglit.

3lIr. 'Nilnc : Tilere aPpears t0 bc n littie cxagtger.ttion
kbout the middle of page 6 of the paper, wïhere' Mr.
Wickens makes tic quotation fromn the pnper read bc-
fore tie British 1 nstitute af Civil 1Eýngineers, as iollovs :
"MThi.sa-n expendilure of 5, Io and 15% of tlie furrnce
lient ta super-heat gave a net gain of 12, 2S and 70%
rcspectivelv of the wvork donc for thc licnt supplicd." 1
wotild t.ake that ta îîîcaiî tlî;uî li su perhicating thc steani

tii Io tlî:t tenîperatture yoi 90t 70,- iîore wVork onti of
the enigine.

4Nr. %Vickeîîs :No ; tliere is siniplv ain i,îcrease (if
seventy iter cent. iii the thermal eflicieticv ; it is tiot So
sîtucl the work dfonle a the lginle.

INIr. Milite: 1 lti icliite to thiîîk tlîat stiperlîeating is
îiot whlat it is cracked up ta be, becauise iii the tests miade
by stiperliieatiîîg thicre is %'er litile gaiti fii cconlinfli
shîowî. lii fact, whiere aui elngiile is properly desiguicd vols
cati scarcely tieasuire the aniatt gaiied b> steaiîljacizet-
ing. A steaili jacket ks a gcod tlîing on1 what we iluiglît
cal! a1 poorly-designed vrngilne, but the assimila (if gain
that cati be gaI ont ofais eîgitie wvitl the cylimicers
jacketed does îlot exceed livte per cent. ati the very out-
side. l'Isis is a big sat'ing iii sottie places wvliere itev
have large ullits, but iii snîialler uiis thli saving wtolil
be a mniu quîaitity. Soiîîctiiiîîs wve tliink because an
entiste is steiln jacketed anid so on, 11111irte are gohîg
ta fret extreliiely Iligli resuilts iii econoniv, lînit i thîiîk if
îlîe tests are praperly coiiducted anîd ecrytlîiîîg
measuircd properly Iliat tiiere will bc verv~ h îtle S'aviiig.
Iii designing etigines tliere is aile hlinig tîat lias ta be
takien int coiîsideratiaîi, anid Iliat is ta iiîake the
différenîce of teilperature bettveen tîte iitiial pressure
aîîd the final prcssure :i.- simili a-, possile ,0 a', to
prevent condenisation ; Ille greater the différenice the
greater tlîe condensation, anîd steani jacketing iii a case
af iliat kind niay help a little, but itlîere yoti have triple
expansion 1 do îlot sec Iliat steain jacketing is of any
use wlîatevcr. Of course, in îaking iii the gain of
steami jacketîing you have got ta take int coiîsideration
thie aîioiit of steani spent iii stcani jacketiîîg.

Mr. WVickenls :I tlîisk wthat. NIr. Mlie s:îvs osily
bears ouI titis v'ery idea in niy paper. 1 thiiîk lie~ is
riglit as faîr as lie goes ivit>î regard ta steailt jacketed
cylinders. We aIl understand thiat the alliîîitv that lient
lias for iran is very great, anîd ane ofthc -,trois '; reasons
wve are running a hîigli speed eniie ta-day is becaus-*e
te ends ai the cylinder do tiot get tiîlie to cool, anîd tlle

incaîiling steani lias nat gaI to lîcat a lot of iroais before
il does aîîy w~ork. Take a slow specd enlgitie, anîd
wLheti vou open a1 steai valve at aile enid of the
cylinder thte flrst work thaI the isîconîiiîg -steaîî does i,.
t0 re-lîcat the nietal up t0 tue lient il wvas Mihen
tlie steani wvas adnitccl it hIe prev'ions siroke,
aîid tItis is the fi rs t expense o11 tlle stemni.

thi lîg must have beeti recogîîiizccl by ciîgineers.,
sînce tlîe conîrn~encenlenî, becatise UtI l oltrnhla

been ta stop il. Now, tvitlî regard ta 'aîper-licating
steanli, wvlien yoit gel the stearn stnper-lie:itedl anîd get
enough lient iii the steam so tîtat whlers voit release it, il.
lias jast sa litile tat lte irait fias îicarlv the aienet
as the incoming steam, yot vill get over the verv ls
tlîat thcy tried ta save by steanijackcting thcese cylinder-z,
provided you cans carry tlie lient throîîgl ta the end ai thie
strake. As I said in tce paper, saine tltirty years; ago
ilîost important experinments tvere carried on iii the
United Stateq Navy on the use ai super-lîented -steaili;
tiîey discarded il because thîey cauld îlot kecp tlîe s;uper-
heaters tigltt anîd couîla ntl lubricatc. Ta-day tliey
have got rid ai aIl tlîat trouble ; they can bati kcp
the stiper-lîcater tigliî and Itibric.tte the part% af
the enigine inside wvitli the lîcat ais liigh as 6ia or ()70
degrees. The particular thiiîgs tli:t -,tapped tltenî iii
the cari>' imes have been 'overconie; aînd it ienist

nie ta be a flatter ai eNperinieîitinzg before ive cati
c\pect ver>' muchi reduction ii the ss ai coal b>' nicaiis-
ai super-lieating tlie steaîîî.

Mr. Miltie: Tiere are slaw-specd eniginles rîtiiîgii.
ta-day without a suiper-lîcaiter shawiîîg better re,;stt
than many ai the fisî.runninig cngines, sa il tppe;tr-; ifa
nie tiierc is a discrepancy sanne way or cîtier.

Mr. Wriglît : I dan't tlîink yois save anytlîinîg ii Ilte
losb af licnt by the rapidity ai tîte actioni (;i uIl eliîiiîc
No malter howv fast the sîeam is adnîiltcd, e\saîided
and exlîaîsted ironit île cylinder itwtill ni.tkcnoediftereîcce;
if the vibrations are very rapid il. doesn't give tite for
the iron to take up thc lient. 0f course, tliere will lie
a gencral average. it is juSI c\nctl)y as thoutgli yaui
have a Mtenin gauge an a cylinder whlere the pressure ký
fluctuiating-yuis canr.at po;ýsiblv gel a il. l'le gauge
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caillan go fiast eniougli, but if )Oau take and tthake that
off >'aU gel tlîc gencral ai% erage of tliat tient no mialter
lîow fast the eniginle i.- runiniitg, or whîetlier tlîe eigilue
ks rtanning ver>. slow]) or very rapidly.

Mr. 13. F. Reesoir :A little further doun iii tik paper
1 sec Mr. %Vickcnsi. says, lua reference ta keepiîig boiter.%
cleami, that sonie require caustic soda, etc. Nearly ail
the hoiler conipounid meni thaI couic aroutnd say iii tîte
preparaiomîs the>- have got Ilîcre ks tia caustic soda ta
keep tlie boiter dlean. Tîien lit- says, 'l Ail organic
lndiîîer needs aluant or fes;sie." I would like tn k,îow
liow Mr. ý\Vicliets i(iiniiii-terq the Il plîysic." (Lauigli-
ter.)

Mir NVickcns :That is a misprint ; it slîoild bc
"ferrie acd"If you Put -. caxipaulid lito a boiter

you are simiply givisng il pliysic.
,Nir. Fisk :What ks thte abjection, if atny, ta tising

c ili;tic "oda.
Mir. WVickens I would state, as far as iîiy knowledgc

(if uiîig cauistic çvda for bolIers goes, that tlte trouble
ks, il miakes tlie steani so sharp that it cuts tie valve
facel;, and moire eqpeciatlly it %vill injure brass valve
s;eat-s. AX certain portion af il goes off iii tlîe steatm.

'à1r. Fisk :I)oes it go off iii dry steani?
Mr. Wickens : OIt, yes.
M r. J. J. WVriglit :rliere is a simple iVa> of gctting

over tue difficulty, tlîat, is, ta give tîte boiter a dose of
caustic salda and close il up, when it s al runninig, and
[leui bloiv thaI oui. Tlîat is tie îva> Ive use causîic
s;oda in aur bolIers. %Ve let it stand tiiere in tlîe boiter
witliout tsiug UIl st eami nt aIl, and tiien wasî ouI tlîe
boiter aid go aliend.

.NIr. C. 13. Illant : iIau mucli caustic soda per horse
power îvould voit put lu, NIr. Wright?

NI.WrigIit : Ve never figuire il tliat iva>' at ail.
Tlhe eniginieer siniply says, tlîis boller is almiglîty dirty,
-and he %vould puat in perlîatps test paunds af caustic soda.
%Ve find tlîe sauie difficultv that Mr. WVickens speaks af
if ive put iii a sinail quantiîy of caustic soda. It ks. I
tliink, the quickcest scale renliover Iliat there is. 'Ne
paît in caîîstic soda iii tue boller, and ive found eventu-
allv the brass %eats of tue valves %vould show deterioara-
tion anîd a cutting ai tic faces, and we laid it down at
once ta UIl catistic soda -aiîd stapped usiiig it, except in
the %vav b have stated.

Mo. B. F. 1R'eesr : 1s tliere aîî gcîentlean liere %%lho
is uiuuî petraleutra ?

Mir. W~ickenls :I-Iaving %petit a feiw years lu boiter
;ins.Pection. it is a1 matter thaiî 1 have land santie oppor-
tuuiity of kiîoîiuig Sornetîîiug about. Tlierc are places
,.lierc it ks perfectly safe ta tise crude ail, anîd wîicre
crude ail ivill stop ai scale forming lu tue boiter. There
aire allier places wliere il ivill do ta use kerosene laid
wiiiee it ivill wark perfecîl% well; but auyv of tlese Ihings

acdîgeraus ta be îised generally, beca use îîiey ivilI not
work wviti sanie of tîle chcuiicals or nattîral praperîles%
that are li Ille ivater. A% soon as the ail depo-s-its, ycou
get tue baittaîîîi y our boiter inta trouble. I ]lave secu
miauî instanices ilere mnii have used çonl ail or crîîde
ail :and tlîouglit tliey Iiad fouind soincthing Iliat ivas
goinir ta keep Oient out ai trouble. but by the tinie îlîey
ivere using it rive or six ilio,îths they toutid tîîcy liad ta
puat new bottais iniitleir boilers. Pretty soon tue
biottoni of UIl baller gels iii sucli a slnae tliat it beizins
to icak ai thse joinîts and a new bottani lias ta bc- put ira.
Therc are -a fewv places %vhere il is periecUy sale, îvherc
il ivill tint farni and go ta tlîc boitni wiîh the iii-
grcdicnI-s liat are lua the wiaer ; b tîtat case Il is preîty
safe to use oil.

Mîr. J. J. \Vright I tliink tiiose renîarks apply nmore
particulairl> ta rde oil. lle iva> ta get over tliat is
sî;nipl i taiuse refined oiltea (if tisingr tue mrade
ail ; ai is; a vcry gond scale rernaver, pulting il lua

b~degrc%. Thcore is anc Porecautionlitat intst be
taken, and il is n verv imîportanît anc -when ici tcii.
gineer bas blowni off hi, boier and uîdertakcs ta put a
hanteri in tac hoîv cean il is, lic is hiable ta clinib
tue stairs pretty quickly. Tiîeec bave beenî a nniber anf
explosionîs front tlîat î'crv cause.

Mîr. WVickens: Tliere are %ornc i tic crocek wvaters
tli.at il cati lie iased in, but ivhien WCe couic ta îasiiig Lake

Onîtario or large tributar> n aters, wve tusuall> haie
trouble %villa oil in an>' shape.

Mr. C. 13. I ltnt,- ffliat h, your idea «as in the cau,
of tie crystallizatioîî of the ironi plates wlîere %Oll1etjmLý
oil and soniietiimes- caustic soda lias beeîî used e

Mtr. W~ickens i tlîink the cr-itallm,.ation is tiNu;tIîv
caus:ed fromn o% erhieaîing. fI cal; bc traced ce% Inné
In oierhieaîtilg. AS I btate in 111% palier, as Nooll as YOU
heat 3 our iron top to Ôcx degrees and *over, > ou are be.
ginnling ta niake ilt îakc a crystallL'.ed Coril. I ait s;t.
isfied in lui own id %%,lien ),ou get a crysuallizeti huier
il lbas beet; overlîcaied.

NIr. WVright :Thîe crystallizatiouî ma, be dite î aller
causes, for iiîstance, the st ran on thîe boiter. 11h the
raising aild lowerilîg ot Ille sleaiw procssute I)t:rtlps
:îiany tlîousand tinies at day, a slîcet nma), bc ch.11nged
in shape, as well as by overhie.titig ; and also a.t.in in
the operation cafa large nmber of boilers togetlicr, )(in
ofien find tliere ks a strong and steady vibration ii Ille
boilers tlîetselves. 11) placiîîg 3 aur biand against iieni
you feel «a very strontr vibration that is set up) iii nIe
construction of tlîe hoiter, and is UIl cause, rio doubi, ut
crystaliz~atuoiî. But 1I souldt thilnk the maincasI
have always loaked ai il in tllt liiht %%as the inicrease
and dccrease in the stxain &t tlîe boilers, changing so
slowiv -as alot ta bc mieatsurable, perhaps, the shape of
the plates ina tle boiter.

Mr. IoV. Williams: WVe have triel v'ariouas carnpuundis
iii aur hailers, ;and we finU coal oit is thic hest ; il ks the
oilly thiaîg that will keep aur hoilers clean. We use
Lake Iluaron water.

NIr. G~. Shand: WCJ lise .1 qu-arl a iveek and pumlpit
in ; tour boiter i-, about 100 hl.p. We feed it in gradu.
aliy just before ive shut domn.

M r. Vule :Sa tlîat it* doesni't go off iii seani.
Mr. Shand : No. WVe blawv i off.
Mr. Il tant .De au haie ai'> foaingi« froni that :1
Mr. Slîand :NO.
INr. Reesor . WVlîere is 3 aur plant located ?
Mr. Shand :Sariai. %e (Io al get a perfectly clean

boiler uith the coal oli, but ve grel it dlean eniagl ta
suit. Vou cati take a scraper and %corape off the loose
scale.

Mr. C. B3. lutnt :V WC ad a little e\perieuce iii our
railway power tamise lua London. The water ive use is
taken out ofi the river, and jut abo% e us are t lie gnis
works aid ilso several city seivers, so we get -nice
clean %îîater." Ilowever, morte or less of tle scuri from
the %a%îorks, ira the shape of tar, etc., coules floivrng
dowu ii uith the m.îater, but thec %vas sortie trouble villh
it, as NIr. '%Vickcns stated; it farnicd a srnall amnoutt of
scale. 'Ne liad ta get ;a cold chisel and go right alang
-nid scaei f. It wsitas thick as a sheet of palier,
but it was -,tlicictit ta cause anc of tlie boiter.- ta houlge
down.

M r. 'Vickenis: i ha% e secai the -;-aill thing occur with
the uise of coal oit lu boliter.

Mr. Hulnt -It is a sort of drainage frorn the gas
wor<s.

Mr. WVickenb :I liad ilie saine thing accur lu Belle-
ville. They ta along splendidly for a feu- mloniths., but
then thley faiund a scale ont the bottoni.

Mr. B. F. Rcesor: What would Mr. Wickens recan-
menid for water liat cantaius carbouic :icid jgas and

.oxygcîî tat cause% the tubes ta pit very rapidly ?
Mir. NVickens: Any liant) of a pulp; take Uic Eutcalyp-

tuis leaf, which miakes a jelly, or any gond kind of gela-
tine that is lev nougli ta stav doîvu. If you break
onc of Uiase pits voit iili find therc is -a little black, Wei,
shrniy centre toai, «and if voit t est il voit wvili find il is
acid. There is ait question ii rniv inid but that any oi
tliose particutar jelly-forniing- plants ivili answcr tie pur.
.Dose. Irish macss will do if it is properly cooked down,
but the most eitcient I have heard afis thei reducing et
tlîc Eu.Icalyptuis leaf iuto, a jelly.

Mr. Reesor : Do yoti think the Balîîî of Gilcad gum
would do a% well as uIc Euicalyptus ?

Nir. WVickens : 1 dont know; ; it iiighit. I nleyer s;1w
it tricd.

Mr. Noxon : 1 aîî cotnuiected îvitli ia institution that
lias tare largc bolers. WVe are iising wîater fron the
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r ver Tlîailes ; the w.ater is very strongly imipregnated
wii finie, and ive have diliulty' îvth lune %cale. WCe
tried nil kinds of things, andi the olv plant we could

adov as to uIse C.austic socia. WVc %ould put in a
qîîvititv of the soda and lient it up to tlle boiling point

,Ilujetc the boilcr stand two days, and then hcat it up
uigaîni %vith sufficient pressure to blow it off. it tilat
wa;t. %e could kzeep our boilers very clean and without

:uvdetrinient to the valves or brasswork o! tic cnginc.
,\Ir. WVickens : 1y using it that way youi must use

consid-rable. You have got to nînkle it strong enotigh
to take the scale righit down.

mr. Noxon :You rcquire ant extra boiIfr always.
Mr. Hlunt I have grcat pîcasure in mnoving a vote of

î1hs to Mr. WVickens for hbs intecting palier. ht k
certainiY one wvhich every electric lighit manager or
dealer is interested in. 1 know 1 arn myseif.

Mr. %Vright :I second that.
Thle Presidenit put the motion, ithich %vas unanilirnois>

carried.
T'he convention then adjourned, to nieet lit nine

o'clock on the followviug day.
ln the evcning a visit was made to B3uffldo, Nlîere an

inspection wvas made of sorte of the interesting electrical
features of that city.

SECOND DAY.
The President called the convention to order at q.oo

o'clock.
Ategrani wvas read front Mr. O. Higmian, from

Vanîcouver. rcgretting bis inability to be present, and
send ing greetings to the Association, and wishing it
,ontinued prosperity, stating that lie wvould still takie ant
i,îtercst and help forward the work of the Association.

A telegrarn vwas also read front INMr. L. B3. MNclFa.rlanle,
regrettiii his inability ta be present.

NIr. B3. F. Reesor, on behiaif of tie special committee
appointed to namie the standing commnittees, reported
as tollows:

Canîittee on Statistics :Messrs. A. B. Smiitih, A.
M. Wickens, and O. Iiigman.

Cormittee on Meter Inspection : Messrs. J. J.
WVrigýlît. B3erkeley Powell, and Jamles Mimne.

Conituittee on Legiliatian :Messrs. John Yule, B. F.
Reesor, J. J. Wright, Johin Farley, WV. Hi. Corstock,
C. B. liunt, S. J. Parker, and F. I'epler.

On motion of Mr. 13. F. Reesor, seconded by A. B.
Smnith, the report of the special conînîiittee wvas adopted.

The President -The ilext tbing wvill li the report of
the %pecial committee on the recommendation contaisied
in UIl president's address.

Mr. W. Hi. Comstock: As cliairnian )if the coiiiiiittee
appointed by titis Association, 1 beg ta report that it
was conlsidered absolutelv necessary that the Commrittee
on L.egislation appointed by titis Association for the
ensuingr year be a1sked to take this matter up, wvitli
power to act in raising rnoney for init purpose. 1 will
put iii the resoltition of UIl cornmittee of ycsterday.

'Mr. F. C. Armnstrong rnovcd, seconded by Mr. B3. F.
Reesor, that the report be adopted by the Association.
Carried.

.Nr. J. A. Kanîmerer read bis paper entitled IlDay
Loads for Central Stations, and Hlow ta Increase thern,"
<See Page i 24).

Mr. J. J. Wright -It seerns ta nie that titis involves
ai question that wvas touched uipon by MNr. Murphy in
bis paper ycsterday. As 1 understand it, the idea in-
volved iii titis papcr is the running of arc, incandescent
lighting;ind powver from the sanie dynamio. MIr. 'Murphy
did not scem to reconîniend that, and lie is a gentleman
iwho bas hand -,Orne experience, and 1 arn going to bring
this malter up sirnply ta give the friends of alternating
current apparatus, and especially ta give the %vriter of
the palier, an opportunity to stili forther substantiate
bi-, claini. 1 remienîber 'w'ben 1 was a fintie felowv,
and that wvas sontie limie ago, seeing a conjuror
who poured out three différent kinds of %vine out
ai anc bottle; 1 thouiglt it wvas a vcry wvondcrfui thing
ait that tirne, but since then 1 found out il wvas a fake
bottle--it wasn't cxactly genuine. 1 arn vcry far front
saving that in titis case the dýynnamo that will produce

ail tiiese tbings and do it as successfully as the flo
poured out his three different %%imes front the one bottie,
is anlything of that nature. I t seemis to Ie tbat those
\% ho ha\ e hiad experienice iii running inc.andescent luglit.
ing front the sanie generator as the nioti\ e power cir-
cuits ha' e expericnced al con-siderable amouint of dilli-
cuit), heretofore. If there ks an> thing iii the electrical
field that iN going to give us ant opportunity of doing
tlîih jusi as Sinîootll) and I sickl% as the gentilmanl I
speak, oh poured out bis Nwine, îve ouglit to kîîow it, as
central station meni.

Mr. WV. 1-1. Browne M Nr. Wrighît bas put forwvard a
probleni tlîat requires soniîe consideration. 1 tîîouglit
lie \vas going to talk iii a II riglit " nianner ; I thiglit
lie %vas goirîg to speak front experience. Ab 1 under-
stand it, lie lias t,.a- %eparate setksii Toronto, onc
serving powver, for %vliicli lie requires a separate set of
dynamios and a separate set of stations, and anotlier
plant for lus ligliting ; andI I tlîouglit lie knecw somie-
thing about tlîe fact tlîat tlîat tvas not a fake dynamo
out of wvlich yoti could get four or five différenît kinds
of Il wine,- but as a matter of tact tduat yous could run
ain incandescent lanîp, an arc lanîp antI a niotor front
tlîe sanie dynamno andI the sanie tvire -; but, as lie semis
to bie uncertain about it, and seenis to have forgotten
souie of the thîngs tlîat have beeni toltI linî, 1 will tell
hiini sonîetbing. I presune il is tolerabl% %vell kilowl tduat
we have reconst rtcted ou r iica,îidescenî station anisdare no\
aperating five dynanmos instead of thirty. We have a
direct current power service iii Montreal ; we have ail
arc lanîp service and an arc lanip station. 'Ne also
have wtvi tve cai aur incandesent station. INe
have diminisiýd our arc lailp commercial ciscuit front
350 or 400 private commercial arc liglît custonier.s ta
abnut 125. MVe have a direct current powver service
tvhicb ive have ruot dinîinished in any way, but tve are
serving customers every day tvitli alternating
current powver service, andI our commercial airc service
lias been dinminisbed by the replacenment of alternating
arc lamps, s0 that tve have front the sanie dynamo, tlîe
samie boiler, the sanie engine, and tlîe samie building, a
service of incandescent lighît, arc lamps and power. That
brings up the question tliat 1 tliink Mr. Katinmerers-.
paper directly refers to-the question of a day Ioad aund
bowv ta gel it. 'Ne are serving powver uponi a ileter
price systemt; tve are asking our custoniers to pay ta.
for the current tliey actually tise, and not undertakzing
ta serve a flat rate. 'Ne have a flat rate price, how-
ever, in the nature of a fixed or minimum charge, by
wvlich wve expect to be repaid tlîe aniaunt of money %ve
have invested, and %%ve makie our prices for say io hi. p.
a certain fuxed stini, snîall, but enoigh ta caver our
investment, and ivc are getting, an that flc, nearly as,
intucl power service as tve cani take care of, and not ait
very low prices either. WVe are doing titis in anticipa-
tion of a tvater powver service, and tie expectatiouî of
having- lovv prices on that account. But «tt tlie prescrit
timne tve are keeping up the oId motor prices as a basis,
a,îd %vc find thie custoiners perfectly tvilling to give it.
We are scrving powver front tlîe sanie %vire as thie iticanl-
descent lights, and wve find no difficulty ; sa tlîat the
conjure of this fake boutle lias disappeared.

Mr. J. J. WVright I 1 hope the gentlenmen presetît, NIr.
Brovne in particular, did tiot understand ne as saying
titis tlîing could not bc done. I arn perfectly wvcllaîvare
youi can produce arc ligbts, incandescent lights anid
miotive powver front the sanie service. But tlie question
in the case of our friend wvitiî tîle boutle is that, altlhotighi
lie did it, tvas it a practical operation ? 1 know yoti cati
do ail tlus; M r. I3rowne is doing it iii Montreal. It cati bie
donc. But cati it be donc Ils a practical aîîd satisfactory
operation? Mr.. Murphy savs hoe does not thîink so. Froni
tvhat experienlce 1 have had myself, 1 question whletlicr it
is tltogetiier fensible, and 1 çimply hrauglt Ille question
up, not bccausc 1 knowv it cannot be donc, but 1 tvaît sonie
of thiese gentlemen liere wvho aire doing tiis tlîiîg ta
give some of tlicir experience as to liotv stuccessful il ks
%vlciiit is donc. F-or instance, you ha.ve a lo;d, withî these
différent services on the aole dynamno; stîpposiîîgyous have
ai number ai incandescent liglîts, and at certain tinies dutr-
ing tRie day there are nat very inany of tlese lights on;
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l;orne of the motors take a sudden drauight of currcnt
and it interferes wvitli the steadiness of the incandescent
lighting. ln Toronto we have our services on entirely
différent îvircs, and i wvould dcarly love to gct thlen ail
on the saine nmachines. Being on separate circuits, 1
have flot met witlî the difficulties tlîat 1 have heard other
gentlemen spcak of iii this inatter, and that ks tlîe
renson whiy 1 wvould like to liens- something froni tliose
w~ho have tried this, as to its practicability, that is, the
.qteady ruînning of incandescent lighiting at the same time
fliat you are nîaking constant draughits on the saine
dynamno for motor power.

M1r. Murphy :With your permission, Mr. President,
I wii rend the paragraph (romi m) paper to wvhich Mr.
WVright refers : lAithougli one of the chief induce-
ments îvhich nianufacturers lîold out to inte-nding oper-
ators of clectrical plants is, that the multiphiase sstem
liermits both light and power to be obtained from tlîe
same generator, yet 1 hoid it is a mistake to attenîpt to
supply power from a ligliting circuit except ia small
units. Incandescent light and power shotild, I feel cer-
tain, neyer be run from the saine wvater îvheel." It is
the trouble experienced in the regulation of the speed
of the machiniery, flot of the dynamo itself, to, whichi
1 refer. 1 tlîink that is plain fromi the paragraph.

MIr. Fisk :We are tiot ruinaing power and lighting
(rom the same machine to an> great extent, but a few
small motors do flot seem to make any difference.

MIr. Mimne .i do not think Ilere can beany doubt on
the stibjrfct whatever regarding the supply ot light and
power from the saine circuit; it is unsatisiactory, espec.
ially whiere v'ou have a large aniount of power to supply.
Take it in *Toronto, where ive have such a lot of metors
and one thing and aniother requiringn heavy powers, and
it is impossible, no matter îvhiat thc machine is like, tri
have perfect regulation. Take, for instance, the Edison
tlîree-wire system, where an clectric elcvator is turned
on taking two or three hundred amperes to start îvith.
1 defy any system to have a perfectly steady lighit
îvhen wvc have a Ioad of that kind, and it wvill be
aIl the worse, 1 ans certain, wlhen the load is less. The
variation during a maximum load is very small, but
îvhere you have a vcry small fond the variation is con-
.%iderable ; even in turning on a six to tivelve li.p.
motor youi are sure to notice a îvink in the light, wvhether
that is caused by trouble in the geniewator or engine.
Suppose it is iii the engine, thens thc trouble is just
going to happen as readily with the multiphase as %vithi
a continuous ;v.%tem ; if the trouble is in the water
wheel, it is going to mike itself manifest in* the ligit.
1 do not think it is very féasible to run the whole thing
(rom the one machine, even thoughi you had a separate
circuit for the lights and a separate circuit for the powver.
As long as they are ail driven (romi the one machine
you are going to have the sanie result, because, if it is
in thc regulation, of the engine, it is going to affect the
lights. In Toronto, ive are going to considerable
expcnçe in taking off ail these hecavy powers (rom
our light circuit, and putting thieni on what ive cal i
power circuit ; ait the saine timie we have been running
on the thrc %vire system for several ycars îvithl a day
load probabiy of about 1,5oo or z,6oo amperes power
load, yet it cannot be said to be extremely satisf.ictory.
Thcre are times %vhen the liglit is tinstcady hecause of
the suddens increase and diminution -of the loads, no
matter how perfect the regulation is at the station and
the engine running so that vou could flot sec a variation
ini the spced with a tachometer. Vet ive ail knoîv that
bv a suddens increase in tic ioad there mutst bc a varia-
tion in pressurc ; so, as far as 1 arn concernied, I do flot
sec that the thing is very fecasihie, no matter %vhat the
svsteim i-,.

MNr. W. H. Broivne .MNr. 'Mile fias nmade a dlaim, 1
think, resulting (rom the fact that lie has not had direct
personal contact %viîl Uic use of powver on a multiphase
current circuit with incandescent liglîts. 1le says, froni
his experience. that the change of londs of six, eight,
ten or tîvclve h.p. make a blini, iii tic lighit. I presuime
that ninny of you here ha:ve liad theatre circuits on your
incandescent lighting sýystcm ; at least thcy have in

Toronto, nnywa.y, wvliere tlîey miay have fouiror l%.e
litundred liglîts in the border liglîts and the drop
curtain iights turned on and off quickly. Four or flu.e
liundred liglits represent a considerable percentage ol
Uie foad on tliat particular circuit, and tl1e Cuttîng on
and off of those ligiets affect ail tic otiier lighlts on the
circuit. 1 presumle tliat is youir ex\perience ; it lias been
necessary in niy experience in Nev York ctav t1
make a tlîeatre circuit and have notlîing eIsc« on,
so that the lights for the tîîeatreS Wvould bc onl)y
affectiîig one another. N'ou have precisely the saine
conditions iii a niotor pouver load, but )-ou ccrtainly can
regulate for it ; if your direct current nmachine does flot
regulate for it, %lotir multiphase machine lias its OWn
regulation. 'WVcare turning on and Off 40 and îo incan.
descent lî.p. wvitliout affecting our incaindescenit ligliting
at ail, because b> regulation of the machine the variation
in the lise is controlled. Get etiough copper in youir line
and vou cati cut on and Off 40 Or 50 11.p1, %Vhetther il be
niotor poîîer or incanîdescent, and the otlier people
ill flot know an>)tling about it. The experience 1 had

in theatre circuits taught me that lesson-it is cabv
to take care of it, and your niotor hoad is no difTeren't
(rom your incandescent lighiting load. Wc lîaci so
mari> theatres ii Nàewv York cit> tliat it paid us to miakie
a thecatre circuit. In Montreai ive have five tlîeatres,
and eacli one of thes%. is on% a separate circuit.

NIr. J. J. WVrighit :It appears uiot to be so rnucha
question of regulation of the machinery itself.1 I hauc
ziot the sliglitest doubt that a good generator could be
got thiat %vould regulate wvithin a very smal percentage,
but the difficuity appears to arise froni the drop of
potenciai or loss of pressure locally.

Mr. F. C. Arnmstrong :lis considering tlîis matter in
connection witii the heading of MNr. Kammcrer's paper,
thîcre ks another point of vicw tlîat lias flot been touched
upon, and îvhich seems to nie is realhy more material to
the sniailer central stations wvho are not at present
operating a day load, and the sliglit difficuities in the
operation, and that ks tîxe commercial side of it. The
main difliculty experienced, I tiîink, in wvorking uip a
pover business iii connection wvith the smaller station.%
is the difficuity of the lîigh price of motors, initier
presenit circumstances at any rate. There is no doubt
that tic alternating motor in the smailer sizes which
Nvould be used Up to 20 hi.p., with the cost of transform.-
ers added, is two, thîrce or four times the cost of
direct currezit motors îvhich cars be put in, and wvhich do
tic îvork ; and I tlîink tlîat difflculty has been fouid to
be a very considerable one. There are in Ontario at
present i i or 2o plants using cither two phase, nmono-
cyclic or threc phase apparatus. In connection wvith
these 1 cans only caîl to mind at thc presenit nmoment
four or five motors which are in actual operation ; sorte
of these plants have been runining for a year and a haif
and twvo ycars. One 1 have in mind has been runîiing
just about two years, and therc has been only one
motor iii operatiori since the start. If thc price of
niotors liad been brouglit doîvo to about what von can
buy a direct current niotor at, the people wvould îlot
long buy tue direct current motor at the price it is.
\ou can get zarou.nd that by adding to your inveswuent
thc capitalization nccessary to supply the motors, but
I think, considering cverything, that is v'cry doubtful
commercial policy. In connection witlh the opcrating
side of the matter, there arc one or two points tlîat 1
wvould likec to touch uipon. The difficulty îvhich 'Mr.
l3rowne spokie of in connection wvith bis theatre circuits,
realized (rom a change in load, wvould, I think, bcecx-
pericnced even more scvcrely by smaiîer stations.
because 1 agree îvitb Messrs. Milne and 'Murphy that
the difficulty is mainly a difficulty in tic prime niovcr,
cspcciaily in the operation of smail units. It would
seem to me, taking the average smai plant, that the
stoppisng or starting of a to or 15 li.p. motor wvouId
have a considerable effect on a 75 Or ioo h.p. engine,
and tîierefore a disastrous cffect on the regulation of thc
ligitig. Tire is another point, and that is, the differ-
ence bctween a direct curreuît and alternating miotor,
duc to the fact tlîat with the alternating motor we have
to contend wvitli tic idie os wvattless currents. 1 am nfot
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,Iarc of iî altcruliting systeni iii wlîich Iliat difliculty
is enîirclv reinîovcd.

,%r. 1-* il'epler: %Vould llîosc dilliculties lie applicable
to runuîuig liii clectrie railway during the daîy.

,NMr. F. C. Armîstrong :lus connection with ligliting
.\r. ilepler -. Ves.
,%r. I'riitrotig :The>' ccrîanily %vould be. \Vc hmave

hll Sulxe C;Periellce iii coincîion w~itli a certain plant
in ltse nliatter ol operaîing a day liglitiîig circuit and a
raiilway in cotinection wvitl onie anotiier, and ive ficid
tima«t %viie wve cans mauntain a day circuit, il k practically
impossitble to do soi from the sanie engine, altlîougl tIme
enlglue ký of the licavier sizie, about zoo Ih. p., irons
whîlichl %we are ruulning the ligliiîg uiacliinery. %We
hitve trîed bath.

Mr \V 11. I3rowne . Mr. Armistronîg liais respotîded to
.%r. Plepler abotit the railroad, auJ ut refreslies Isly re-
Iunenibrance abouit a statenient lie made iii tle course of
hîi% renmarizv Iiaut the difficulty appears 10 be in tlîe primie
îniover, bv wvlicl 1 infer Ilînt tie prime niover i% insufi-
dcin for ils wvork, because if you have a primîe mirer
01n %hiich von have a unit of so large a ratio, so large a
percenrag 0 that the going on and off %vill affect yoîîr
prime iioiver, be il a boiter or water wvleel, evidenl>'
vol, have îîot got your conditions apportionced riglill>.
.%r. Pcepler's question, as 1 understaîîd it, %vas, what do
%,ou di) îvith aî rallroad business ? As a imtter of fact 1
ilink ive «ail kuîowv Ilat Ille prime move'rs-boilers,
euîgiiîes and geîîerators-are adapted for railwvay service
%o tha.t tlîe wvhole load mn>' go off and yet ils regîîlatîouî
ki effccteil perfectl>', the elîgiuie is govcrned aud tlie
dynanio is rutining at its niornmal speed. It scCiens 10
îî;e it is entirely the question of ltme adaptation of units
ro thc wvork Ilie> have 10 do. Mlen wve talk about
tlîeatre circuits being 100 large, il is meaut that the),
are tlîe largest proportion of the circuit or dynamio to
whîch îley are attaclîed. lu regard t0 small stations,
th(- grcat difficuit>' 1 fiud witli tlîcm k taît the prim-e
niov er time whleel, the boiter, Ille etigiie- -is not large
euiougli for tlie %vork the), have to do. 'rhc>y have added
on aud added on, and put ou nmore lights, aud the coul-
seqtueîice is îlîey have gol loo uiucli business for tlîat
particular machine, aud if the> put on a miotor or
Iighting service wlîich wvill couie on aud corne off,
thev lhave more thîn tliey cars take care of. They have
ual regulated thîcir machines tlie same as iliey do the
railway generator. Mr. Armstrong wvill tell you that lie
%vould furnîsh a geucrator for railroad purposes Iliat
ivotild tiakc tle load, no niatter wbat il was, and regtî-
late il. Tlic othier malter is simply a question of adap-
tation, in getting your unit the riglit size.

Mr. Armstrong: To tiîy mind NMr. Broussie liais
brotight out the difficulty even more clearly. It is per-
fectly correct mhaît for Ille conditions of railwvay service
%v can offer gencralors ivhich will give a regtîlatioîi
îaupted to tuai, service, aîîd also thiat under îlîat con-

dition of operation the variation of a stcam cugine, even
wviîl such violent fluctuationis of Ioad as liaving tlie
iwhole hoad ilirowvn off instantaueolusly, wlvI not affect
the service. Tliere is this difference in a railivay ser-
vice, iliat il lias a variathion Of 10, 15 and 2o per cent.
or nmore in hune potential, and thiL- voltage of a railwvay
circuit will run from 550 to i00 volts, anud tlîe hune
voltage wvill vary even more. But Mr. 13rowune will
admitî it is, quite out of the question Io have au>' sucil
variation in a lighîing circuit, aud îlîat was the poinît 1
%vas cîideavoriuig bo bring out in ni> reply 10 Mr. Pcphcr's
question. The variation in tlie prime inover, wilichi is
due to the change of speed priniaril>', 1 presune, is 100
great to keep the dynamo potential steady eîiough to
permit 0f a satisfactory lightiug service. Comiug to
the other side of Mr. Browue's remarks, whlite Ilîcre is
no Joumbt wvigbî in wvlat lie says, Iliat tlie cause of this
dillicuity whlich will be found in tlie operation of sniall
plants by Uic pulîing on or off of a motor is due to the
disproportion betwceei tue sîze, say Of a1 20 Or 30,C I. P.
niotor aud a 75 or soc, h. p. geucrator, stili 1 do îlot
thiuk lie would propose as a reuîcdy you slould ail put
in 30o or 4oo h. p. 1 tliink really thiat brings us back
to the point brought out by Mr. WVrigIiî's bouîle ; it is
quite possible to carry tlîrce or four or a dozen difféet

kinds of 'vine iii a patient bottie, but h mn>' îl ot bc the
besi to kceep %water.

Mr. NNVicliens, . i t sceills ti nIe tha.î the Imechlical
cenglncer is the mis vIlo lias got to get over the trouble
after ltl. I t ias situniered itself donîn Io this% il tkN
aci ually the prime niolier that is niakin g the trouble.
Once ot the dîlhecultjcs is iliat we~ haie go~t a1 good osais)
points to reach i a conv~ention of tlîk kiîîd. 'lli kind
of povvcr that Mr. \Vriglit and Mr. Ilrowne have i vicwi
niost of tise limie i suit the kind of poner tlîat inost of
the other ilnîhcrs are thiinking about. N'ou take a
snîsall plant, and Mien vois corne to make a load you are
going toi milke sonic reguil.tioni li ith regard to lie liglit.
1 do nl think it makes niicl differ-2nce %Vhaî systeml
) ou tise. %Vllere the' dîfficulty cognes iii the imost is, for
inistance, take a binait elcitric rilro.td %where the> are
rusnning t%%o, îlirce or fouir cars, and oftcn limies the
loaJ i,% ail off on tlîat kiîîd of a plant. Noîv, if tlîcy
%'.ere lighting a tev Iighits here and there, there is no
engine tinder tile sun th.tt would regulate close enough
to Iii.ke those liglîts wcriceatble at ail ; tîmat is, if ani
engine i. big cnoughi to niake sulilicieut powver to puill
four cars up a Juiil %% itl ia lozid, and loses ail of Iliat load
e\cepting, perliaps, so amipere on a few lighîts, timere is
11o engine built that y, jîl regulate tlîat satisfacîorily.
No sintter how %vieil )our engine regulates you cannot
make 3 our machine regulate tic engine tliat is driving
ih. That is wlîere the discussion lias got to uiotv. 1
tlîiîk iii Isy own experience, by putting in copper
ciiotgli, and engisie enougli, anîd so forth, the iatîter
cati bc brouglit dowu so that the regulation ks ver>'
close. Take the station.- iii the smnallcr towus that haîve
on!>' a few liglits in wvitlî their poîver tonds, and tiiose
liglîts wvill be in cellars anîd places wvhere it does not
uîake nîuclî différenîce wlîeîler llîey -re good or not,
and if the liglîts did vary a littie wviîl a stationi of that
kind, tiiere v.ould not bc inuch fault found wviîl it ; but
in the larger places, iu Toronto and Hamilton for i-
stance, wvhere there are a great mnîy liglîts used iii
stores and otlier places al day, tuit is the place wliere
the main difficulty is. Tlîe difficîîlty is to get a. liglît
tla ks satisfactor>' if il is runiig iii coîîuîectioîî witlî a
power service, and apparcuitli> ve have got to regtîlate
tue engirie better 10 get tlîe lighit hetter.

Mr. J. J. Wrightî ;I tlîink the discussion liais drifted
off froni ils proper lines altogether. 1 consider dhat iii
a discussion of this; kiud Uic engine lias got nothiuîg to
do with il. lus speakingof îlîis day load, and iii purting
in miachinues to do everytliing, wlîcîler that cati be suc-
cessfully doue is tlie point ; nieyer iiîîid tlîe regulation
of the englue.

MNr. B. F. Reesor :I sc aîîother trouîble looming Up.
1 catîto sec %visy, iti a large city like Toronto or i'loin-
treal, where the day loads of power and liglit wvould be
prett>' %viel rnixed up, it would not pay thelli 10 put in a
separale circuit. But wvlat conceruis nie mxore, auJ also a
good rnany olliers, principaly iii the smaller places, as a
dificulty that would corne inlise way, is tlîat tise day>
load would be principal>' power ; not ver>' man>' places,
probably very fewv iii proportion, vould be light ; and il%
the ouîlying districts wlîere the transforming units are
siîiall, wiat arc yoîî going 10 do witli tIe drop ? Thie
transfortiners that are used in iliese smaller places
have becîî iii use a nuniber of ycaîrs, and he>' feel ilie>'
cannot afford 10 îlîrow tliese away aud gel nothing for
thecin, and thus iucur a great loss ; wvlireas iu a
large place he>' can afford 10 do that. And, as 1 said,
iu the larger cilles the proportion wvill lie a little miore
cqualized. In lise snîaller towns tise liglîtiîg wvould be
very limîite(], probably for tue daiv ouIly for butcher sliops
and places like thai.

Mr. I. 0. Fisk In speaking of regulation, 1 would
likc to asl, if any of the mieîibers have tried increasing
tic fly vheeI capacit>'. l putting ou a sr.iall extra load
ive fouîid if there was a vcry heavy fly wlîeel il would
carry tliat tiutil thse engine could recover. 1 was jusi
%vondcring if wnyone liad an>' experieîicc aloîig Iliat fine.

Mr. J. A. K.amerer. Mdr. Reesor ii lus rcmnrks
spcaks of tlîe transformier fosses aud tiîcir regulation.
1 distinctly mention iii luis paper that this is being
brouglît about by tlîc re-conistruct ion auJ rc-arrangcmenî
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of the separate stations, anîd is flic first essential step ta
the %v'ork. if \'ou put trasisforniers iii ttiat cost you
iîîo,îey to kecp alive at niglît, tlecy ccrtaitily are îlot a
glood tliiîg ta have. Tlîat is whvtiI favor reconlstruc-
tion.

NIr. Farley : 1 a-.li ot v'er), familialr %vitli tliese ques-
tions, but I agree w~ith the proposition tduit lias been
laid down liere dit thîcre must be economy iii generat-
ing electric;ty for ail tliese services over the saine lies
and front the saisie dynamlo. It would seeni as if we
liad uiot yet arrived at thiat state wh'lere electriciaîis aIl1
agrc tit it can be practicatly carricd out, but for a
siliall couîpany sucli as I represeuit it 1 i of'ery great
imîportance. %V'liere thiere are railt~ un', povc r, arc zt sd i ii-
candescent services it is like four stations, as it ks tlo%%
anid tiien ttiere are thie niuîiiicipatities to deal %vittî.
Ttiere ks the question of ttîe increase of files, w hidhi k
-lis objection ta ti lici patities, and whlîit 1 understanct
'votld be done away %vitlî if ail ttiese could bic donc over
tlîe saine listes w'itlîott additional potes. li St. Thiomas
we havec tlîree or four muiles of potes iii sanie inistances,
anid 1 arn îlot able to gattier wvtettîer tliis carn lie snccess-
futly %vorked ont or îlot. But, as tlîis ks ii first visit to
the convecntion, 1 ani ver>' pleased wvitl tlîe iintc.iigent
discussioni oui these questions, andl 1 betieve ttîat tliese
Association meetings %%.itl result iii a great deat of good,
flot so niuicl to ttîe harger cities as ta the sinatler places
%vtio have ta struggte to live. 1 betieve tliot as )-cars
roIl by and tliese meetings continue to take place, and
as the intelligence of electricians is brouglit into coîîtact
iii tîjis wvay, we wvill solve sonle of tlîese questions ttîat
have beeuî raised tîcre to-da>'. 1 do îîot agrc wvitli tlîc
idea thiat thie cnigiuc lias îlot sonicttuing ta do wvitti tlîc
question. 1 ttîiuk it lias a great deal ta do witthec
question ; and vet it does not settle ttîe question tlîat
flie dynamo, genierator, fines aund cvcrytlîing cise have
not ta do wvittî it. 1 stiall be glad ta attend the meeting
uîext vear and sc if tlîis question is solv'ed. 1 nmust
conigra;tulafle you, INr. P1resideuit, on >'otr office. 1 arn
gtad to find ttîat ),on have beeîi clectcd presideuit of ttîis
Association. 1 hope thiat yon wvill continue ta lie an
Ofhicer of tlîe Association.

MNr. F. C. Armstronig :Mr. Farley seeis to have
niisuîiderstood the position %% Ilicli 1 took, as one of thiose
%vlîo lias uiot looked siponl MNr. Kaînîuîîrer's solution as
the actual solution of the day.load probteni. 1 tlîink
flîcre is no person who wvili question the perfect feas-
abilitv aund desirability of operatiîîg especially a srnall
tiglitinig station and supptying ttîrce or four kinds of
service froni anc generator, anc circuit, and one set of
appliance.s aIl through. There are s0 rnany desirable
thîiîgs about sucti a circuit that it is îlot nlecessary ta en-
large upon thcmn at aIl. But. tlîe question sinîpty re-
salves itself ilîto one, tlîat iii commercial practice it is
îlot lotind ta bce. s0 far as niy experience goes, the easiest
ta work ont under ordinary circurnstances. As ta the
feasibilit% of doiîig if, an> onc of at Icast tialf a dozen
iiolkfactturers of electrical maciiîr> have uiposi ttîe
mîarket ulultipliase alternatiuig nîacliiner> fronti whtich
the> è.tri guaraîîcee a pcrfcctly satisfactory serice for
int.aîsidesccnit tighiting, for supplying niotar powver and
airc tigliting.

Mr. J. J. Wright . 1 don't tliik anyone %vill dispute
tlîe desirabilit: of îlîis 1 ttîink 1 reatize iliat almaost as
usucls or mare than anvbodv tiere. If tlîe wvtole of aur
outplut couldt be turncd out iront one planit it woutd Snake
ai difference iii aur iziconie. 1 %% ill give % ou ane instanlce;
it %%as causcd b> Our trouble %%itli tlîe late lire. I ace-
tuatly lind 2-,ooo lî.p. of engilles anîd 2,?o-ý s.p. of

d.nainos atl iii position to operate, and I could not run
ev-en a nie.t!clN dougli iiiker iî oile enîd of ttîe citN.

Mr. \V. h-i. B3rowie ; I have iîîflictcd m)>sclf seveial
tintes uponi the ieîîîbcrs- hîcre, but I think 1 'ilI aller
unc muggestion for cotNsider.ttion tliat îîîaý po.ssib> lîehp
us out. Iniai~e ta thîe gcntleni..n frons St. Tlionas,
ttîe cost of operatiîîg a cenîtral station probabl> re.st.
entitet% iii tte amîouit of malle>' iîîvested in the plant
aîîd the iîîtcrest ta be obtained for thiat inv'cstîiient as
thie furst iteni ; tic ncx\t itemi woutd bc thie tabor of
lia% iîg that planît iii rcadiîîess tu serve light or power
the ttîird itemn of expense 'vould be the actnal coal. ait

and iter material used in dclivering iglt anîd poer%r hav tw*o itUniU ail thle tinie fixcd-the interest upon
tlîc capital invested and the tabor neccssary to produce;
s0 it mnay be ascertained b>' any Oiie wVlO 1-is Plant
how muchl it wvill cost flint to be ready to serve liglu or

por te additional cost that lie wviIl hîave %"'ili
the atmounit or coal, oit andc %vaste that lie viIlt useu
every hour that. lie is operating his station. \Vhien ).Ou
corne to put a day toad on thcrc, you do îlot increase
the capital investcd if you use the sansie boilers, the
sanie enigines, tile saine dynamios and the saisie "ire.
'[rite capital invcsted remains the saill. Voit do flot
increase your lahor iteml, but yoti nia' increase vo.r
coal burning uinder your boiter to produce POWer.
Therefore it is easily calculable wtiat yotir day service
ks going to cost you and wvhat ),on cati get for it. %Xnd
the benefit of ttîat day service ks ttiat you reduce th,
proportion of youir capital investrnent and )our labor
accounit pro rata ttîrougli the lFours of service tixat you
get power for ; ttiat is wliy power -service or dav
service wvill pay ttie station no matter liowv large or howv
srnall it is, because you aire gettinig sorniething iii retuirn
for capital invested and for tic tabor that yau neces.
sarily enmptoy.

Trhe president . Nr. flrowvie, at wvlat Wvld )OU
place the da> toad for 7,000 liglit capacitY i a1 srnial
towvn ? Hiow mucli wvould it bce?

INr. W. H. l3rowne 0 f course, Mr. presideîît, tlîat
witl depend entirely upoil the site of the units tlîat )o1u
Use.

Tlic presidcit :Take a place of about i0,000 inî.
hiabi tants.

Mr. Wli. H-. Browilae :Taking old transforniersý ild
old nietliods it %v'ould nican a great deal, but -aking it
by wvlat wve do to-day -vhat %vc knowv %ve cati do
to-day -tîe transformer leakage for a 7,000 lighit '-L1nt
sliould flot be over Io ti.p., but witli the old proccss it
wvould bc i5o ti.p.

The 1Presideiit :If you have to run 3o or 4o lî. p. for
ttîe sake Of suppl> ing 25 lighits you wvoutd be ver> match
out of pocket.

Mr. Browilnc Yon shotuld flot cuttivate the idea tlîat
you wvafit to continue ta operate a plant iliat is using up
leakage load iii that fiashion ; you cannlot afford ta do
it. No matter liov smnall or lîow large your plant is,
y-ou catiiiot afford to go on using transformers u~liich
are using up that amounit of cnergy. It is bcing
proved cvery day iii small plants tlîat tlîey can afford tn
throwv thersm att away and get transformers tlîat aîiybody
wvill niake to-day for tlîcm. Att of us witl make thern a
good transformer tlîat wvill reduice the teakage so tlîat
thcy cans afford ta run att day long.

MIr. WV. Willianms :Tliere ks one tlîing tlîat -Mr.
Browvne nlegtected to nmention ; lie did flot mention ttie
cost of another enigincer. Voni could not expect a
niglît engineer to mun ail day.

MNr. Browne : 1 suppose Mr. Willianms means tlîat an
engiiîcer might cost hlim $2 a day. 1 presurne that ttîc
powver that )ou would get wvo;ld bring )ou iii con-
siderably more than $2 a day. As 1 understand ttîe
day load, it is siot % Our big power, it is flot 3 our railr-oad
power, it is one fi. p. liere, twvo there and five sonieviîerc
elsc.

Mr. Fare% : Supposing you had only tliat nunîber,
tliree or four ?

Mr. I3rowne . Mou couild not, pertîaps, altord to do
it. 1 liae in ni>, mmnd tlîe case of a comparatil)
smlalt towil %where the% have a unater %ulîcel plant, and
%vhen 1 spoke ta the iianzi-zer of thlat plant originall
about getting, ii power service, lie said "Weil, I
don't sec any- reason -wh% 1 siîoud ; 1 would have ta
hîae anotler mani on in the day time, and 1 don't
beliec 1 wiutd get anya> >" Thatw"as tbouttt%~o
>ears% ago. To-day that mi has got in snîali po%,.erb,
sione of theie targer tian i0 h.p., and he is getting S7i
a horse pou cr for it ont of a water wlieel plant. le
cans afford vcry casit> ta pa% for his two dollars a
engineer.

Mr. J. J. Wright :I wosuder if ttîat is in Paradise.
(Laughxer). There is one phase of thie subjcct ttiat lia!,
been overtooked, arnd ttîat is tlîc ovcrlapping of the
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foads titi railway and iliglit wvork. I t nia>' he aht riglîit
ta gel ;i nuîîîber ai liiotars, but iii gettiiig those niotars
.1lîrf rtiîîiig tlieni during tile day' for a certaini aiîiouit
aif profiit >oat iliay pairal>'ze aour mierlus ai overlappiig;
tfiaiî ni-i>' jiasi knack oui.ftle wh'lole (if your calcutaîtioîis.
YoîjI îNoll thieî hiave ta putt in a1 reserve pilanit for >'aur
pan.er insteiuai oftiiiziiig tlie sanie planit that lias bieeîî

,Nr. B. F. Reesor : 'vatd îiiave a lîarty vote if
tlîaiîik.s ta Mr- Kaiiierer for lus aible paper.

Mr. F. C. Arnistrong :I wauld second tliat moîtioni.
'flic Vresittenti put tile mîotionî, wlîicli on a vate being

taIket, ~as carried.
fIlle Vre.sidelît thîeî tciidered INIr. Raniliierer the
t ofîik '4Ui Assaociaîtiaîî for Ilus valtuabte paiper, vhîictî

1h.Iîl v' okedl such in iîiteresting aud profitable discussionî.
l'lie P'resiclet : Mr. Wilired Phillips, wlîo lias betil -.a

t:xtreiliel> kiiid ta us aIl, would like the nieiîibers ta goý
uip ait noain ,îîîd take a look ait lus power boause.

Nr NT PL'ACE OF MtETING.

'l'lie 11resident : Tlie place ai. wfiiclî flic Amsociatauî
,liait lold tlieir convenîtianli îi 1898 will iîaw bc t.iken tit.

,%r. NV. IH. Brawne :Tfiere is îîo place on fie conti-
lîclît to-day, or rather tliere wilf not bc iiext year, tliat

1it be«iîtrstîgfaî n electrical s.audi(poiit as Ic
cii>' i Mantreal. Tihîere are beiîîg iîistallcd ificre i.wa
%vaicer pliver plants, thint ai tile Lachiine Hydraîi.ic Coin-
pan>' anid the Clîanîbly Maîiuiacturiig Couilp.til%, anid dur-
iing îîe\t year bathi of these pat\'ers wvîhl be iniauctive oipera-
tiail deliver;ng current iiiftle city ot MoIntreal. Tfiev
will bath bc ýharacteristic iii tlîeir awn liue -amie will be
chiaracteristie for its v'ertical tuîrbinîes aind tiiree-phase
apparatus, made b>' the Canadiari General Efcect ric Coin-
p.iiiv, aîid tire other w~ilt be clîaraîctcristic far ils hani-
zc'îital whe'lîs aperated uiîder a flîglî hîeaid aiîd ou flic
iniictiaii system afiracliîery ; anc will be aperatiiig
ait ltur or five thousand volts, tle otiter ai. twclvc thous-
anîd volts ; anîd tlîe powver boauses, dynamios aînd tranls-
iiiiaîioi hunes tvill be alt eîîtirely îîew anîd char,îcter-
istic. 1 ccrtainfy knowv ai no plaîce that canî iuiteres
electric higlit people sa niuch as the opportuniity ai sec-
ing bath af these in aperation at thie saînie tiîîîe. Froni
this st:îîdpoiît. and au beliaili afic Riiyal Efcctric
Comipanyî>, 1 cxtend ta tire nieibers a lîcat>' invitation
to coic and sec aur paower banses, anîd 1 ani sure tlic

Lachinue anîd Chîaîîîbl>' people will be very glad ta have
yau al1 camne and see theirs.

Mir. 'rlompson : 'Mr. l3rowîic avcrlooked tile iiechanî-
ical elîgilicer. H-e nîiglît have tohd v'oit also, silice lie
caîile ironi Mîonîtrent, tuai. the street ra'ihwa>' compaiiy

aistartiîig up a laîrge 4,000 hi.p. engine, and tÉbat w~itl
be in full blast nlext ycar. We hiave ailso several siiiall
stiin' sucli ais we have heen discussing, an her r
two stiihîrbaîi raitvay stations, and 1 amr sure that tlere
is nio place iii Canada ta-day wvlîre there is so nîuchi in-
îeresting informaîtion ta be obtaîined. bath mclaîîicaiv
anîd chectricatl>', ais thiere is iii the citv ai Moîitreal. I
baie been down there aver si-, years, and during tlic
whole ai tÉbat time betwcen the universities, the smafl
plant% aiîd the large plant-;, 1h lave gatlîercd up, 1 hope,
a lot ai Vcry tîseful information. 1 arn quite sure
Éhat if the gentleme~n ai tliis convenition decide ta came
ta 'Maîtread, you wvill not oay reccive a lot ai vatuable
infiornmation, but royal trcatnient.

Mîr. Wickens : There is anc îlîing in connection %vith
going ta Mont real : About ninety per cent, ai aur nieni-
ber: live in Wcstern Ontario, and wile there kç lia
tltiestion ut tvouk4 bc ver> pleasant ta gro to Montreal,
me %%ili not getais large an attcld.ilice going that far cast
«1% %te ttOtld if we lield the conîvention in a mare central
plaîce. People cannai. speîîd tire time ; of course that is
iiîr loss. If we go ta 'Mouitreal wve aire gaiîig ta lase

somnchin1 I l sait.-;ied wve wouhd nat get as lIargè
ail .îtendance tîcre. XVe alreaidy kilo%% wliat kind ai
treatient they ivouild give uis; we have been there bc-
tore. Thîc is nio place in file world wvhere aîî associa-
lion will be better Ireated than in 'Montrent, but I tee]
mire tue wotîld not get as large an :uattendance b>' going
-%o fanr casi. as if ive lield Uc soiain meting iii sorte
af tice marc ççtrlr places up through Ontaeia. We
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bave only nine or tcn meîîîbcrs outside of Ontario alto-
gether ; Mont real and Ot tawva have a t'cw, but flic grenî
bulk are in Ontario.

MNr. J. J. ýVright : 'l'lie best reply ta tijat ks tire mni-
ber afi iienibers wc h:îd it flie Montreal convention. 1
thislk it was onc of tlle laîrgest Conventions i'e have ever
lîaid, anid I thiîîk sainle reductian cauhi lie gai. on thc
railway.

Mr. J. A. IC7aiiiiierer: Getting on, say, aIf , o'clock you
'ire in ýNionitreal file iexi. evCslîîg it six. The farc
datvn by hont anîd back by rail ki> SfY$2, ilncluding
herthf, and mleais gaing datvn.

Mr. F. C. Armistrong : he selection afifthe place of
nmeetinîg is particularly a mîaîttcr whichi affects Élie central
s;tations-, aînd ane wliiclî 1 fet saie hesitancy iii say ing
anytliîng about. IVe people wlio aire connectcd %vithî
caîxîpaînies do liot pay aur ow n epusand it daOCS
îlot nmake miuci difference ta lis vhiere tire meeting is.
It semis ta nIe Ébat \vhîlc MNr. W\rîghit is correct iii
pointiiig oui. thle large attecîdaîîce aif Mouireal, this
veaîr's attendauce ws saniewhat differclit iii cliaraîcter
franII aul farimer meeting ai tie Association, and in %,iewV
af ftle important wvar tbat lbas licen undertaken it ks
desirable ta continue titi% attendance. 1 refcr ta thle
centrat station ienl, and 1 thlîik the .1-t place aficet-
ing slîould be ane whit-li %vould besti cet their cou)-
venicuce. Fromi INr. Wicken's, reuîiark-s it seerns open
ta dauibt as ta whether ut ks advisable ta go away as far

asMantreal ; ut %vould involve real> a considerable
expenditure tor aur nienmbers that c.tre ta go and es-
pecially those wha take tlieir wvives witlî theni, and it
mniglît tend ta miaterially reduce tire sizeco aic attend-
ance ai central station miil.

MNr. W. 1-1. Býrawnie :'rp flic rcason you have so
ilailv niemibers iii the wvest is becauise >oau have îîot
cultivate( thUi stations ii ie east ,pcrhaps if yaiî
hll yaur iiXt, place ai iicctiiig ai. Moiîîreal )ou miglît
add ta yaur ilienibership) cousîýderabl: b3> -entrail station
mlen froi tlie eastcrn end ai Canada. I suggcst Monî-
trent because 1 believe tduit ut s flic 01i.> place whec
re-alty vatuable instruction in vdit ks gaing ta be ice
future ai this electrie lighitiiîg business can' le obtainied.
I t had îîat occurred ta nie thai. it %vas a questian ai

ime ; it had nat accurrcd ta ie if tv.t.s a question af
distanîcc Or eNpense. Aiîd tlic gentlemaîn who lias jus.
made a suggestion, 1 arni thankCul ta hini for it, becauise
lie said, Yaul have ilit gai. very mii>ii eastern peaple
here. l1rabaibly tliey iauîîd it too exp'iîîsive to corne
wvest, therefore that nîighit be a wva) ai getting those
iintercsted iii your Associatiaon.

NMr. WVickens : That i'3 tlîc way nmatters lie ; wc féed
tUlat tire eastern mein %vill liai cornC up to sec uis ; ive
hardly ever get aiîy mie'ibers ironi flhe casi.. miec
wvestern maîn pins tip bis nîancy and gaes down cast and
secs wvhat ks ta be seen tiiere, aiid tire castern îîîaî stays
tiiere ; lie ulever cornes rip ta sec us.

Mr. jolin Murphy : llie prevailing impression in
eastern Onîtario is tliat flie Canaidian Electricai Associa-
tion is becaniiiig an Ontario etrcî ANSaLiation, par-
ticutarly a western associatian. If the meeting ivere
held iii Mantreal it wauld kiîack aut that idea alto-
gether, and uîidaubtedly bringi in a grecat nlany people
frami the casi.

l'le President : WVe lield a meeting ai. Montrea>, and
%ve iaund there wvcre nai. a great niany Maîitrcal people
followed us up here.

Mr. J. Farley :Wc mius nat overlook tlie f.îci thiat
ive tvold îît learn ai greast deal if ive %vent ta Monirea>
and saw ail those immliense powver hautses% such as we
saw% las. night ait Buffala ; thîey arc vcry aftcn Jikc tie
faits, iiiagnificcnt ta look uipol, but tar praîctical intar-
niatiail perhaîps voit wauld find it miort: profitable to
carne ta St. Thomas, Lindsay, or sanie mucli place.
There ks lia place in tire countîry thativew are all mare
interested iii tlian the great inetrapoli.N ai Mantreal.
'%Vc ail desire to go tliere, perhîaps, mare or ivs e
can, go there durîing a Inter part of tue Neasain -1 tliere tvill
lc a lot of excursions, but if wvc %ant ta gt fice pr«Ic-
tic.-l side af tliis question, wliile we want ta give it a
national or Canîadian character, any of tr snialler
places mnight bc better titan a large place, anîd ut nliglit
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sidu ce more ta go. 1 liad Moaitreal inii ny muiiid uîitil 1
begami ta thimk the natter aven, and I believe Ottawa
would bc a better place for the practical m.orking of
ciectricity thaîi Nontreal.

INIir. WV. Thoîiisoii I iiiglit poinît aut tlie fact tliat.
fouir V'ears ago whicî yau hield youir convention ini Maoi-
treal, thiene was pnactically tiien onlly ane canipaîiy iii
opiertmami, tlint was the Royal 1Electric Company. Dur-
iîg file ;uast tour ycars tliere have becti wonderful
chanîges takiig place. 'l'le Royal Comipany lias re-
coîistructed its station. 1 have liad the pleasune ai
going tlirougli part oif tliat station, and it is really wvortli
secilug. Thein the>' are at Ille prescrit Urne constructing
tie L.achiine Rapid hiydratilic works ; tliere are two
nlew suiburban stationîs bath re-constructed silice tliat
tinie ; outside ai tlîat tiiere are quite a lot ai siliahl
plants tlurougliout tlîc city and suburbs. 1 veniture ta
sa>' tiierc is naL otie-filititi portion ai the actual aperat-
ing engimucers outsicle ai station managers ai tue city ai
Matit rcal tliat are ,îîeîîbcrs ai tlue Association. %Vliy, 1
niyself wvas not aî miember ai tlîe Association ; 1 domî't
know tliat 1 arn yct, 1 just luandcd imy application iii La-
day.

I'.r. Muortimecr : 'cs, you are.
Mr. Tiionpson : If 1 hîad known five v'cars ago tlbat

Lliese conv'entionîs wL're as interesting an(l as v'aluable as
thîey arc, 1 wouhd have hicen a iîieiiiber long aga. Tuhe
question ai expCii5C certainly is a serbons ane. h lia% c
liad ta bear nuy own expenses coming lîcre, anîd 1 con-
sîder i ]lave got îtvo dollars for every anc t have iii-
vestcd, and rip ta tlîe present nmoment i have Only
beeni here silice seven o'clock hast niglit. 'e ivant
aniangst aur wngilicers intelligence, and nu single man
iii tlis counîtry lias gat a claimi un ail the intelligence
thiat is gaing. It is only by an interchange ai ideas aîd
an examinato jolia the practical wvark tlîat ive arc ta
get it. 1 do liot want ta uirge upaon tlie mienibers ta go
ta 'Mantrcal personally. liecatise'I wauld rather coîne ta
Ontario. fur thenî 1 get a holiday, but 1 reaUly tlîink for
tlîe b)etiefit ai tlîc Association, anid kiiowing as i do the
practical e.\pcrience you cati gainu, 1 cannat inîpress np-
au tlîe mienibers ai tlîis Association toa stronghy tlîat
tliey shild coulc and sce for tlîeîîîselvcs.

MNr. J. Nlilie . 1 thîink tlîe best tlîing 'wc c:în do is ta
decude (in Mulitre.1l. 1 wauhd îîakc a muotion ta tlîat
effect.

1\1r. J. Iirlî>i . I huame inuic pîcasuire iii secCaiig
!Nr. Mî11lne's mion.

Mr. lPcîîlcr .a 1 be allowed ta put in a good wvord
for tlie tawn ai Bartie. WVitli reicreuice ta the city ai
Montreal, I quite agrec wvîth Nvliat lias been said But
if it is tlîc felinîg ai the meeting ta have the ncxt ililet-
iiîg at sane central point in Ontario, 1I(do flot tlîink,
exceptîng Toronito, a mie central place can ie iouind
ilian the town ai Barrie. Sa far as beauty ai scenery
auJ a social Lime is couîcerned, 1 dIo nat thiuik it could lie
bc:îtei. NVC have a1 Iovcly bay Lucre, o1 %wlicîi there
-irc boats runing ont mta the larger lake. The îianager
of aur couîipaiîy awns oîîe ai tic boats, wvhiichi 1arn sure
lie wvotild lie pleased ta place at the disposai ai the Asso-
ciatioti, on wliiclu tlîe îiicîibcrs caulh go ta iiiny points
of interest, îrîcludîig Orîlhia and otlier places arotund tlic
lake. AIt hoiigh wve would flot have anvtliing electrir.îllv
ta offirr lîke Mloutreal, yet for lîractîcal canvenietice and
for a pretty spot and a hiappy imie 1 Io <l ot thînk yan
coîîld fînd a better spot tlian thie tawn aifl3arrie.

MIr. S. Naxon : llie miatter ai location for tlîe iiext
place of inetung shuld îlot go liv defatiît iii tliis way.
1 mîake nia partîcular claiîîî, but wvluile 1 was sitting lîcre
iL struck nie whlat wvas thie îîîatter wvith the towvu af Peter-
boroughi for thle next animî al meeting. Represen tat ives
fromn thiat City, for soîuîe rensan, are exceediuigly iniodest
Ili not puttîmg forth tlîc ch.îînis ai l'et erlî)oraugh 1. Al-
thiaugli 1 aîîî not '.ppiosed ta M.\oiitreahl, at tlue saine ime
it is iiiy impî3ression thiat hy~ nîceting fardlier wist we
iwould gel .1 far larger representation oltiiose %dîo taise an]
active mniterest Ini fcii mal station bîusiness, that is, dthî .,n-
tuaI .statioî i.magers. % et,a.t tlîe saine tmile, i wulihd ha'. e
nt)u ojectiun. pro' itiiig 1 icel thie sainîe îmterest in thtv
Association îîctm ye.ar tliat 1 do îiuw. in goîîîg ta INIîitrcal.
fur 1 thîînk 1 \Noîld hie auiiply repaîd. It mnight also be
said tlîat ive are al faîîîihian witlu tue generation ai cc-

tricity in Enîglishi, and we inight go daovn tiiere. an], sce
athers do it iii French.

Mr. Arnistrong: Mr. Noxon lias cN.pressed luis 5111 rse
at thliemou lesty of the people whoare connected wîth Il eter.
horongh. As fatrasl-Peterburoaugh is c0:cerie(l, it s5a
sinaîl place, and wc have the niodcsty ta beIie\ e that
mnost of (lie electrical int(crest tiiere waould be conuîectedl
wi'tIi Our ownl ulaniactary, and it %wauld look too inticl
lîl<e seff-interest ta urge going ta l'et er-baraugli. A
mecetinîg at \I intrcaI wvîll give tic iiienibers ani op)por.
tumty af gaining a great deal of information as ta con.
strilction, anf seeing a great (Ical of u11-to-date ap.
parat us an ill îetblods.

b r. Il. 0. Fis< . 'e have built a new station in
Peterborough, and at the preseit urnie WCe Ilve flot .ily.
thing wve %vould care for the Association ta sec. In
anather year ive inay lie inia beLtter position. It 'Sa nice
poaint for pleasure, bult i talie il ive should 'lot con.
sider pleasure the first thing. 1 would be in favor of
going ta Mamtreal, because 1 believe there is sa mutcl
there for siii peaple like niysclf ta learn. I canscler it
is like lîuying a book ; if you only get one point out of
it that is of vaille yau have miot lost aîîytlimg, ani lier.
haps yau have gained a good déal. That is otie reasan)
i wauild 1)e iîicliîued ta very strongly favar Montreal.

à[r. %V. Wî"lliamiis: \%'hat is tie uîatter wvitti Sarnia,
and there is Landau and Gauelph ?

The President :It lias been mnoved by Mr. 'Mile,
seconded 1w M r. 'Murpliy, t bat tie next mieetinig ai Luis
Association be lield in Monitreal. Carried.

T'he Presîdent tlien called uipon Mr. \Villiami Tîonip
son, af Motîtreal, ta rcad luis paper cîîtied «I Determii.
nati,)n of the Ilcatîîîg Pawer and Stcaîîî Producing
\'aluie ai Coals ironi au Prclimîinary Exîiain"(Sce
page rio.)

Mir. Thampson :Probably, Mr. President, wvith yaur
permissiaon anid the permissioni ai the mienibers, it nîay
be desirable, before thcre is anly discussion, for mie ta
miake a bni synopsis ai tlie abject iii wviting this paper.
1 kniow that it is a somcwhat difficult question ta tackle,
but 1 tliink Uiat tiiose ai you who have followed uip
stcami engineering as closely as 1 kilo%%, menibers oi tiîis
Association have, will agrce wvith nie that aur present
nicdiocis of determnùîiig the eficienry o! aur boilr% and
aur furnaces is soinewvbat crude. Now, let uis look at it
iii tliis %vay :Suipposinig we are able ta deternîine (wvhich
we are quite able ta do witlî very little practice) the
exact hecat, praducing value of the coal which wve are
using. NVc wifllcarry tliattaven, speaking commerciailly,
ta the debit side. WVc wanit ta he iii a position ta traîce
tliat lie. Wc, as enginens, get tie quantity ai wvaten
tlîat wle have ce'aporatcd and made inta steam, ancl we
caîl that efficicncy, but it does flot give uis tie informa-
tion tlîat we actually reonire. WVe wvant ta know, if
fliere is a lass, wvhcre that loss occuns. Let us trace it
out in îlîis way :We start by knlowing tie maximunm
quantity ai hîcat that the coal wlvI give ; we then collect
a samiple ai aur fuel gases and ascertain tlîe composition
af theni, and froîîî that, conmposition w~e are enabled ta
knio% tlue exact quaîîtity af air tliat lias been adnuitted
ta tlîe furnaces. XVe are then eiiabled ta determine the
exaict quantitv ai c:irbaîic oxide tliat lias been fornied
during conmbustion, aîid if wc take and examine aur asl
and( still continue aur analvsis ive are enableci ta deter-
minie tlîe exact quaîîtitv of combustible miatter that still
renliains in the asli, because :ionc of our furnace or grate
bars are perfect eîiougli ta give notlîing but pure ash.
We have first tie composition of the gases, we have
then time quantity ai air adnlittcd, wce have tue lieat lost
thirough Uice formation ai carbomiic oxide, or licat hast
tliroughi iniperfect conibu%tion. We have nicastired aur
wvater or wveiglicd iL, or ascertained the exact quantity
af waster led ta tluc bailer ; we have dctcrinied the
moisture iii aur steani. 'Ne kntov cxctly, thien, wvhat
aaut o icat iza' Passecl juta tirat wa.ter or what
anurit oi that hicat lias lîeen ellicient, and we can take
it as being f.tirl% reasonable tîat. the balance ai tie heat,
if anv remlains, lias been lost by radiation. Tiiere wc
have a comiplcte chain ai events, a comiplete trace ai the
wvlole ai aur process froni begirnning ta end, and we
knoivjust exactlv wvhcre a loss exists. Thîis rnay pos-
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sibly give the gentlemen presenit a Cie towirds disLus-

sin,1d 1sa bc very glati to lheur frutti t le enigineers
(Ir aniv one intcrested whIo w'islies information.

.Nl r. J. Miliie : 'ie detcrninuation of the lient valuie ini
coal ký gcncrally donc by thiree mietmods, rirst, Chemlicat
.111;lv%i'4 * second, by Combustion ini a coal calorinieter;
ilid third, by actual buîrning usider the hoiler. There is
-;onie doubt as 10 thc corrcctniess of cheinical anialysis.
'llie coal calorinicter is certainiy, 1 tlinki, the nîost
correct mcetliod of arriving at it, but if the tvo experi-
Ilîienu; are propcriy conducted -ti hemieiicai analysis anti
the comîbustion in the Co-il calorimieter --the resuits do
fot vary very intich ; but ut the sanie timie, %vites) ,ou
test a samipie of coal, or take ai varietv of sanîjles front
tlle coul pile and siix Osent ail up and hum)irt themi iii the
coal caiorimeler, that (tocs flot say the coul liet wve arc
going to gel for îlîat day ks of the samie quality, Iecauise
voit ail ictov, althoughi you are getting coal front the
saie mine, that you wilI -et good anti bad cars of coal.
1 do not sec, even if wve cleterincii the exact valise of thc
heating properties of that samiple or set of sanmples, that
il is going to be of ver>' lnch valuse 10 us. 'lhe thing
is this .We Cati roughly appros:intate the ie-ating valuse
of coal, and 1 don'î think that we can bc vcrv far out if
%ve assume that as being v'ery necarly correct, 'vithoul
gfing int any> analysis or calorimietric tests. *rhere is
anr instrunient-probably suy friend iNm. Tltompson is
acquainted wvith it ; il ks inivented by a iMr. Thompsoîî
and kq tsed b>' the Northt British and soi-e of tîte lead-
ing lines in the Old Cotuntry-whicli 1 tlîink it nliglit be
advisable 10 describe. Il gives you the heatitîg valuse
of coal at once, almost without any calculaîjon. Von
take a gramme or two grammes of coal ; after you have
powd(ered il up, put it in a vessel and put iii a cer-
tain amlount of oxygen, you immierse this litle combuts-
tion chamlber iii ()(6 gratmmes of wvater, or double that
quantity if >'ou are using tvo gramnmes of coul, and if
that amtouint of wvatcr is raised one degree F'ahrenhîeit,
then titat wvould itîdicate tat %e have one pounid of
water evaporated or boiled off into steami for the raising
ofthIle water i' Fait. If voit raise that io degrees, it ks
equivalent to Io Ibs. of %vater boîled off. If voit wanî
to find tîte thermal value of the coul >'ou are îestîng you
would siînpiy take >'OUI 1,934 graimiies-thal is the
aniounlt of vvater -niuitipiy that b>' the rise iii tenmpera-
ttre, and divide b>' tie number of granmmes of coal >'ot
-ire burning ; that wouid giv'e youi the exact heat valuse
in Ilhe coal. 1 think that is tie simlplest mietiîod we
have got, and il is just as accurute and near enoughi for
alil practical purposes, and troin that you Cati eusily de-
termine roughly ivhat the efficiency of vour boiter %vould
bc.

Mr. Thornpson :he use of the calorinieter ks not
sud>h a. simple illtter as it appears. 1 ans very %veli ac-
quainted wvith ti instrument in question, andI 1 Con-
sider the information you gel front it ks entireiy usîray.
\Vc wul bo gel tie exact amiounlt of lient, and youi
niust underst.îîtd we are dealing wvith a v'ery smiall quasi-
lily of fulel. A certain quantity of that lîcat only is
given to the wvater ; lthe met itself absorbs a certain
qtit;ty of lient, and there ks a certain quantily, no
miatter how carefuil>' vou conduct your exami nation,
losî by radiation. The calorinieter constructed on the
principies which are nientioned does not give lthe exact
powver of leat ii coals, and it takzes a very delicate mianipu-
lation to first ascertain Uic amlount of lient tlîat ks
passed iîîto te w~ater and te anlouit rcquircd 10 raise
that metal receiver tup to a certain temperature, andi thenl
the antount of heat that is passcd off by radiation.
Moreover, to the engineer titis is not the information
tliat lie really requires, because there niay be a. great
difference betwcen the actual heating powver of a coal
anti the industriatl heating power of a coal. WVhite wv'ý
cils test te industrial hecat vailue of a fulel very nicci>'
w~lien wve know exactly the condition under which Iliat
coal is heing consumned, >'ou catnaI do that under a
boiter, because tue conditions exist -nd vois knowv
nothing about themi; you have sisnpiy 10 gucsýs at tiîem.
Thlerefore, if wve %vaut to know more about the actual
lieant value of coal, we wvant, as enigineers, before tve
cani trace di>creli.incies iii our plant, 10 bc able 10 get ut

the stcauni proklucing valuse, wvhiciî varie'; according to
the composition of the fulel, a.. i have s;aid,

Mr. J. Milie : 1 ns still of the opinion thlat the coal
we bu> nînust ie judged by itls lienting qualities ; there
is no doubt about tîtat. If' we hus' one lot of coul at $i
Pet' toit, andi gel 14,000 thermal-l uniits Per ton out Oif il.
and for another lot pa>' $2!.,q0 a tot, anti only gel the
haîf of that lient ont of il, it k just a,; cheapi 10 bu>' the
dear coul as the clîeap. MVhat we wanit to avrive ut as
enginieers ks a. simple nîlethod of dtete rininSg thi anounlt
of licut, anti the Nilnlt'lcr the ilethiod k the more accurate
%vill ie the resulîs. i t caninot bie gainsaid that that iii-
strment b>' Leî%'is iliocipsoit is perhups uiscd by thc
largest concernls in the wvorld for deterniining the heat
value of coul ; iii fact, it ik cailed for il) the specilication
that the coal nmust be testcd by it, so that there miuslbe
sonte good point about the insýt itienit.

M r. Thompfson :I did not mnean 10 say that the iii-
stmunient wvas useless, but with the average informationi
enigîncers have lthe>' are niot enabled bo use a calorimieter.
Take our large Montreal plants as ani examipie. i beard
iî said that during hast year the Royal Ehectric Conmpany
savedl soute 6,ooo tonis of coul, and the'Sîreet Ri~u
Compai> saved a large aniotint. Nov, wvotln't il pa>'
large concercts likce Itose, %viîere th2e>, are turning over
îliousatîds of dollars' wvortlî of coal every year, 10 give
teir engineer the appuratus whiereby lie could intelli-

gently determtine the value of tue fulel, and also deter-
mine itov to uise that fuel? The tise of a calorinicter is
a delicate operation, ant i k hable, even %viîlî the rhîomp-
sons calorimeter, to give a great tîcai of errot'. Thli
mnaking of a proxiniiate analysis of fulel fortunately is
a ver>' sniall niatter. My* nietiîod lias aiways lieen tii:
I sakie a large qtiantity of coul and gritîd it tit, anti sti
iintermnix it thaI. I gel as nearly an1 average sanntple aq
possible ; tdteui go 10 tue othier skIe oh the pile and
niakie fromn 15 to 2. analy'ses and gel as tîearly as
possible a f'air average analysks of the coul in question,
and it is stîrprising hio% tîtese analysesz wili vary. \o
intelligent cnigiîîeer wvotld go and takie te beqt coal hie
coulti se, If lie ditl il %vouild flot lie fuir 10 Iitinîscîf or
lus employer ; lie woultl iake an effort to gel ws nlearly

aspsible an u ctuai sanîple, tiien the nîaking, as i sait
before, aof lite proxinate anaivsis; beconies ail eus>'
iaiter. Ili cities whlere thîey Cati gel .11most anlytlîitg

they wanît front tie whoiesaie chiemistut great>' reduced
raIes tue cost of an us pparatus of titis kind for the eii-
gineer sooîî beconies ver>' little. htey ire mtore liable
to gel correct resutîls fronît a clienical atialysis tlîan lthe
average engineer is f'ront the use of a Triomipson cabori-
tiieter.

Mr. WVicketîs: Mlenî )'ou are going int caiorific
tests it requires considerable ability anîd sonie apparatils.
Thlat ks ail iglît. for a large plant. T1hte Jarger plants,
wliere the' are turtiing over a good inaty titousatid
dollars' wortli of coal inia >'ear, cati afford 10 pay for Iheni,
or lte>' cati send a samiple of tîteir coal bo the lieigîtîtor-
ing college. To thle ordiniary czigitîeer wlio ks not ;î

expert il takies a long whvlîe atnd a great deal of study to
becone expert, anid vois canniot ria llirough tlle tests
Mr. Milite or Mlr. Tltompson speaks of wviîlout hein;,
cotîsiderable of ait expert-îlot oîilv an expert iii Iamtpu-
latiîtg and undcrstattditîg cotîsidierable about gss
etc., but >'ou nînst be soinetuing of ani expert at figutres.
Outside of a fewv Corporatitons titis tlting is ntio of ver>'
niticli tise to Uic ordinary etîgineer. Whte tîtere is ito
doubt tîtat the paper iii its poits ks e\ccptîoîta-lly wel
takcet, il is itot a thing tuat cati lie reaclîed b>' a greal
niait> people. A (mmmi tuat is lituiilitg îtvo or tlîmc
thousatid tdollars' wvorîlî of coul a >'ear scarccly pays~
ciiongli iiogie>' to etîîploy ani engîtteer titat lias got tîtat
nîuich alliiit). ; 111e> gel licIter situatiotns. 'lic tquestion
ini lusý case is, whlat are yott going ta dIo about comtbus-
tion? 1le w~ill go ut it iii a kitd of ttuîntb-ltandted va>';
lie wveiglis botît water anîd coal, aîtid eventually tells yon
lie k- getting so tîuîclî evaporatin for so liait> pouitds
or' coul. Ifle mu>' tlot be exactlv riglît, but f tiîiîtk hie is
very oftcît a-, fler riglît as tIie otie whlo is; going 10
figure up a s;mahl gramme of coal that represenîs soilte
îlioîsatids of ton-, atd tells uis il kq so and so. 1 tltink
the mntî whta gaes, at il ont thte otites' Plan xw*ll lie rea"on-
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ably itar. lit' teil uni hilit. vat- etttîttgis ta say il is tîbitltei> teit

i'igil. 1 i titi thinttk titere il, ait exp)ert itn ot- ni otr ti' iegt.s
lit wiii telli us ltit hi' i% coîoiiel trrect ; '.viett lie goe.% riglit

clown ta the boîtotît ni il lie ititis lit' lias gol tci aliote licat lot- titis
anJ taI, and il i-4 ptrîl>' gates'. worli. 1 liedal t in tha particitlat'

file, Gît' wetgiig t'ti.t aud tea a Itkîtmg lthe letîitt!i'at ttîe ttf
youi' siacli galtes, Illt' witoe tiitg eati lie tdame wilii a pai' of
sî'airs. a lheritonieier, a luttle lîraiti. ut a t- titsd wthîlt ve'ct'
nîtits eiabot'atmon. %~fier huiîttitg a toit tii coai ) titi cati tell

etlier a vmoi.îat, tt c'ttr.ioads tor a es-sel moatil goitig ii l'e
worît wiial i-t 1aid fto'rI i 1 itiit foi' tle ot-dumai'y eîtgitiet'r we
hâve not tIi' ciî'.s oi ait't dotnt vati icaci ti the iâti of liuitw-

ictige taIt Mi. 1'thorulson tat Mi'. Miimtc have aitaitieti so. i lis'e
itblotnd. u-oi t ravt'linîg aî'tîtttt aloitittg thle emtgtte' itie tigliottit
tilt! cotîir> , doitI il taht"' a cî'tt'aimioutt of tardt stidy. it

aIiti t ual t icta t- kuito Iedgt', lait we 'e tîtît th ltt' nict'

ainong tîtti o# titaiy î'ngitte-' fori carrýyilg tîttt sîtel ai elabtîtale
.4cternit. For tue iput-r s ilite dti rtitit slîgtttte!t, tir thei i'iigi.

nt't'i rîîîîning a %tuitl ianit, lits owtetest is jtlI as s:.ti.iactnry iii

hli% t'iployjet- it.ne -lit wiii 1w. talle t't'aiiitaie.
r.i t. J.tc ri I Vti uc tule to ilelîtetinei lite t'xact

vaille ofil asatittîle (Nt' citai, hatl bt'ltie ttali u btif %.allie tii tlie
lat ge calai it'.r il wilili icctsr ftor M r. '1'iittîîili ti' sttie

otiii'i getlemant Ili eottcnî'i a sc-itettt' ici cîtitii the îtîiiîitig t'olmtm
pi tin Itimd iti tite saine kimmît tif coal lsita me ge.l itn lte %ampille.
lh'egret'a licittrt' ti Iî'oiosiig a %tte otîlia t-ioi Mi. 'iTtiîtt 1i

%ati.
Mr'. Milite : 'l lit' statujîX i% ro:îliv tahi'it front lthe coal tilie. andt

we have' gol tue stttffldiai'e.
Mi'. Wlcketîs : I limte tîttch l îea'ltte iti seî'omdimtg lthe vote tif

titanlis Io I'. l'loiipsomî.
Tite I'te'.idti pt I te tttion, wtit'lt wats carrietitlaîîîoti
Thei ctoivetlin thetin hoîiel ti onle'tl ai liait.
l)uu'ig the sitxît i't'ces utsi iii itipeclin wa: limait' tî te

well etuiîktii mit ndî'rt-agt'd watei' potci' %aaloli of te Niagat;
Fails Parti and River Raiiway above lte caltradt.

.iCTItit tir Oflt1erlos.
Tite Ilîidetit î'alied stet t'onveni!tiota avalt-er aI 2 o'ciocli, anti

staîi'd doit tue firat thitt tlii lthe prtogrammlte lotlie.aflet-iotii teal
thei elietiîî tî tifiicer.i, aîid lbt nomttinations for Pt-teidetitluwert, iii
oider.

Mi'. B. F. Recor : 1 teniuove dot Mu'. jolui Vtile, tînt- lire-
sitiitt l're'.itleiit. lie reiected foîr he year 1897.qi8.

view oi t'e wtrk sital î. blfore tue Asstîitaioti dut tng te >'eai, 1
thitili il i% vt'ry desirable titt lthe affairs tif te Assîtelatin itoulîl

beL conthucît b' te saute petsot batt is iii:iigtîraîed Ille Nçork

now iii bandt.
Mr'. Johtn N'talc wa'. ticareit eiletl l'resiilett foi' 197-9 8 lîY

peciatitatitîn.
Mi'. John V'uIî - 1 certaiiy .îiu '.cty init'it obligeti tu v'ots for

v.out- comnfidencte. 1 teoulil -ater i'ttire and alliiw soue cultr fier-

sott a talie lthe offit'e, attt 1 woiuiti give ltheitli lte assaii
coîtit. 1 i( dot ît-îl eiie it% ilte litait hlinîg tuie office for ttssure
titan aime y'at'. TVivre are a inottier tof ge'ntlememn iîeme whl

cougit tii hé: atltitioti% cmtoitgit ttu tccuy Ilte 1îostîti, :îmtti teloaiîe
ilaore able t0 ttccuapv il titanl I alti. Ilîtteeve-, sîinci il s'uto 1bci
lite wit (i lte t'ttîire A'.'.ocialtitti 1 accep ilite p)oition and teili
do the belit i cao. 1 ittît rî'îîmît tii>' litti- ta lte gentlemient %titi

have atieidcd iteri. Tite %uri'iîndings, tif cittrse, have had
aimititgli tdt selîli il, buI silice w.e hlteî gol ytîu lies e wc at-e

able t0 %htî'. Vou uht a Iltitefit il i'. Ii altt teNe tteeltig, anti
wiîet v'ois gîo honte andîî îîîîel yoti' ieigliborandtuî fuieîîd' 1 hope-

>'ou will indute titetî tii 'oule altitg itiî >tu lta ihe miîXtI ctivti.
lioîn aI Moitît-cal. 1iitîiglîl av i:ylit te at-e '.eiy îîîtcl iii-
debît'd ho the geiillcetî eit ittîhve sîod by. Ilte Assitiîî'ti dut-
iltg aul ttex- >'ears. il was a atruggle tii gel il aitîtîg loi' a liane,

andt itaw tehen il i% geîtmîîg otî a mi'e loîttidtin 1 tiiî tee are ell-

îwu'ialiy îitlclitei il- v'ota; 1 tItai tuteati 1 menuci 1 lîa i e ailier's

teîha' ailsa'.eîi witi lte Astcialtioti. 'Iherc is tnw a brigit
prospIect tii tisclltie.s" belître lte Asociatinti, antd 1 teoult agaiti
asli tIti gentietitctt %%-lto have conite itere aitt hav.e accu te b2itcflts
andti i vilcgt!s o t-if'l t iitenuiîci' to inuce itli' ii'iend'i anti ptoit
tîîti t iseau site ativatîlage% tii ie, deii.cd lt-oit% dis trgattizati.
1 aui itit tîolot orominitationis for te tifficei Fit-st Vice- lre'i't!iti.
Mr'. A. Pl. Sntitît : 1 w.oîild propose the noaine of Mi'. iL Il. Me'-

Fariate.
Mr'. J. Carrolli: Wit c avîîîg Moîtîrclai 1 w.asauttti'ied b>' Mr.

McFariane ta i tali lie ucwoumit nI alinte tis tiaitte lii go be'lte
lte As.caîtu leîiig cligîble ftor aclectin, atîd fîtrîlertîiot-, if

eWlcc. he tetttt old l t've.
'Mi'. J. N'tle : Perthap%. %I'. Meaitewasîi' aware iliat lte

convtvc ioni w:î'î goRI tiga MotrentI tiexi >'ear.
Ilsi' J. Carroll.: lie ttit ti laui lît'> aloi tn :liiw lais tiltie to

go bi'l'î. e lte comt'etit0t. lie %tateth iat lie laid aio costintîtiti-
cai'd wih Mfi. ftta nd, ;it i lie :ibNoliitey ot-'fitsed lto em've,
anti if î'c tî'îl lie woîulîi ilittirate.

.Mi'. Dîqtîtâit : M'.%r MlcFarl.tiit, liaý Ili. liatitia very futll nI bît'i-
ties'% ai lte pit-eett ttille. i'ersîitaliv, 1 moîuld lilia e e i'nmîtcts tii

>'e itimît, %tt]i ati îîm î' the tehute As'.oî'i;tiimt w.oimit filie b sec
filti ceeî' Fît-st Vit'i'-i>u eNidetit. 'The' wotrlio tiitI uîosiliîit i%

lot a&N grî':îI, il ta tnto li' tlbi teot k whlicli l'al% upoît lte îtt'
dent, ati as% lthe A'.'.ntat tîîet'% ntt"t N'eat- ttn Mniiîu'e. il

'ct'.Ito sit' dot wL' itglil clec'c lîttit, andt if ii' itd% il i%'. iîîeiiy
iiuisiblie tu at'celt te 1lîiitt (il teoutît oral> ' utfomit ofiaît- I

teorl, taMt flous st'' laci tof mttteet ist lte AaNot'ialtitt -lite teoitî

like that cleariv itidtato i s oie cotil tîtet bi' c'it'tcto
ltle lte office. WVe coîtît wîî e hit amîd finit outt if lite teoitî
ac'celit Iille ,tositiott.

Mr' Car'oll : i titiîl, jttging fi liait bil; remttai'k'. whetî 1 leit
Moitît-cal, il wonulil le a '.'ry greal iîi c k ta cle hNit. lie

Vanntatt.îend the nirtîeiig'., lait fet'i' lie %biout relire. 1 wouji
propo4e lthe tnaine ti1fori. C. Il. i1liit fls- the office oi Fit si 't',.

.Mrt. J. Fat-lt!>: Aitogiî g tiltikiic siîoid etîdeavor i0 hotte
aile of oi' tc.reiItira Mont t-cal, if possible. for tuei prelogot

yvèr 1 have toucli ileasure iii st'cotdiug Mr. Carroi". tîtniol.

lion (Ni M r. C. Il. l tînit.
l'it e iieing lit) cther notmintalîions for te office tif Firt %';c.

l'rt.tdetl, lom. C. Il. fitî, oif [lotion, wa%' tk'ciartd elti ted lu
te office.

Mr. C. fi. fi t : arn ver>' tîuci cobiiged to you fir titi% lokgen
ni votti cnfîidence, sud 1 hiîopt il wiii tloi he iiii%,la;ceti , mi It dur-

1>timt I t itk WL' wiii gel aiomîg Vet'v weii.
,%t. F. C. Aritrttot<ng i woîtid miove lthaI Mt-. J. A. Kattîttîcrer

Mir. C. Il. litinit i 1t have iie.t5ttt't' in Sevotîdttg tilt mtont.
',\* alier tftotttn i'î l'rlie offiee of Seccond Vice-it'oidet

bettîg rt'cetl cd, Mt-. J. A%. Katittîerer walt deciai'îd et-teui îas ths

%fi-. J. A. Kantuuerer -Titatk >Not. getlemuen; 1 wîii try anti
assiat otur lireideiî t t te bmit o niny abiiity, antd t'tîdeaî or tb
mîtake the convesul ti à tces

Mr'. C. Il. Ilut i woîtid inovê' that Mr. 'Mot-tinter lie iîr

'ii e loiig tiioinlîci ttomttîuîa.liomt'u i' lite office ni Secuelari.
'rreatmuetr. %fi'. C. il. 'Motimer wa.. declared eiected ta lthe office.

Mm'-. C. Il. 'Mortimter: 1 htave ta Iliîatk y-oî .e-ry kiîdi>' agains,
gentleent, foi' lte 'tixlit or %evemiîiî tinte, fili' titi.% eagtre%iott orf

'l'ie It re%îdeît: Tite tiexi hin -tis îie programme ia lthe elciîot
ti' tive inîettbrs of lte exmliîtg Execîîîî'ue Cotîtniltec lit serve for
totiiet year. i wili aiiîmi Mr. È. F. Cary amtd NIr. W. Thinoîip

soit a'%,cîlîets
Mir. A. Il. Siiîi Wu'îltheli vote il" beimg alien i wouid li.k to

iove lthaI the u.'ît:t aiinwalltce lie givei ta1 tue %etetarv lot lthe
exiwpes tif hi%' office.

Mr. I)îtitbstit: i "ti't dolitI.
The' i'res*idî'nit II t_ i ved hi- Nir. Sittit, seconded hi'

Mr. l)îîtîtan. thaI th istt!îai . 4' Sii,- sl oied t0 Mr'. C. Il.
Mot-timter foîr tis set-'. ice% do.. ît.p tite past year. Cart-îed.

Aller tue ballts~ wei'î counted the Priesidemti '.zîîd : 1 titi o-rv
for the salie i lte lime il talies %ai, tb annotitice tit:t lthe scruii.
iteerx have relttrîed titat liîert i% a tie', and Ilit we wiii htave Io
have anoiter ballot for aile mntesr itn consiteclti witi lthe re.
eieclin of five mietobiers of lthe Exectative. Tite four elecîed aire:
Messrs4. J. J. Wright, F. C. Atrnstrong, John Carroll ad A~. Il.

smiith.
on at vote being again taliet lthe i>re,%ideîii declaret Mi'. 0.

Iligittan, of Ottawea, ciecîed as lthe luthl mentbt'i.
Tit' i'reidei : 1 aiti not olieît lfr nomîintion' ftor Ilte sceicism

of five îîew Ioiîb.r1 lthe Exectttlvt-.
Mi'. W. Il. Iirtowîe : I undî'rsand there iii a getlemnt preemîl

who cones frotît a considerabie disîtatnce anJ eirescols. a terri-
tory> whieii is consparativeiy tîew, andi 1 wttud nîove ltin ttimiia.
lion 'Mi'. F. A. l4owntai, ni New Gla.sgow.

Mi'. A. B4. Sîiilii - 1 do aloi liiow af atîy litantit witnnt '.e at-c
nit-e ittdebied for the arrangemntns of thi', convention lîatt Mr.
Wiiired lt hiiiips, and 1 have pîieaslute in nîîtittating hint.

.Mr. Wiciens 1 becg ta noinalte Mm'. Thorutp%on, oi Motîtreai.
Moir. 'ribnàttiîott I woîtid rallier Mi'. îroweise wouid lakt' the

tnmina;tin itisteati f ltit'.

Mi'. W. Il. l4rowioe; i beiievt' lit 1 cat be oi jtnît -a- tntîch
.service tiitoul goittg oit te cornmittee, atnd 1 woîtild rallier îhat
yotu woîîld diversify )-cour coittntiltee a gond tical mutre a%. i loca'
lily. Mi'. T t..Isiîpstiet, i tittk. wattid abiy auîd pi'e.pIxtly- reîti'esi',nt

Mot;iitreal. We wlics, arc in Motrcai wiil talle cai'e ni tite Moitt-nl
jint!i'V$t'4 w.ithomt being (in tuaI cointitîec.

Mi'. F. C. Arrnstrong: 1 nomîintale Mi'. Recer, oi i.ind-lav.
Mi'. J. Carroll : 1 nomintale Mt'i. Cary, ni St. Cathtarines.
Mr'. J. J. Wrtightî : 1 tnominale Mi'. A. A. D)in. oi Ottawa.
Mi'. C. B. 1Ifusi : 1îiontinate Mr'. Wicliets, oi Toroton.
M r. W. Il. Browet: 1 ntominale Mr'. Jantie% Milie, ni Toronî.
Mi'. J. J. Wr'tightî: 1 nminale MI'. Dtîitsan, oiToronte.
Ni'r. F". C. At-nitrtotg: 1 tioninale Mr'. Wiiiiaîîts, of Sarnta.
Mi'. Dtîtîan :I nomtintale Mr. George liack, oi H-amiltn.
Mi' . W. Tlotpt nomina3le Mr. Broi'n tt, ni Moitt-al.
Mi'. A. Il. Saltillo : 1 tiominate Mi'. Bayiisî, tif Motînieai.
Tite lPres.ideeti: Tite fttilowing are tue nantes of Ilte gentlemen

who have bec-i notîtittet: Mestrs. Bolintt, Pl>iiips, Tiionpson,
Remelor, Cary, lixyliN, in, Wicietis, Milie, Dunstan, Willianis,
Blacki, Bi'nwttc. 1 woîtld natine Mi'. Il. O. FiNk and MI'I. J.
A. Kaîtoterer as -scrttleris ttî coutil lthe ballots.

Oit a vte itaving becit tali the pi'eidenl deciareti Moes,''s
l4nwiuan, Brownt. .nd Titonsipsit elecied, there bécing a lie f'or
lue foutlit andi fiftit pliaces betweet NMesri'. Pl'lip.î, Reesor,
Dint au Mimne.

On a %econd vote being taketi tue lîresidemtt deciarediM'ss
lîiilips aid fion ciecîed.

Tite llrî'sidettî tiien caliei utoî '. F. C. Art-na-ottg ta i'î'ad
bi% platter eîîtiîied IlWhv Soute L.igititg Plants Da Nnî Pa.-'
(Se page i 17-)

Mi'r. Artît'îrnitg: Befot'e jîroccedtg to reai titisppeI oi
iike to explaii doit il i% very'icttîee Unoti î l lit
prepa.raticNn oi il was defie-'et intii toc- close ta Ilte liane oi cotit-
octcing Ilite t'onvetion. 1 did ni t'ealize lte st'nje ni Ille

paper, witiciî t-eau>' covers lthe witoie ligliîing indîiatry atnd opera-
lion% in docîaii aitd it c'.cry tter wav. Tit'- fit-st part oi il teas

porepau'ed andi %cult Io pre«. beioi'e 1 inbunthal difflculty ta the
full exicîtl, andi 1 coîtld tlit re.cast il, so 1 liait ta cul il i;% wto in
ilite itîliddt'.

Mr'. Armtstrong tîtiti t-cat lisi' Iper.

Jouiie, ilion
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C AA :l1A4 NEâlIEGT!R ICAh INEW S

)Ir. %%,. Il. liroiile : îlîiîîk ins a1 91o0%t eîîîîia.tie; vote or
Itaîk't i-% (lire NIr. Ariitroiig for tii palietr. Il i. very ;cbly
tIlouglit oeil, e! sel)y anti % cil part togcîlîcr, ardti t-sarly e% esry itent
i. %wortliy ofste i Iiglest eciîiiiîltuî Itlmmîk, lîc,îver, tiensî
for tlie 1lirl)t'.c of raiîîg tire li'.eus%'.oîî I will saaie issue with'aisseut

(iii elle tiîuestici of fileter rtes" i ersus fiat rates. A%. I takla, h froiî
lîis vaper. hi'- bilieves tliant elle ttiei lioci of ''higentrrent ly fi tI
gala' for miill pliseîs i% bersiecr ihai ileîter rates, aid (blas, for large

rjents ier r:aies aire bellesi. lasn i)% exîîerîeiîcc i real% final <t)
differie it' I)t'îCCIi siliall lait lacrge' planti'. t Ilitilt Ille %.aille

lri ee gover») tilicim ail, anti( I lleep e îli.t I have fouii
't - Il traie> . tsians your an1axilliussi (uit liit i, laxed 1 il% ' lit tosi
%vlla le'.- resii ii r ie itivtoitie îliasn gay uIl fileter' systctni ; iii othler

îcrlby Ille 'lcier yOte tt miîae a'ille So gel a larger or higier
aintuit iil revenue duans 3018 ear by fli raite'.. lucre k%81 tay
,bas i kii1ow OC tt chieck ell eci'iiîlii of elrret by your eris-
tonier' oii tire fiat racte systetîl, art te rem.ilt i'. riant yole ta.< yolur
Ioad capacil)y, for tie initseOii'ri8rt' far be) ()rail %itle il sîtatilt
bic. 1 iiotiiti rccoiiiesd c>i'ci* ferit to 'erve lit. ctt%oslic't' Cil-
tirely. oi Ille filcter iîasi, essai 1î tri uîg filiale (bt leisalidpnî.t Il
malte -a bici for tire ilîere:'tc 11-c of eurretît on ur Isleir,. il% atiler
wvord'., ta nsiake tie rate for (lie fir't lir oft sriice -1 iue tias
wvord becatise ti is prctt' sicari> hIe tierztge lise %viel iegai-ti Io
rc'.idesisial atic sitaIl commîiercial euirceit îiake ielie rare for c lie
firsit liîîr of service ,,uedi au one :'. ti i inake :î relirnt ose lie i»-
t e5 îraieît antd com, an( ithi nvaoteair secondt. ilbird anrd fouril hfleurs
of %erv<cc exeednigly- cbeap. 'î'ou %vill tirit %erv- %çait iliat elle
propic are goihig ta finiii îîcms for tiilig >oser cuîrreîil for- ligîitiiig
andi powÇer, bcaus'e tlle cOt ho% (and tire iir.l liaur ks 'o sillall Siratî
îîîcy caii afifîrd il ; tliey leucomie ccduic:ulec, :tard elle restait ivili lue
that yois wMl gus, iiisteaclo ai litiur a day average, jiroliablly aîuoîît
Ilîrec Isoler% a day. n )-oser liglitinig serviî'e.

TiteclPresident : liowv do yilla arrive :el at iii tnakiiig oeit your ne.
couoi5?

Mfr. Rrotv'îie Tire itica is Ibis: yoîir cstiier lia; %, certauin
r.umber of' laies one tais priîes -, yait of v'ouîrec kîiaw how 81tu110i
tuai i%; yotir <acier ratiigs every mîondei will tell >au t, le iînilbir
of Itours of colinsuîmpion; t t sas ivili tell v*ote ilietîier thlat m aufi
consîîîaipîiou lias becti arle Isoler lier laulî1)li er 1i1% (Ir siiore. Dii ie
the nuibcr of iamps liste tire sitilber of l'ours sid <ite nttîhe)tr af'
days, anud for tie firsi Isoer of %crilice charge laisse %.citer pliice, :sisid
for aLil tire lîotirs bcyond tdas, wiateîcr tirey sia> be, a louves-
pricc.

Mr. John Faley Thati% t iret sani as lite gas conelîpayiîllry
charge a certain rate uip tut 3,000 atied tires% rccbîcc Illei rate for IlIle
next S,WO and Ille ilexi 5,000 agaii.

Tire lîresidci : Sot exacily.
.Nr. F. C. Artisioig : les coiiîeciioîî wvali wîvil NIr. 1lroîiîî

bas ý.aid, Ile iceiloti lie spealis -if j', 1 iiellte, qunie gecer<l *a
Etîgianti; il s jîraticall>' giviîîg .8 dik'aunt, a,. 1 îîe',ad ta

Ille coitsuîner,wivbel 1% praporîioînnc' ta Ili,' sise ofîrite current dnriîîg
a ccrtais periatI. Il 'iet10 trces Ille dhieuîbtv frotne anle point
of view ta a coisiderahlecestl. biat my idea iii poiîiîi<usg ibis oeit
andt.tîkiîîg tie poisiiti wliie: 1 diti %va% to get tie si:vs of elle'
ownerN of Ille sîniailer si llolirc-seiit îvho hanve b:daîlexptri-
cncc. One diffictihîy 1 hivc ('uîtri niyscli ici raperatsg elie
t.maller elass-es if %tatioiis nus tovii of s,ooo Or le%,, k% tire failtire
Io gel sîifficient resaiia revenisie al al, ont any - basis of rates., lI8at
%vil admnit of eilleise nof ligit n tire faufil Isler lisi. otidb
l;L-C 10.1%I. %Orne of Ille, central stationu aies) tbai ilîrir experieîîc-c
j,,, boit% iio%vse i :î gosse oiet Ile eaîtract bas %villa a sUduîuig

!,chedtile of rates, andI thase irbo bave îî',cd ieters.
«Mr. W. Il. Brownc : 1 Iiouglut sorie of Ille genîtleiiîîcn licre

operalisig satiali Ntation'. voîîlc in%%vcr <nlote rcatlily. 1 lialipeil
to have in su expcriu'<ice two smial îiii' iii wlsivli Ille fat rate

%yleni ivas ;ai operation; elnco iii ten %vas a i ,ooa ligit plans; Ille
ollher ira%- at 3,oo liglîl plati. 1 cil iîîged 1 leî of ilît,'. onit hile
fieter 1ylm iti lnt change îbu:în î tc he ci 1 have jus't
beec liiitig-far 1 confe'.s tiet:ui rallier a tieir dCteiirtîre itli
nie-but 1 dis] plat thein ose tie semer bas.is, anid itstead ai liaving
a i,ooea Iflb plant 1 oblaisiet erer 4,000 liglils sentt (rotti tient
came plant, andi cacli inîiiiual ciomner Ipaidi a grcat ical. les
mont-y, but 1 gai a gratcal detnîcr money out1 of ini> Soo liglii
machine on ste nlClcr thasis iliani 1 coîuld oe Ilte fli ratebsi.
l*cn 1 tNlc-d a maie S3.oo a lansp a ycar lie- objcecd, lît lie
mightl p.*!$ S.io; anti an tire flteter ba'.is lie couili ay $i.âo, assai

somscbod>' cl.sc ivoîld pay Sa.io, :înd -,o i goI tait of ilw 4,00o
lighî'î a lanrger.ailitint o rceicie- ti 1 ditI cris (f iooo.

Mri. S. Noxon : 1 arre glat lo %ce 'Mir. Arntstnrong lia% crackcci a
nui anti expost tire kernel 10 vtcir on a tlticq.ion wvhich i- ef grcat

importance to sîmail centirailstatlion managers. 1 iras anxioîl,. tai
lean front tlle di>ctiNsioîi lucre cie reltiv-c nieejs of tire fit rate
andi mdac ofîct ciselling electaricity frott iliose whîo have li
expeicnce, for clic rc.useiî <liai ve arc suipllrig eieclniciiy %Spots
lte fli raie eassaiu althîoughi we have clicti,,d andi potîderet
Over liis master te a cotîiuiler.tble extenti tlîe objection% svbiiclu

.secmcd te lircsecnt iieniNelî-s te fis weue ofisc iti intinntîint-
able nature siens %ve couti nol %ce (aur iravs' e ci'ugiîîg csan

Ssm.Andti j tlîis 1 'viii lias-c le diffi. r front MNr. Browic in Ili%
expent-ace. 1 tlîink il i% caiert gn ca e8<sîtoînver gopay a uitîiortît
raic pet monmie on a flat "Sic sieste it k% ta get fainîg tepy a large
rate piet mndeî dun-iîg tilictaî-y liititiîg eaNcis, and t artîicle

.%maiier rate duiring lire Ntaiinuer ît;cutîilus, for theu teat, tias lier
cuslme?, altitî i.t altnacicil very ruisel moriie forcibly b>' lie-

ntaamîm ltOliîtlie pays. Ille misinitîint aninm ciii'.titi figure
ixitlierren; lie docsN nos rea.l'.c- tua lis i er.ge s'. a c'crlniu atllolnt;
perliajis% lie wireuif lac figure il sels, liait (lie gîesiý, trouible
Nçith niost or Cuir ctiitoîtlrs is tli if vi>ota prrent a large bill ta
thente iliy îliink it k otagos Noav, I bei o'c s r fnN as v
expenence is concersieci, tuien )oue can do bactter ulpain a fiat raie,
anti vois an ii.akc yotir.arraugcnicii.tls ilà yaur ctttonicr> lesser

diîti 3*cîî C.111 %villia .1ileter syt-.lc lor tireL rtousi 11i;t il 55 ea'icr
teallaite c1 % s ari' t-oiiract oit a; glas rai e. Oie Ie <lieu ci s', %ava'is,

088 Ille filrer liatîi, 01titi clitiiitole aigtOî'' Ii lia- %0 atli uit o
irllci cie liceic lie îua I <iralît% led'. lie I)liltiti <il ses po'.isi 81 Ici

eiîlier t:îke yohîr gî'Oci' or leai e i luetil filiale a'. il -.lait% hi%' futt
andt for ian lutea'.îîi %tcit reî uilie <s iii1 <8808e. stabile uîlc'<o tIcle

siitang s kt& t 1elle gî i' i% ie c'tlie. ilitii ) tilt gel. ltre a% r egard%.
Illie feasilli. faital of-a- %vhut osita kiiig tflit'ic. *.î% eîtl M

%viiie tillah au pîlant îîlcît' voît is i'kti îiîc ili rî
ga'., 1 lîe'e, auî saits. '.îîe.igiiei s% puýl- c'cIewlit-hi îvll
liaie grcat et force t ltira i .îlî t'aci 1î %sn - t, it 1111%I tic
oi cîpnîIIOtî tlîîîaî sa sîiizuatcalii t11 l'ei.at sale s> %tetl a'. liesi lndesnlc'
afIl etu lîttc'.atîci îîcni ii'. allais a envietr tait'.

M r. W. 'tlîotlîii'.tiî: I i cav tie iîtfîut ci Ilie cnue of tilt'
stitail icent rai %Itttii nia.gct-', %tîi1 Irlai e lîslt'ilec w ill h-à greai
dento ai it eresi Io tilali Ilie genaileiliîcî liai e a.idt. I lame i t c'.elit'
lurest'tîtt tclsatbt fileteru sai'- .<iît l.u rau''.,, arit I iîltt'.i :% ' i l:t
tlle fiai rtîc's are ail abiittî.u SCîî lait- t lherc' .tc*i- ciraI rc'asatl
îviiy. %% lienî tic st;u tell a buttstt". tic ttaîcertock iii sc i c ctrret

bt- lie' fat rate, aisti si, iD#utiijg à,t cui it iran:t al grt t lal. 'rbIe
cîtdiat> liciue, %%a<ile us. gels about irnt <5; lo ý»u t:glat,: ;anrit t'e

iouses hcitig ne a r'stietit ml Ntibtirhi nue~ i r% înuehcl .iuuît'reti. We
Iati Io lirot-ice alietiai ti.g t ;i.îrict' itsi sc'oit n titît.

%îtec îm .u o iigîis, ai a lituecii (ir t' fiai rati' s>'te'iî ti liauit
Ici î,rcîiicl 2l tgt<r<ti,,irier. aisi aiso a t-c c.stu ait ela-
cit y cul sectitdar> mtatis. W' îi'rv soctit iauttît tsiai tilt- valuttai
otia la> ici, 11t11i111g neî Ille~ ex traatt i.tit.' a tmfuseil tti t 111;t4111
%va% gtlig to %voil tp '.0) No îcî i i-or>- t'.u r, aiî iieri' wasý Ostht
cilte î'ay ta gel tvc'r Ille ili:Itlîlt , aid cisisa a ii ptt iiît'icr.

\V t ulc'rtock in do ia i. î' ic'itiie <ii a'. chatltiti a ;oa-isiilt
miacinte 1 mntî alte u et) f uata iiîu<failglit:. ;tract ci<<ing fuie % va r'.

hav;ue taueîr %eil tilas. 2îîuliîte iuiaîic aboie -. 0 ta o ler cellt.
aof its% ca,î:uey. 1 ratuirec a(, Il% cili<g off titi' iî:la'ie tif
Isly tl:ut rai e cotîtraccis tuard pîtttblig %lierre :uil tt- ritie fietecr svsieti.

i ~Oc inî'lit ai 11 atrachat- 'aiti Siail i îî culî (ILI ils î oî k. SNot
oiuly dans.uill ili cItle ea'e i ulame tua- ý;O-light traiusfortiîir. ivok.-
ing iigeilier fataitl îhc'ae are 200 ltigu1%ts lssag off tsisal. %tell sas Ilt'
fors ) cars 1 liat îlsat ei eii bil t lie iîse lurîîkîa. Stîiîi'iaiig 1Irlat
t0 prov-ice c'nrreu t tîIe liai tait', %illa ceaiîîr c"îcuîigli Io Carry
ai-r tbai aftfalent of trreîîî * -(le ,farud-es %%-acî ile ra i.firiitr
caltant y etntisgh, %iea> * Itle e.ittal 01111.1% aitl t lace ai-attît- froit
fia1 t ü. .1a 855:i celles tutlal w ttdt im î Iti' affre'a est ils tilt,
calauits. alotie. Ever>' auiiperc ti ive cdi er ittî tetoiets
or itlc buiness lioui e irae eitlî'ci Iio Iii' pi fot, ai a fait
rate; eoiisequtcstît> we arc c'aiîiteuli lu e 1ialatl i tht' essore't ba's'.
1 tluiik %o, atlli t rottgly acitere te titi' îriitsililt', att] i thIitak if
îlîi'. getlemanut (NI. Nacti voult Ir\ Ille fileter h.vsis lie %vsiid

ver)- %î1o1î fit oetil ihiili totglit iia tIti' sîa'. in tuio
mur. Ar<sraiittg : i ceso agrec ti-aiia mir. *r!àaiiuscîuu si% pIler

ni lbis state'îîî'ai tisalt aiIl sli' cuîîîî CXI)Clten i'ic', tiliCI) <s stiiiic'iî-Iitt
iîotified l ire î< i t ti lie î'. î-lotst ' 0Mcitiltal, aiî tlîiercfore

goscriieti by city condction-,i' ivhaia <xi'., us ellte rt-latise cîc'ira
biliay of tire tîvo Sictic..taituig cif t> ais-il xpveii'ie, i
1,1îo;r ilt ia a& iià:ijeîtu of c:u'.%e% t'citi fitît <t luttec-, as% 'Mr.
Nomoît pititts oeil, tCe tiake a eaiitra-t 3it a t hats <iliait ii
cleal %villa essorer charges, wirbili i ar> %.0 trtcel%. .\ait. goulag iuack
Ici Ilie pucins iî-liti h ociîlittuit aii 1 paer. i liai us, %iens tir ulit-i'r

ina 1n' blcietc NIrCIt 'Mr. 1lliîutiuîu'ocil si sa" la v-oit shIottui
)liai-t i.1y foi ei-oryilîtg îî-lîclî îs" ilircii we aonleter, thUIa

si'aiil bc quie sntlsiai tors if voitî coult i aîc'.îlrî' il. Ituit Ilit'
Itiea'Ii1risng af :tlitierc hirs dcic îlot veau>1 tc'prvi"tit t' i-alite ai

NIs-iat iN gailig thirougla v.oler îîîî'îer, aniit tîau j' jts for Ilt' rc-:u.îîî
1 liavet girail iîî mîy palier. If takeu off aIt ô pari.. ai Ille lierre' of
the uîax<îîî ln, es-et> %irait v-tsî arc' sialuipI iîug sltit lit%> iîlil
îrcipariioîl of îvlit ' iiît.it for pîlaces c ;l:ci if t:uir-t

off ai a ].ater îuî'rîcti ai aîîeraîîoîîa is îlo ii1-01 at Io cha:rgce et
thisal puropoîrtionî au aIl, &tti îhiecrc atcn li chi.to eîs as miie,

-%tell liotîldîî lieb %olsi for v.ar uticle ; it as areall .u citffec'reil kîtîc af
iassis, Iookiitg au <i froutea .Comtmiierciail 1aisit aioif

Mur. lcller : i1 fiit, lier%. ciuesuion C cîties homeiit ai t"ft'ri-ic 1a a
il.aîl plans. Refr rîg ta our vi'xursiice, 1i tua' '.:tv - ticehnd a

flat rate, fard cuir gtî'as troule tv. h-u ba t ît'l nati îî-c fladc 9ii
cary' Ie halcl îîo puo'ssiblce man ti ci tli iig Ic'e Ilul'uttîiai. i
tlle %.lisse refile, ive reaized ll le»< tis thle îtiCa'.t Iutllgtlnlr illaui.
Thkere i'. io quîc.ttsoî, ilt' :, tcr Ici rlu %v aste et'.liit't' oi iic
fiat rate tItan au) lise ilic'tCr plts. hlitisrcîîr. .iii ihitings ciii-
,.iterol, ire cieteriutiiîetî tiadalî Ille îei's>.ltî,andt ve.t rt-
sioîr tiii il1t s. totu bli at i nos alia0gertîter st'feui-
tmore iiavticîilarl- %iti. .,garu ilalte quiestion titf 1pcIluiiaiî.
Wl'icii vs'aire iii tlte .a o f a îîîîîîîîc tiîalai ycuî liait'. goi 10 uitu-

siclcr thait cîuc'stioii. WC are .îre 110%tts iî'ttliitg tll'. suhîutîîîce
(iîartl' lu> us-av ai itucetliig thle celctitt shtore' tc'nas-11) ký ion a tiat
raie -Peopile 'Nya tht>- isu te kiicîi ithit tht-> arc' atuctist < liai as
tire pasiticîti tht> tatkc .u&rail ptI>liv ut-y ai iiicrc'asiiig tit'
ntiniben cf cuir snuall cotustitlieî-'-: ice arc liopa'.ilig to liave a1 sort
of Coîtihijieti plant ; Io commiseî Ille enier 111.aiî for large' -att-

faiii rd it olTt'r a flat rate tui ser-s sîîall coiisnierns, .IN., lire tir
legs hIgllt'. .- u a certain fixetl %aitle per %-car. we ave ala ,uo i
cnittg tlle aii'.nbility, ii fatc, WiC base Cauîiclie ici tIO il. ai

exatct .%- a NIr. lirowrte Ntiggecsih bullte ho ate a rciticiait t
large cotiNuniers, on lite attici Salaisî et tcsot ii et,%otistirrt'
ofS;.i anti n stl langer dicoissittt ta caîutnitr'.4 ostn $fot

NIr. lala. Il. Ilnittviie 1 isses),iiklte lti«Iuiliz> 4,1 ceistg lt-uit
t'itstlers 1 t,Cm'~ in~I iîi.uftcI. Itla' .111' itu-c'i îne<v

titi lier' mîi'et '.3-siVji lr:are uaiatlu hi'i"sitili a1 4 .11ija<iil ltai
siase.'vttig crttirel> titi Ilte, f.at rate ba-sts. tîc iliili.îiiiig tut' ntier

sv. ct l -erk% 'nudlt aie, %%i li re t %t iitizii-r.% îijlnaic
tif tlle -.îte ai tire hIsI, %ii arc' tie giig t,' do, ais)tîi al. Mlr
Ilioirtut' ? 1 -.%id sse sial ;ati tie% tinifuiruit pia itu ilii f<si%
plIace, ic siti ciestic or la gc'l Ltuiliu' tîlat %% 8il * cîtisîîîu at gis-'i
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îîitiitv tif eus-remt- -lthaIt cat i kitout- are wtitii a certaini
reasta1.t)t iî-ngu. Il a- ut di ti ISi ailloi oNtiti t l»Ilitl flt&i ~e5ti
lite lanult ut-ltlî a reca.-ilaiîle rantge (if %'esit(, a tult n% mat-ii
lic abile tl kîîow litI a gît-ci îîîîîîiîr tif laiîtit itou-s, nviti butai-
iîîg. sîtîtîuld relire-.eii a giveli assiile-r tif lattis- of regisî ratton ;

tdlan t'vili lii tits li-st n-os-k . anid wlitet ue hiave dloue glial %% C ttii
su'- 1 tut ssis, Oîi- :Il Voit finatl ait>- Inuit n tlt -outi htall coîtstuil
vou it- er uIttoi % tv u tIi tîelci; voit Cairn s-i iltus n-ii as vo-ir ci
lt-;. £ vîtur clt'ii. I tititpi d I lle uîlisi-ttî plat tfirtl tî f c-ll

ae gî%t ii tttiîiîer tif hous- -t lit ilie laîltis ituraîîiig, aid -etliîîg
and mii .titaiig lteé itîtîtîler tif ltuttas- 113- ticre îtrl olitf Itire
lnitet. Tiîal plaîiasl-s mitscocueti ; tite miant îlnes- coisi-
piieiid tiri e îtttîi i sotte ; liu, w;u alle tuo go ait raad ii' nîcîci-.

'ardt Cllteckl i trit t(t-e->- day. Not OIIIV tlltt buîtt lite 81ttitagers% Of
latrge Witt)sn-h as-e dieettictt talionit eur eîiîOesfois lite
ltiuritîtg tilt ail ifi tif tlaviu- liglil are allîto td% liselie iieler as a
inaat' tif ciockîig Iliem- eotsitlntliollI > tliitou lttîovc it Iln1e
niotable ca.-e î lai 1 liatir tii> expceiee. tite ilianiagor of a large
îmttut ittî luat et-cru mtte ci- î liated aidt iau pniteu fortîts

slitîuvig tise ttttîîber of lîglît% cuiîetti u tliai lthe> n-cie, raitd
tire- segslraLiil tif tlietî lirceitc t 1 it et-e->-tititlg..so tlt lie
tu-asa e tib o kiowt exaecl> n-lîetiir lucre tu-usaîtv tise os- atlise tif lite
ligltiig Tise gi-sat t rouble tic e iti n site i.%sîîs tsI al oui-

etîîîîutî. t oo extive la a uu ,:ri u efo .-
sholdbc ririferil lo lte putbllié st litait lie> îlttît bu> i of

tic-esîl %. alot as a iuîxtti. lThe fit rate 53soltiti itot a
ltigi ptrivé :t% tire I*s-st rteuItll%t- w lier tire tuait wtats 10) tie lite
lîgitl or alol, ltard lie objecîs. BtI if v.ou say lu a tîtaî. take tii
lîgit atnd use il jiasI a'. >-oîîs teti-.andt 3-otr fflecastire dîctate antd

lt> fr tt-t:tt %-tit ise, lu% iistiîtidJt;îil ill is le.s t itant il %vtt-ild bc
Ilth tl it rmie; aud il %iîttîiiv rLqttirt-s% 10 Iîtake tite otilt kituitu
t liaI lit- lttu,. b lia'. trlits uat lié lus-u 10 gel fiîtît ti tse i. Vots
eau gel Si..;o lies- lauttît ut of a litai camser ltai yu ears gel $3.
1le IN- apt go loosk saison Ille tiler %v.%leuîî as lio look% ltapont ittes-s
tît eotni-cîti %t-tla gas. But let lis tako e tir( tsilîiint ard suvy

meilitut, .î liave a etîinîttiitltv lto %Cl ; 'tre lituiies about. il,
tu-e '.u:itî 'tvoit Ic lîteastre si attd écick It uit.l( a it la> for 'V.u:tl Voit
us'e. llu:isguig lit i liei fiai rate i.-lo ito iviies, il is atoi fais- Ito Ile
eoistiissui-, tir lu tire cectsie liglit tuait ; si is itloi fats- in lite coîn-
%taillier lgi th lit sitiltîe ass îîe '.'iîu doc.s îlot ei siedl huis-l, artd -et
lia% lui lia' fuir si ; tsi. auit fair lu' tire cotîstîne- iii lite 'tutIes- tallte t
pa:y Sio wlitcii lie lias% utyt usoti $3 t-ti-ti. WVe %hoiîld culltale

-tui iiîes-cascd tse, îlty ii tkiîig au iiscoustît on sl fos- tite sake tif
Ili~ le :t- iii il, Matt I)CO.tti.-o:L-uî;tits itiil is S75 os- $îoe a itonîli

tuttI t.- a mierci tif mai ;tisqie tite mtari gliaI lay.s vOîî S7i
ilat- atiloit tu'. guoti t tî-luîîîît-s- as tire tulattutu d iva >i -ls $5b.

' l itsuita ut'ties 3-ttis cii-s-nt utî «a gr i- al v ttItlots-s tif lie da>-
t-. tite- tus-uit 'ou tu-atit 10i in:ke tite lance ftîs-.o sth litse u vili be

tilged it ,ii-,tietfeutiec ti li. si. i rectiiitncilui li tite cotsiier.
liait tif ail lies-e lii itîca ti geltiig lteé cicîrte liglit tittti go, a
itîtwtei lance. i Iliut- litI mttIi lie tu-s-u-t- tir wn-hii centI
N.ltiisll tuili piy.

Ms-. il. F. Ree--uîs :- i trui% îiitiutigilti> i s>-îîîlîali> uuîiti tliis idcii
tif uusiug liites : :t% f-ti st%. ute e-u 'tu-e areui-okîîtg iîtu the tu-tes-
.-It-li. Of ctts-,.. VO s-ou i e iIiu .tntl. 3vti gi-t MI kiîtuls tifsoie

thisuiies s-e gout tivai tif tilk dlout Ilte alléger, n-ili a gooti i81a.1t-
pileiu s- tiet- iîîîîk tii-> utttîuld atite- ia>-a fiai-et l r Ie c.tuise
iti-'. ,-'- tt- wuttil ou k iout 'tt-isu 'e s-- patnsg for. Tire

aut-rtut glialt t-t, go la)t t--gi-oct-r aiti.N faill vitalhîî vis ai-c
pivîig fus- gi-odestu-s lier >-cas: tult>-. lite utoti wotuîld iaiigii s-tl itim.

It ilititt .la t- s- tli s-sVoi ail kîtou, voist lis-ute goI 10 niake a
8.l -tiîiui aiitî'. fuis wta.-lu iiisto-% etc. lit lte biîi.-es-t pos-ion

tif rtti lututî u-ies-c Oie lItit li na ae lie 14%.'t- a cer-taint itsice and
WC~t latue gotIotu i-li-usge huîis ti-~i btiute si atural- 'ttutild citargé

liîîii ecaîi- u -t txp itîti lIo uVas-ti- i- iigii. t1 l-titg ii
ligis i ns is i.- ast iI'~--î-~ici - ai- as lie. is% eiiicei-ni-îL If
lit- lis-tiii tis%,e -oal til tir os g. lit- ut-otul alitt u. titioe ligitîs aftci-
litoli. Whui~u lit. ita- s-t fiat rate ii let%. tiietî gui .- iiiîg a Iley
like. Tii,- iteit5 îîaîg lutaiîtitas li i'la ie in s- lie clo.%sS rait lu%
itisece tif liimites.:tît and tt. off ii iigiit. If iliese IN alîyliig
ttililtstt goîitg tits i t lite uts, luo :tdi'.iila; b mostre fi-ont, lie

liti ont lai, ligit andt i% uuiiiîg ta ui:ty foi- il. :îs fus-as te gaies-
àtle- a, î-ceti t-unici. 1 titite ngTet. tviîii Nlr. lirowttne sisal tesloi
litt - t'tis- ts-tîu lutt s- lîtîle mt-ii tise tmai-e. .jîts itefuire i lefI
litittît 1 l.tt a coummertc wtitsta large ftrni iii titis% 'tua- : We pt
itra t-îcertain iulîier tif lîgit- Ini lus- tîtîliiul t-las-gé huit a îîtîîîiitîuîu
i-ulu-ie pos- l u .- la i- î18lî-'N .-li mi tiî :%Ui nîgit aI laitte- -:l lieult'. a
dat-. Tiset .Ias ai '1\ tut ili, ilitioitttg :taui sun tmil six aIl itgit.

miti t Itlîe fi tiI oltire- >-.-- titie% lime 1%, iîg18t tais 'tlîcît il ge-.%
îtr li-s si\, and ititlîîn lite tusitilig uvlusti gicte- 1l:î n qîuec-

nIta i 'tii oq.~iuIig ut Ilte iiglits aI d:>-iuglii. If ilii-> rin

s-i tglil tlî%-v uuiii isi! :a is--t uit-at ittore lut-i- dt aItlle cinlr.tcI
i.- Il,:%,itu-t ciausg.- lîuîti :t raîîîîîî t lie yeuir .- a- if hie titwe nuil

ls' ai tiu-uiîiîasv aîtiît oif cusrout ie tîtuisl îtu so tîttici s- if lte

ltsie., a ee-i:îaîtî q1 uantaî,ive ut-t- pt-ciii -t lie,,bitil tiff. 1Wc git-e a1
t ii--îill. inu 7. cau. if lite acceiut INl i rait itfore Ille toîi tif tule

tîtonîlii. IC lit- uî5.% :u i:trg.r uîlî:ustiiu lié àel'. a; iarge t- isctînt,
:ud tue sitake iii.- rau lot'. WC. tit Ilte -- alite iîtîg 'tvilla ttie-

-ts.îe s ou--eite of ittîs %vtitl hî:tvc iii-'N îaik lire, %-uilte utay
liCv. su>v utC tiî îlot uvtni linate a iteci-r hi-ctse tuve iiavt' îîu

t-tîtitcc ;j iii . - tt li nitti iiiink thiet- wiil ri-gisîci- riglit - n-tu
itatt liti %vicrtn-t tirit gu. titii-s, ;iiti I liai kintitif iliitg

itt-t- 't'.aîît ttî kîttu utli.s-t iu t'. goiig lt C0,s1. A-ndi i 'et-. gui tii
to0is ntii andu l% >vtui- gmet-rie--. a u-v.%

s- . F. A't. itu-i-î iqv ba-t le-i uîsîîg itites- itout foi- atxii
lt'. 'tj-is tu- havte lia ralu-'. a.- ut-ii. but titis tbjecl i.-, as f.t a%

posile t v os- tii-cuItlOlrr-. on le tite tates- raIs. We lake
not tiltiiter-us tiî.ves-tirs- litstn anvliiig bitî the' nicher %V3-ieni.

.\Iv c.\pnettee t. litai si ru-utîcqs tir týitnsîntliblîýn tif liit. %,btî
e.uit ot v-t-se-t uttitl iîori-t ls-gel>- ut iuî vainî iau a mnnbci-
<if iiit-s- ;Il li1tit -Oit &'aI tuids- auîtli te;Ilr uotitti Wiîei %ve

anake fiai rate.% WC itae tirent ont wblat wu comîsitier noUlti b,
finir avoa-agoetlttpaI iirosîgl tire 1-car; yotl C;9illiti
mîore tihan a endifièereîit kindis of rates, andi thé rsuit ,,.t
inai'. of teé eti%toiiter.- througi arists. contanmte n va'

rittuel% larger aittît of iighllitit yottr rate iii figureti nn. *
kslowV you have bo keeît constanit %%ateli tir eise >'Lit wiii litai til,,
leavisig thé liglits tit ; you %vili finut a custotte leaviitg lit% lighit,
on eVery iliglît atîid let tiig theîin run it ilniglit , andi tiiîig- Ile jla.
J ksî1otv tir a ilmnIe, foimuaieli nil ut>- Owsî, » i) ci-
store aitlite townî is left oit tili glie pilant i s turnot offI% cM'
toitess use tire v.ery itatsuebbtter tuit tirai, Midt a.-t ui e-
sittt tîteir lighlts off; stili, you iitve golto 0wateil tirent tii a con.

sidealîe eten. **a-ke itotse.s on limiter rates aititi onliît'.s
attiff 1 tiik v-oit %-i il fitai; a vMr gi-calrivai of diffèretce * ,.
:tri os-Juta- 'sizeti hisse, it lia-s betvweî 20 -tard 30 blil if '.y

fauit gisent il) 01n fle fileter sYsleîti liséré ai-e about two, îihs-,i-î
four liglit% in tire bouse that practitaiiv tîtake lire 11101cr bills fS
tire itonth, sav ini tire fi-ont hall, lire sittillg roonu, tire kit,lieiltanti
lies-lîps tire diniîtg rooîtî ; tr i-est of tite liglits are used coin.
ptai-tiveiy blle andi tlicy cost tir IlVU tui ratcli- tlillin the

yer ois give iliti custoiner a flat rate aidt go l1:tt titat hiciti
oaueveniiig7 auJd %ou tvill ialt titi-e!-fotis-lis or lire ligitîs in lthai

littîse tus-neti on froin dlusk utîtil lîedtiie. i tltik 1 a il sta.-ît
ttait tî-glisi itaper titat t liglitiîîg résidentces oi listerî-
svsNtetlî yoît caît depenti on lire conîsompî 1tionî, tltat j'. ts s'u, thei
ituitîber of kilowatts gostg oraI aI ai>- tline, as beiîg abolit is lie,
cenît. of nitat vois ar-e wis-cd tai to. Wlieî ive give fiat cule.s 1110,

of lis figure olit 16 o.p. laîit,'viiere:s oit tire niele- iîa i. Ut
cati figure oit j c.p. andi go c.p. Aititougi tire laîttît- as-e not
ajuste as eficientl as lite itigiter ciass of laîtîps, on lite '.vitolc I
tiik we wiii generally finali il to oui- aivaîttage 10 gel îiîcts

inti-odutcei itto lite sînal plants as fast as posible. Vil kîtjov a
gi-cal deal boîter tviat %-ott are doiîîg andi -ou linve tire ct-cilnu
liant t-ou ai-e gelinig liaid liracticaiiV leir ail thaI gocos oui. il
ittiglit say in tlii coîtîtcîtioî ti;t i htavé ratie- a uniique scliente.
1 l'ave a sitail towi 'tvlitrc 1 ar11 iigit:tg tire sti-cols 0oitlite ineici
.ystrni ; int otiter words. wve pîiut tri indepeîtuent cir-cuit, on a
iit-ee.was-e circuit, cîttes-e il t ite tovn htall, aitti thé>- htavé a ntieter
-aid.i wiicioftioirowstaîtisd.in1îi- lurt liigitsontaii offwiiîtcs
ilie like. WCe htavé no contîract %viti lthent. As a restlit, i
tii;il tite% :ai-rc isid Tire ar-ranîgement lias bcit -uining
about a veatr ardt a itaif nouv, and lthe>rgve sie aiu order to put ;t
vos-v coît'.idera.bie exicfls;oîts 1b lite sVsteiii, %o 1 tiiink th-'.
are toierail wel satikfied.

Ms-. IL. 0. Fist, lis regard 1o lteé flat rate %V!,Icslt, we ran
atg.tiîit ;a sliag ltai ihave îlot litard inecitioncti ; wve starîtd u-ith
acoittract for s6 c.p. iîtps at:î certain rate, titest go.p tacs-linit
rate, aidt we fottîtt afler a wiie ltes-e uvere ;a gi-cal itn>- to c. P.
used. lThe. satid îîev wei-e as gootias t6 c. p. lup. fitiis thiiig
ut-ct oit in titii% w:uv foi-a t-car tir so, tite loati gol tresînendousiv

ieaiv-, auJ lteé îîtonte didn't conlte laup, %a we piat :tî unkitouta
inuit ort the road la nvsit l ie %o vent aroutd ;anid iooked ai
ail tire liastn 11U int-il iegits ;atid tite s-stit-uvasia at yîniegt es- ,iat
ofI ou- 10 Ci. 1). lanmps weie 16 c. 1). Tire cutîp;nv lthet dc;cidt
îbiey wotilt liav no nuore fiat rates% for auît-iting 'excecit 16 c.p%
iattp-.; No iicv maradé at comtrme foir t6 c. p. W~itit refe-s.
ence Io lteé zîtoer rate. 1 itigit suv we oracle a discout about a

vea- gOof 333 lier citt. of wistî WC- ut-cie citasgiîtg, foi- ail billk
pid( lefihse Elle lotit or tire filontla. Tile rest utas th:sî iii- the
loîth, orail lite ltos% lite i litst of tire mntdat, :îii otti bUis1, wjiltheii
exceptiont of pes-itals one 'tvottld bc paid ir uti in tire ofilice. anti

ituti ot voit cottit iook, oui for, because if lié tidîtt wisi to 10 aie
tilvatltge Of te 33!ý lier cnt- voit COUItI Nvatlcl itl itit i ntaght

say M%.o ltai ini a >-eas- wc ailosi dotibieti otr itniber of tinits in
lit waiv, antd wc fizît liat liat ioîd s ilie htem pîavislg lai ttc

luit-cgol. lVc gel ;a Jarger résctint for $le ,îuiîber of:îîtrsput
ot Iltit %-e dut uta atv oliier wavu'.

%Ir. S. Noxontît istidersîIotici Nlrs. ilrowîe Io texv lialIlit utstn
lite lîlcîci- lie wuvoti ittakea rés-dtutin in piicc,.anti lit ii%- i-ctetuc
caille ti eveit iîn %Pite Of glial -oit accouit tif Ilte extei.ive tise (if
site iigli uîndcr lite inci-r svsteiit. i uvotiti like 10 know iiow lial
oaperatet. Of couirse lies-c ai-e luo itcit- in lteé cuicîlatîîtn a%

bohein tite flaI rate atît nicer rtu, ritd glial is tr rela;tiive puce
voir gel for ciîlter. Il coesn't itiake aîtv différentce itowv* ILfiai
vous rate i,. ps-ovidiîîg you gel ttotîcy enouigi. il i% ail :t lmller
tif recventue for lite service wiict v-oir give. If vûts liteaut b% a fi
rate glial v-otr arc going Io gel S;a aiî for eves-v iatttp iîsîa.til,
te-e is tl doithl voit woîiid aloi grel îtucit of a revenue. lîtt if >î'u
gel $4 yoit'u itlave a lîret>- gooci revenute. If voit ae %sue it
hîviîg yoîs iît.-aliation froiti 25 tut 40 lier ccit-.

Mrii. Tititiliti.o lit resîidentiai n-tiik yu Itigit saf l oble
Ilte capia6lv.

Mris. Noxoi : Tit i% su. itacts bitier foi- lite :urgunenl of lite fiai
rate. If v-oit ai-e -. ae iraii i%tatiiitg doublte tite c.ipa4city of yougr
(lt-nanto. aPi 'Mi-. Tlii-ttn stid, on lite utîici-r itis, uviii it îot apWy
lu Ilte 11ai rate?

A nouiltles- of voice.: No. No.
Mr-. Noxoit :If vouis arc satfu It iit.-ailing doublte Ille catltii tol

vou- dytnamîo, ititofo-s. Ofî caiicVauCtil tîake vous- i-sttc laL
cors wtinitiî lite ciu-u rate 'vtu-ili vois wotîid liave 141 gpe en

lite mci- asr
Voices : No. No.
%I-. Notii Wiv îlot ? If vain Cars uIiputt %lisait itis- qin

tîsiig litir Ilte oulibutl. il 'tvili atmuttli Ilte sat. If v-ois ian
dépendt tîulit1al, uvua- catîti %-oit iake your fini rate csrs~
attghy iess? Wlire rcotu in ai> %vose pio.itiotii? Nonu. utia
1 sut- abottire flaat me e% tii, ansd as we htave nol dieîs theli
ps-ici o~f tire- ffiai aite, mtt argument on ilie fiai naie itoiui, pes-fecl>
gotxi tîntil tlle ps-tce ascî% ii.td Afler tite ps-tc k isibîbd
Ilieni il a% a qtieslioiî 'tvlcthslie ti price 'tiii ty tir aloi. If vOis

liave.at s,ooo figi îait-iti vois can in-lu a,oo iigils ;nd

jutie. 1897
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ian gel ',;. on -a fint -tt' fri tîîest, vois gel $4-000. C111 vos e
-tti ilio.. gou % Ouir llît'ttr s*týi ? t î-oj-tin1 u

~.c tnl'Ct'rtiiîiv voit t-ail. lattiobe in y
-a r-'111lltlit 4'. ti. u Vo0it 'e .- t fi> i n.h tht (fttioai if. a lt fiale-at
%vtititu ..9.tird Itn prie, igcltpti C.41a dn>(oublet volîr Iami.tat tit.

l' tg)% qi is 11M:kt' your pit
Mr. z 1 ýi: eî i wht'i thte prie etllit" 1 lit bcu'.eîî-.-.etl kt

î*tltl 4vai igt il mute oi1t ilit' it rat t lmia- %V-t wlîia laa tltfeîi:tl votîr
ilioni- l 11011 votr mîeter',. tlitn whicet re votu aIla tl nag':

.%Ir. Ik Ix . Lavinî i tu'ior tIlleî prive oni, ill ht'one ',

aile. pfir N' aon fii tle fim t Vtt 1ît. tiî lit'. le-%,; t liai ttlitr i % o'5tf tiver.-
jV-nDI»r. Illei ot'v way liaat voni t;ai1 st-tre tlle Opjmorttiîîîtv tif

ottrîtrîîg ttiili lt htii ý tiigt a tgl prit-t tua1 thet' fiat i-tte. M r.
Ilo%% ii1.til toiti U% -a littit' %visite ago tit in Englztîti thei expt'rît'îat'

i'. tltnt -bal it'sitittitl igling 3i petr c.ent. tif tht' iîîilp isistailt'tl g-

ail lod. h.i i a, lîlgit perî-eîttgt. lus i petrdaaal
eIlît-t,- i 1 ada pini ini wicla vt- hut aiti t) in alefgliti îg

gî af.îîi. it u.s tntirely t-oîîîîîît-reltilîtsn- hott'i-. satltltiî'.
ifîvaiire.,, '..i tnd atit otn,1 andt thii. îistiîiiaîi butrilinîg ai înîîi-
%tnItr , : iî.iitty tiies, glit liait t'xcevtt 6o pter cent. tof lis. uîgîs

%%rtd inte. My txpt'rienett i reNîiet.ita lîglîtitag ,
;tltletiîîtl -Ni- IitiW9iiii ý-ta-t it is 35 lier cet'La Enitt llat it

dt!'. ali it-tîi p0 lier cen't ; ili otiier wtord%; Vtois 'tiil Ilîatve 8000
tîglit, '.% srvd t) ipîd 300O is il tht'axiîîliîîi 1)îtîrnîîg. Tfiert'fore. vois

;art, ailîleto 10-ivv ait tif voti- tttoltltrs %villa your .300 liglit tuan-
chaînt-, itid % ): art' able' toa geî your rt'vetie.. front the. fuit c.tîîat-îtv

tif tiiLît Iit faille. 'lot iavetinaît goi tii put ini a. tîiotiîîsaîît lîglit
tîlitcîie tO -,.rve. a tiîot,1a1ti cîomuet. Votsi tart nlt gtuîîg tto

gin the' rewlt. tttt Oti f votîr iiaelitit on1 fiat ratte-t tiant vtois will titi
siii-ttw ra'tl.

M1r. Now\ii. rîis 1'. a qtit-%csitt in vltih i tiik itnt tîîîlv îvs'
liait ., ýiuuitt't.tiie it' intiber, :ti-t iiitei-teci. %%*Iîat i 1 ai t'ii Io

îîîdîsf Il% ti. ciseîaSs;tin is thit, iliat wiîatt Mar. iirotaît' ,egv% as

eoirt-et, tltaI toi tare -tuf..' il) wirltg oip tirt'e lianes the' Ca.ti.tt% (if
%Oiur sii:ttilîuîe. I.ve. iave tliv piat hli t thiîtîîîsaîitiglît t:tpaeîctv.
'aMtI i %%;al si- kîîov if il i-; tit' topiniion or tiios.. wio latve IlId

g'pfl'ltt uait WL' ate 'etÇt in %%Vritugi tit to thte exît-gt tif 3,.000
fîglît-. on tii iluie ?

>NIr. itrîîwtiez Ifyo voi se the aîîttlr a I if v-ot liavt remi-
o-elltti lîglîiîg aoit coanuu'iciail lighîhug togt'îlier y.Oî c;îîî a.-sîl

'fir-t .000 lit-llis- on1 :t tht-uind light tuilxicitv.
.%i iltîn tîîaia It ltook-; to aile as if ,.otii.-lioti as tiveting at

gi-e.t Jtail tif aiîuiaey ir his ît ihig tuaI i-; ntît goîng tu tîrîtg gi-ta
ert-it-. If vit- iia.tcliiîit- i% tiploveti tutîiy ti tai.t pîrtoportionî tif

si%. c.titcît> * i -aiîntit 'tt't wliieei. tilte i-tV'll itsn aiets%
.oniebhuu n.- pi g a gi-t'a tit-a mort'tfor flivt- lîiîglt ilstt site%.

-jtinail(f lie.
Mi-. lîovt.- it aîwwer tii v-otr tituiry a% Ira lîo'v iutîth voîl

tîî5% %viret: Itn tht' Citv of Moiîelto-tlaV w.. ii:tve '.vired op; on1
ouretrlit., ý:,oo %v -ie %rviýgt-se tuîiaet-. tit fat'

.;00 kilowttt îîîadhies. iliat i-,.;Oo kilttte.l;ctLli-v
,lî~sl:v li t toneI Niiai\

NI;. Thisoiî i.ît i ti:k NI-- Ntotîn i-t:îftiîî,aîfr.ct %%finas
1 1af si.i tîuai en %;aî that cins flic- ni..'..r sv'lt-n1 itu.-t. tflte--af
pudît iît lia' lîett liietîy va-l botrnet ouli front fist s, ;îmid i kîiow
(rouni Cour vt-ai-'.: atuaff iîiti- l n d :îltxpt-rit'tîî- t'ia 1 lit.
linî.ifttf tîliat i %.av) 11liat f tontd ai îl on tlîîit-t..-e r lvt'iait
tini Z.000 tlgllt5 1 oti îi îlhi..'. îw, -. uppo%îtiig duiat i -tolti iiose
.!.0o0 lîglîts tin Ille fiat Mltt' anti tiîat1 :l oui- Cîs..It'i--.e wetî >ei-
fei-i-u lsinet -i iforitiitelv t lot of cîstoti-,u. wiiet vtit faut
1l11Cî ii n . fiat lutît. tise tI C. p). laili). ilî-,teaLtf tIf tO. atIIZI Ibt t'

kntvathet-t to oîsi 32: c. Ii. itisteatci df 16 ; i hve L-tîîuwn dit-n t,'
itý% wfori- ,5 iglîls latdin.t:ill :i--yvoti ilîay tke il fair giateîl
%% star til- tîts lîonest tifr 'tl0ie- tîatt iii tait ine tiliiig thte

iiu.glî t i-t-r goig t0 lîavt' vouir fîil iniaxiiîîuîîî of z.ooo lights. oni.

itln.t uit-ah? It iiieans tliant voui- 2,00 liit appi-att». is -. iîiply
bnniZIllîir lis the iliconie thint vott Craill îrig iti on1 a i00 ti- 8,000

.NI. Nmrnliog: Mis discuion IolJu linhve tIi-att'> oui cotn.
sî.ilemlî- ti' ;'îstî îiî.Cit tt-î Ire lu fayo- of Ille iiete.r stst.'iCIî
'.tîrk to tut' îioiîît tItiIiet ai-t iglit, stiti t'e otiîî'a gtnti..-illi..î
exl>i-t's% ilîii-.t'ivt- With et-quai tinfttletie. It Nitîîiy stlîisi
tiie. faret ilint it h. ail ai matît-r of -ondîitions. WVlîat I1 contt'îît i,,

atftlt' plti e of niv Ippi-t- was, thnt foi- sm:îil inlaîîs- I mnaiîî
an.uî~ i towîis of fi-ir; onte ti titi-e, tour tir fret îiîîiîîsaîud
pi-ojili- str 'ommttue ai i:t.s iuioved t%l stin tcitta.l oi;îtlîiîi In

lut. 1er 'ctsiîr. i t-e iu mv :lainai file case of ste town i f
l's-t't.îîu ýîi-.îene w Ii-e u'pattiîsaid tN. puat iin sotut' foi-
>1-ar' :u~t u iait j inl on tltc li4tsis or thte iglira; thliî Mr-.

* iiottîwlia- jilsi exlrc.%seqd. anti tiiicitut tlîatt tigne tvas% vt'iv eleai-
i mv ewn mnt, titait the -tva- In m.ke mnîtîiv out of ste àleei-le

light iius wns tn Nell tit; liglit cfîeupily. Inictiiiiia tilt
ate-. -i gtxltl dlt-a (if Ctart- 'vas takeni ICI nîutk- the' -listingsa-

c.qtsiîu.ti-îit to a tnieter ush.The' restit s thatt liha lias% i:ti site
steiiîe- ery liîantlsomciv. Tie svstetin lins luecu extcttîleti

a'tfr 11% iet %iztiro the' taivr wii jItrn t, ant li- i:vt' %orne'
t.;Oo tir t .Soo ligieîs. A f.uet thaI lins bient eC.tlîhdi%, . tuaI onl
tilt lit'f' nI ltigig foi- lanil i-cnt-w:,!- vois tili ver-t i-rgeit-

i-- il,tit coniditionst tir theutarnteri lilti. Wiîti reu-ct' In ovt'r-
hilinz maichines- the t.i hve. aip 10 tht eset wvillîott an1v tfii

CI-tlt, bu-en Ibic e ofuetutte tlint niuiler of liglî- i-tîu tîont'ýn GO
ilatt iceni.ito. 1 know :l-4iof trirn exaniipie in restientiail

i:giitlnt, tth..'rg thîcv ha.ve tl)otet .30 or 6o liglits lu, anti tit ait
aStcrage tiet tIni flot tise mot ilinn li:tif a doyen or ilit lîgiîts;
thi-re i.. no ohjcî in keeping tueir ligits bIîizing ail tlii-otîgii te
hou,-, i Coît givi, instne' tif lrge îîtînibt-r of sili-t eas
an :owtn, .% aimil.ir size wvlîi-e lîy the. fiat rate sVstrn., tliev hatve
i-uii ti iei-v tlle ,-tme contitions as initier the uitici- vseuu

ttherc, N-o fa'r us ninking monqv as concend, the- fIat rate

Jole 189',

atiîîirîixilti.t- lt'tl'i liia ltli-ai'v.îîliîT'. Ifî-î'..ý
11ave ltt'iîît'ri.tthes %v. bl i-, allaite. a eanîitui eduargi' o tit t
phiiîî. 'ifei, uîidthe fiai- rmiet, %Lt uîî hvi' (ft- Ilt :ttaitagi'tii of

Cit-ai tt lua ;a' % tici knoîîv %% btt tîg I*t'. t'tttlî' ; gîuîlg tt t'
ttî a titi- îtt t'n tuiiiLrt'as..-tf tost %% luth the, t'ont t':ît 8 îgi:ll-ï tlo% tliui i- , l'or- it leit i-t*.î' in fi'>-. indhghi'.
4it t il ;Ls sti ilsig (Lt a i .I>Là i'' ili l t ' iîi Mîf Ii't gr

pItiit- oidut ini stlli' sut.ti.ti týke .i'.t' Ih" ifi lisiialt'r îlît s oîiiît'
lla.i a'.tut %lait% dfts'iit' lutia C''it ' liaiît i mil Ist-i-:klsig

p.eat--al liii aîtrilti t la s.tuf ial' il oîî-. soinî tif wli..'li, 1

MîI. J. M. llrtîn in: il stî'iî 10 e ttî' l;% itttliiîi i% li-tgi-l ta
îiiuttî u txî'ti'at v tua ait'g i-t tii t I. l pLaa 1~ ia:u.îa ie i
allat ta siiall îl.îtît it% Catltist i'lat-. \\*,avalî %%e t' .*Iiit-(i ont %ve,
tat flaics- tfifllit tiîg ;at tht' ktild't~î. tît a- . a of' illît

stiit' po%5 lj glas'it tuti lt- iiî'ter The%-. 'I'îî' ail oi t-un1 %'eît
lng laissai the%' Ii..g.îi ii I k .i soid % i lhi~rîit-ls t a' ito
laglt - I C.it';-4 Iti it' Ltot lî1t-îi tIîleaî SIî in la tr> r n to ,uak ilt îa ;

itsiî5,il %% itilîlfie. bl tt' foar lit, t0 a(titiî a iai ai- tiglis
t Iiititgi. Wt' iît so î,tîi : ýa t t a t* lutt-.t'.tiaaa la,- au t . til1 tii tC.
lat'e, tif totit-se. iiîtaI;leîf lutin' Ltîinlis, futit I t-:il% t-lt-ai-I t si-t tliai in
tht litr tenîture. lai>* jilait %ilI lit' iotd.d it, «liait i tli limeg, iti gui
[)i- i t (lit? igeteî orîs- t i'se faut lis itî'.-aiiaot î.S:i
tîtirc %.% ilî.the point i t iluîîîil nt t'or ti'r-u ig.ît'. î
Nlîtal titi' Ilii lt' t'm got tii iî'.e ;% fiai1 i-i t' fori gth- '.iltitit-a'î
thbat ;a giontliuiî> shiret'' l.-i'.., ';t% . 'oî Iiagu ligis a t'î'k.I - :tnd
I eteti kîî'. tif' tsite tnt si gai ter t-rt i froitî it. ttisaî on]f t :.i
v.aî thte, cioseifMItil iît'r hlops ai Ni.\~ o'iek in tartder to tî off
tht' tet-cirat' liglîl utid lu-a. 1 Illuat tut... ite% w'r. t-tiiîig tilt
the fileter lît.'. If t liai( toil tvt-i. titi a fiattti iât iii-> wtuili lîa,-t
iecît geti îng an tsilreti 8't.' .- uîîî fi-t C.tiiitlt'-'ei:L lilIiiîg. i

tiitk filsa ctiitirit lighin %og ~ u siitai làae at.'î t%%ttrt-tl rtti-gi
11 1u;t> fori-ftle caplit.tl itItlVtî -i, I tri t--> lt agliiutii tif ligiîîitug.
vir i-tdt'titt- 1 I ft-f it't t' h ltild ie. t-int (lt't ti.- ivi.-r lieai' ()ag

A t t'e firet situe ttî' ai-c ri-u nîtg îiî'îî b:îlf cils di, iiit-r aii
tualt titi thet' int tutite. uîitl 1 kîitit' for a1 fit-t t li;tltiltt Whoî.' .. i art, tot
the ffiai ittî' ait' ti'.iig tu-et' ti- fouti ut iii - le tolloint tir liglît ili:iî
tuhe dthe pi-tipit èrt-. :îîaî i »aitî gtiag t-t-r>- liii>.- nîi-î'e tiuîit-v
fronîtt Oiiet. I eau I;tk. .' itielie' tuait li:t' 5o Itiaif.îiiio il'e

illte %."Iil. tn 01% lr it ttsilitg. Oitas :g ' .111n''i

Otir itlitiet's wîillî« e% aiusîait'i tir liglits ii, toa ste. ffiat lut..,a i-.' llstg frt'qttett- -,0 oljî riglît Ilirtitgatt luis -u iigutt
liai-I tif tihe etetîiiiig. Thiey tit iot tl'.tv% dotitst. fuît ilii' fi-
aiieuit% udo. Intiaiv .tlenît thaiv aiiga':rv diîthiî ih ft lutl.tlglt oif

liis it ieiiii.s ifo ti:t ;trt t)il. tut' îi'r sysl t-ii, :,ti i gi-t
vert fitie tmti-t ontt tuf tiiti. S> tuaI 1blitl'tt tht' tîiîtît-* cat- ai
tlii'tîîiv îii-actîe:îtl %%tut> tii get îivt'i lt'e îifffiiîî iiv 1 t-tnietlon i Il
tilt ri\,îi-tcu juintiol; n. f rontuairi ut- l î t ;tl lll(ti lliti. 1 îs.f-.i- ta..'
fiat rat-e fui- t-îuiuter-i:ti ligliig. Voi î iit d atl i tre eliaagtîl' .ît
ilii' tic ite - :)t%; :Ii tlit' th etutilf tt tu't' [Iai- ligit lno aaltl t-r

bl', ltui-i ui' 0îvî t fat-gi> - forth %iihî lilt- ît:g'.îîîîi glit-t titti
It'v lii;tt' titi %oni-tii o.î..r iai-il, liglit. Wei get' ll îlî. si 1îît-,i
utIý t'rnit ll(tiiîi,uu :m itlîiqitil i iitv tt'.t :t îi'.tau iii itiîthu-r tif
fatitfu'. aiil aîglit, itîst' i:titat ii whtiîtt lî itiatlo i i-t ligii :tndl li-

fiiwei- 8% iiîit tif sNo itgct# n,;sttî'aî lit' itlfî'.i aStîgî
ettltv ani aitv tttY. lait votis gi-I a gondt I-et- î'tt frontî tiat-ili. I f
v.ota pui fit'îî titi tlle atittei svsttetit tue% wtilti tnot 't.1% ilai t titi

MIal, ftir fic.%. c'otlîl tat st.*tl( il.- -

Ni-. Thipiî 3ioî i hieg In îîît'rt :t viiile tif iliatllks iii 'Il. ?.rtî.
%trtig fui- hi%' tetcellenit imper 11- I M libihus litglt dait 0.a aîitai i%'-
etissîtui i aisi star. v.-.. ii:ivt :ili it.îttt il '.ert siiiîth.

i.Ntu1\0i1 i ig ici stttitlcl 111a.88
The fi'%uiiit : 1 i:tv. gri-.t iiîuî-.uit iiiItatftriîîg- ti tutMr

Ariu'.itiug, titi vtole tif tit:ttuaks frontu itis îuît'î'îiîî. Vt.. - wîit :tsk
IhosNe tvhaiofttfat aesfi lireitel.le,(i t it'St tiitttiliti8 tii tligtist' stili

jrcts thaul %vill tttikt' tih.ctis.ioui% adoit iiif'u--..nt- tif tipiiii. lait
biîiîg ltti .iat tilte 'itil'tt tif' tifret'ri titgîlu,i- 1. ila glifl;e-î'gî t

1lTe Pesi'rî-'.1îî'ua i '.iffîîttv ull 1ants Nuir. C. F. .1. Cart- tif Lona-
(loît, la i-tti lit., 11;î8u..r tlitile ttt- The Co't n Uitiiir':t sa''if

Elteîi-e N~îi.-î-. <St-lt'pgei t 22.)
'Mi-. Car- : Mi-. I>'t-tit. genutlemenî'u utiti a'iiiit-i--, tif tItli' i.i

itionî 'flit siujtet tuf ni>% îImper at% :îîtîîtîî tiiet lirilalet

tit' '%tijqcct Neill lt uite. iii.r.foîre il auitlî- it til'he :uti -- Ft-t
ti~e ai'tu-s:îîIlo I oî. Itiiu:ke That'nt: Cgîtitati-t-îid g''a..
tit, liaiu kiuo', t Ill e lIt..' e u>u i't- t sii av i n tacîtsh ltt'-tst Iti lt%î'. tif

yov ts ath iper t-iaI Niur. dmnuu'.Irtisig. lîî',':îîsî- mi ii:tsiv dit
vois, ttî'-s : oreait vvi' g'iutl>- i'tîtiii-ieti tii-r stitaid tii

Mri. F. C. eli-I'roig ntiot-etl %eceîîîftt hit N.I. i.1. Il. fi-oSavatei.
thtt '.t vttue of i.tiuks lit' teîiti-t'f Itn Mi-. C.i-r foi- hi-. v.itiaiuî-l
fi.tiet-.

.Ni-. Bli'vi' - 'Mi-. Car-. fi-ta t rtihwav statîtiluîuitt. hi:t, :tîuîîuli.
itt wlaat I ilsitk i-. t tites'.jtvitaîl ailh 'iiî,,' diiiu.l Ko0dî

iiiio t yld loyi i 1va etti(li>te., ai&ititiitkt' tlieiîi'.tlv-.îîî'-'s 'l
Tisi i ,uatittit steet tifctl..îtri.' iiglatiîug. tutilt-tu:ttiig oir

ato' tthite iastes
't11. i>î-eshItlcsit utt tuis usîini c:hit-î dtionu Mi-. IV. A~. j.iniî'it. tif

Toro-untoi, to i-nd ti% Impeuuur dira -AiuitItir Thi l fflieitui
to Ccntra imaion i.igiititug îthd lltireet-. (Stec uigi' i 5.

.%Ir. C. B. filat i hnat. ',try gret-t 1pit'a'ou-- la uitivîau.t a it.i':tn
volt' of tiu.'tik' 10a Ni-. jtilisoti'-o i-s- vaîttalt paut-r.

Mir. J. l 1ilr hu:vc. mollîîiic trt inu sî'coing thii..- tn i.
WluIc ile ltcli luit-'.r l:ave lut-tn. tIo iii> tinîf, e\'cei-uitiglv iittet'rt
ilng. iie-e is ttie fltîîu it lias% a1 îîsalon liriia tilhie-nrig tii
lts: ftatuui-t tItain flic one jI M.t -i.
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%I r W Il t I(tî%ti n ltli-c :e filie retul tut ii. i dlit uait
I lle qîlitSli orf Ilie Lt% to ialt unî ma% referred to, but tiot liiig

1ad lielicew, as luiti .VNi ofloperilitîotriîan tiac accouii.
Cntld % oit add l ii tlisuig tit tli.tt fllte. Nh . Jt îîlt)îi ?ý
Ilr. j tîliuusoii I*rt'lee to tlt- ~ s loti ilinti euialle v% lîirl

livre. ] %iilV)l I.:Itcl it l lnt Iii betuîî lectis nitlo1 lietx si.
Sut far . (ir aulutt ilirve yvars, oit t lit Nol-ir Aticricasitt ontiet.
(Iiin ig %%hilal t tulise iden t% pc iii liaiteu lia% bîeei mi 11-V. illie

( oNî Oftiutir u hai , c t liis ut (titl iii tCtii1- Ni t.îtlitll% ki gai e
gond e~iliueelti rc:ui- NlUlui nost-t'CVV fri-tii lrve to rive

lier Cc-itt. ti' [lit, collt. lTe uu:tiùetitt gi.u a îepettii;l gltai-
atit ce illiat Illicos e%i lI muit cxcecul 10 fier Ventt. il ii- cn ale. I t
ll;% lxei fiuiil m it lle moirilte reCeit %ta*tliui tltl :ll% lltl t:tllt Illie

portîtic of I "*~d~lîuîcî~~ lie 1îri% ltge
tifduîiiig i lin r tm i.u i 1 a s titi itlivre ill it% diiffétrece bel wcut
i luat :uîtd uo lir teuit, tv lie.tve it. Btt Iliert' i% a delinute tzît:uu'aîî.

le ofi g perî cnt. givet li -. ti cataý %viiere ltey exiec the plantl
%v til tveve rttntiictiNa ge. l liau'cuî îî' li eu' f 'ils îre i lisais

tilit'-Nt. I uiînm% ' iit.i' ttlt.i Ini s'nt ca pL.uîo it U.îitl.t t llese
figlires li'.elîet fntiitl tut lunît gou.

Mir. Ilronui - Th'e ilijet tii* ii% iuir % .%. 15I liatItiit'tti il
tla t ut.ti(t' îestif st itig' iat t.rges s %eue w'illiuig It t giiau'atiee
t li.u tlie tt&uit!itut ln reliaiut toNt î'u t'tluti lois. tluai
to pt-i ttlt. iii fat t, t liai t- lit.i1 ti ltein tîtaure 111Au liée%' î nîiiîi
gîta tauil c 3 per Cciii.

M r. J oiitisnii : tl tN k us il m in Ntitno'., l111t i uttctitiu lime.
itît lieil isstutl opi tii w:uv tt itlai extCii.

Nu. Bu-ti ui If il ut e t ns i xtcti ut lier Lenit. îtit '.5: %îtllu>it
'a RugtI.tt %% isoM utal tctts îutlt tle '. . iI.îs lttl lit uiitl

lor >sît i iiirit ' t inutî illic tiiilizoi. o tî i thli siîragt, lî.îiter,
iii t 01t utiOui s. it nuir Nsltan. 1 kiin'.'tlt- V\1 I)reuit C %'. uIl il ;i1
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MIR. JOHNti-' VULt.,

.%c%' Voiii IN i.tlat ilu eiîf.t ii .N *Ille to11l% cleiit '..hd i"
uicii, sa, goi tll li 'x asiîîilit of rcpaîir tu1 ciîierîltiolî.

Ni.F .Ani'istvig * llÏIl ilt for thv. ,itirqi-e liîîtc-s titi-
Itiitîii.îtl> nulIttll dIire% i %. un-leut U.' îik. i1 l% %%' s'. d %ititni gel

41 ei r gialî tltWîîitll . NI. lît\i i.
Mr. ltinss ic . i% ts.'.tuf or'iî si îs b% tiliraîtiog ai dmeti tuir

relsit in.it lailueli-iîtl.r~iu aii> sli. ici>, ui uitrun otis s ug a
iitiitr Ili (ln'.c ai alteriiatn. i atit1 taleuiattit. ton li. it .: fli.
tueitt> tif ;o petr tCuit. (rouit Ille planit. I lwl ic-e 1 taiia1flonrl 10 do il.

NI . tilut.nt Iuittlt sI liailic ill lit, diloi i ltcue artc

iitiuiber oft.ist s'. liru- *îitetý.îttuII1 ciiu'rmui (IN nt;îiîti' ai-t tî 1eiatt't
bu% %valer lpîi'.'. cisie tll>ta'.îît-c <rta town. %tuti Cile: wi'.ic Ille

lirret iilit lic tivli'.t'rcd tl rIiiîlatlie, t tt rt'tiicr,% tset tii

t lai-'..: Itle iualterus tir rtil.tu% iaisnt-.auild Ilte Cahiateitv. tif
lii- gcuiesatttig planîtt andt Ilte tl.usui* isse tint l itî tlti.i. lThe

duînîii ttît îtdlit li:iiitl tîtlh tîs caa>ltu viuî..illi Illea
'aiegeueratirc all iitituigli Iltte iitati.ten t Ctrttils a tluaU

%%%%%iut .i1i)il>% e'specaiIl> il, .ate powe.'r tliat %vastiot extireliCehs
large.

Tlche c.deî ls ciei ii.cd In- 'Mr. Ilissit. mstidtld lis
NI-. F.arIes. iliat a livaul vot '.titif lla i le ttiie ctl MNr. Jtulisii

,.ui ririi' iise lur. Carrietl.
'I'i Ilrcsdeuit :lite paiper liv MIr. I'tciC'. tt Il h-Coioit ini

i.uu-ttii %%idl siu lit' b tahsi as% i-cat. (Sec pagel i :o.) lu wii
ujIll .t Iîiv % p i til i. t ocuis~f tIllet t'iiî iiilu.
N sce uf illi'k ti. i îitc.ctl IN NITi . WiU'î.'ti iiili foi Ili-,

anti for tite t'osirtc arrauigritien.'uisititdu ftir ilie& vt'ieu-aiiitut'iii or
tIt . leNe.
tite, tIf 11.lu.ak,. t: .11sm, telitîec cl iIthe icîre. foui Ilie .i, ua

I p il I f i14 ho . IcJuu'f ilt .ui Ci .99R .utO Itl tht Iilltli*.iig
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'Conip'i4iv ; ýifftalo anid %ziagara Fat Eice.ula.. Colis-
îItt> ; litiIftaio Railway Ctuuiiasiy ; Stàispcîiison B3ridlge Couiiiaiiy;
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Niagara S'.îsgatuii Compîai3; C.îîit.itt Carte e. Niagauu .îpan'.
,11ti Sllitselluit)i liritîge Rams.yComp~any; Niagara l'oîu'f
Colil).aiy, andit I cr tile in'.er :tiid NI g. Compijanuy.

Ad(joturuiiuutit %.'..l, e. iiea ituticed b- sitle i>re.esit

0it N''ut'tia' l tirtitlig ais text'irNitii tii tIti ff.lo loo ti tiu
W'liil ss.'; sîcI i :tiutc G reai iutere.it attacied to Ill linl

%pe>t'C n ofi tiiili! potwer stat iti ol't ute lltitllilo Rail way Ce.
'l'lie :uutuaiual lîaîîuîîîset ssa fieltd oit I*lilti'tlty ulsL'ig ait Ile

Duffieriua Caifé'. aîîc was a it:îuketi mi s. Abtit i 1.s ileithj-r
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ters ti r ugu et %vers- ut-ad f'uoii litoit. A. S. I hardy, itieviiit'r or
Onttario ; flts. J. M. Guisoti, Coiiîsiitror Crowual l.auiîd,

autlsveral tiler. Arier lie cMajesty li:ud lîtaci dii>'i lo,.i

res1 i{iuises wcrt! mtade t0 thie sariotis ttîaNts as:IN o. Our
Mieîs'Nr. oisîutf ilie Quecsi Vi.itiria Niagara FalI,. Park

Ccuitituthssutiui, Nitu. Linucoln. tif tIlie Cataract Ctiisýt u-îct hou Co.. * .ud
NîIr. lts.of Ille Gtiiji)lu igii anid litîer Ct;> I Elctu ic.i Ii.

dîtsries Nits V. Il. Brtiwii atuit Il. fi. Dwvihu -TIie
1.adie>, * Mr. F. C. Artrti.iosig ; Il Thae li M5Nr. %%. Jtiiitsitmn,
tfir a Eleet t huau NVorid ; Ilîe ia> or of Niagara Faits, Mr.
Cote ;'Ila ei'residiiig Oflicer," NMa. joltui Ville.

'l'liec dosuig tia> wat tic% oted tiirely to Niglit-Neiig. Sitriing
al'. tlle ilbid i-uf.''eîie, Iale iarly ssci-e uroise>-ed 1' lits Niaigara

Fauls P>ark anid Rit et Raiwa' Io aiis\''','Bte
alitoiiitiesi, .îîîd Qte stu. Ct'ossuitig the rivs-cto1 Le.' attn, a
trip s%-asîale ciii.île gorge u.hw'. A sîsit wsasiiid

duîtriîîg the day to it' pouwer lioti>es asid t'orksi of tise C.itar.t

.Niî. J. A. K.suitItER,
Se<os-.d Viccl'ttitrnt Cjinian Eic.arcil A%%jaîAion.

iiowtr :îîîd Ctistrie'icn Coijiaiy ant i Ut Ni.g.tr. Fatsl liv-
draitlhc anid P>ower~ Miaii it ci irinig Compî;any, aund tige cxpetihlon
ssouud lit b>- a trititoi tute iaid of the %Iiat.

,NItligst Ille vi-%Ittui It Ilte rt-ccli ctiii-aitti o ti e thti-t..itait
Ii,.uIti.d As u.ttîtou .0L' %t'..'.zul.st ., 'M r. '.\'.Uua'.n Mc-
Citiltt . fturiiivrl> %%agit site C.siî.îtls.tii Gtriserai 1Electnc Liîi.i>
ttnw lise rcietuî i l' UNtr. Ii tgo Rtiitgi S Brcaver strecs,
'Çe.' Vork. '..i%u lie .Ntiu'uit-atî augent autti huirtci r tof' *"Elet
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WHY SOME LIGHTING PLANTS DO

NOT PAY.
11v t'. C. ARMSTRON.

B!oîtprocceding ta a discussion of the subject
proper of this palier, it is nCcessary to fix a standard by
wvlîicht it nmay bc dctermined whiethcer a gîven plant is
p:tying or not. A fair dormnition taking everything into
colisiteration wvould secnil ta bie that a1 plant whIîcfi
cairns twcelvc per cent. per annutni or over on the capital
itivestnmeit, wvhichi at present prices of apparatus and ia-
terial %vould lie required to pravide ail quipnîient of equiv.
aient earning power, should be considered as a paying
inivestilnent. lni this delinition 've irnply that 6 per ccnt.
net per annuni is a fair rcturn for mioney invested in -ani
enterprise of this nature ; that 6 per cent. per annuni is
uinder prescrit and prospective conditions a reasoilable
and sufficient allowance for depreciation ; and thiat thle
capitalization uipon which these charges are made
shlould siffer the material and arbitrary reduction
ncccssqary ta bring it down ta the basis of present
sclling prices of electrical equipnîent. Regarding the
first of thlese postulates a strongly affirmative view may
bie takcen. Electric lighiting lias cstablished a reason
for beiîîg beyond question, amiongst modern industrial
enterprises. Abundant artificial illumination for satety,
necd or convenicnce lias become an indispensable re-
quirenient of aur presenit multiplex civilization. The
electric light supplies tlîis necessity, it is sale ta say, in
spite ai WVelsbachi burners or acetylene gas, more coni-
pleîely thani any present or as far as we cani sec in%-
possible canipetitor. The central station is a shilling
examiple of the souind economic priniciple of concentra-
tion of production and diffusion of output wvhicli means
conercially that under most circumrstances it is
cheaper ta get yotur light train a central station than ta
instail anl isolated plant. It may, therefore, fairlv 1
think he conceded tliat, wvhatever mav hiave been the
vicissitudes of the past, the mole>' invested in a central
station to-day is entitied ta take rank rs a safe conserva-
tiveand first-class investnient front which a return of 6 per
cent. lier annum should be regarded wvitlh satisfaction.

rtue sufficiency of the ailowvance of 6 per cent.
ta caver depreciatian is mare open ta discussion and in
it is really invoived as well, tic soundness of the third
assumiption. ln order ta clear thc wvay ta a fair con-
sicîcration of this miatter it mutst be kept in mmid that
the depreciatian af electrical apparatls in thle past, and
to a mecasurable degree in the future, is of two distinct
kind(s. The first is in the depreciation proper, due ta
the wearing out of the miachinery and appliances iii
sertvice ; the second, and in thecearly days ofth Ucecctri-
cal art vastly thle most important is the arbitrary
depreciation wvhichi is due not ta the wearing ont of the
planit but ta its bccoming obsoîcte b>' reason of thc
introduction of newer and more efficient and satisfac-
tory types. There cani be no question but that the un-
p.-ralleled rapidity of dcvclopntient of electrical science
and the electrical induistry wvbicli bas crowdcd flic
progress ai a century within anc decade and a baif, bas
borne heavily uipon the carlier investors wvhose taith and
courage made this niarvellaus progress passible.
The apparatus produced in the tentative stages of
electrical evolution wvas natuirally crude and often
unsuitable for tlie puirpose for wvhicli it wvas sold, silice
the principles governing its operation were only dlimly
understood or guessed rit, and that often incorrectly.
Considcred in the ligbt cf preserit standards, tile
units iii use wvere, in view cf subsequent require-
inents, absurdly smiall; the commercial efficiency of gen-
eratars, distribution Elnes and transrormers Miîen used
ivas ver)' low ; regulation, wvitl ail wvhicli it enitails in
pla-nt cflicicncy,w~as practically non-existenit. The -ste.im
plant on the market too wvas in a nmîch lcss advanced
stagý-c of developiîzt than iat prescrnt, and the relative
bilitability of varying- types bad as yet ta bc deterined.
Lontrasting witb this the present condition cf the art,
wc lisid that in the bcst types but little room is left for
inlipravemient aiang present Énes. The cfficiency ai the
best dynamios of to-day is exceedingly high, go per cent.
or better at full load being in ordinary "giiarantee for
even the smaller sizes. Regulation in the best nia-

cinues, bath for incandescent and arc lighting, ix practi-
eally perfect. As an1 examglple (if the sta'bility ta wvhichi
the highest grades or apparatus have attaiiîed b>' a
graduiaI course of evolutioiî. "'e nia>' instance a %videly-
Icnown miachine-the iroiiclad armature type of alter-
nator, as canstructed b>' a rnmier aif tlle principal mianu-
f.icttringil conipanlies. Experience lias establishied its
perfect adaptation It puirpose Ior u'lich it is prhz>ar-
ily' intended - the supply of alteriîating currents for iii-
candescent lighitiiîg.* Its design renders passible the
highest attainable elliciency' at ahl loads ; the regulation
b>' the sinmple device of conipouniding provides comipen-
sation tiot only for :rrîiature reaction, but alsa for fine
anîd transformier drap, enistring aut even potential at the
lanîps, and perlliitting thle use of lamps ai test, twenty,
or thirty per cent. higher efliciency than wvas possible
%vith hand regulatian. The ironclad conîstructian of the
arniature secuires perfect iechanical protection of thle
coîîductors buried ini tlie slots, and these are nmade easily
reniavable for repairs iii case of damage. The higli self-
induction caused by buryinig the coils beneath tlie iran
or tài.e armature affords tie best possible protection
against burni-outs by lighiting or short circuit. The
single phiase system for wvhich these machines aie de-
sigzied is adniittedly thec simplest and miost econoinic:il for
lighltinig distribution. Altogethler, thererare, it is eviden t
that this machine, whichi is selected sinmply as a familiar
type, has proved itself iii experience ta be adinirabiy
adapted for the wvork %vich it is called on ta perfarm.

Setting aside ail unessential peculiarities iii design,
by wvhich anc or aniother machine or appliance ma>' he
recommended as against that of a conîpeting manufac-
turer, there can be no question that for bathi incandescent
.und arc lightin- the best types ta-day are practically per-
fected for thle work %vhichi they are called an ta do, and
have therefore reachied a reasonabiy pernianient and stable
form. This being tlie case, the arbitrary depreciatian
charges ta wvhich aul investment ini electric lighiting
platnt wvas formerly subjected are no langer ta be feared,
and that the depreciation due to the nlaitral wvearing ont
af the inachinery in service is covered by the ailowance
nmade for that purpose, no one wviIl probably be iii-
clined ta dispute. In the matter of current prices, wvhilst
imiproved methods of manifacturing anid the kcenniess of
comipetition may be expected ta cause tram timie ta tiie
s-ome further reductiouis, the bottoni nîay lairly be said
ta hiave been touchied in mast flnes of standard supplies
and machinery.

involved in the foregoing, at least by inference, is cf
course the conclusion that the wvasted ca;pital represented
in the balance sheets cf mast conipanies by obsalete and
discarded plant boughit at the higlh prices of the carl>'
days should he wviped out ; if not by the suminary pro-
cess of reduction in capital stock, rit ativ rate iii sa far
as it affects a reasonahie atid just decisian as ta the pro-
fitable nature cf the field offered b>' electri c ligliting
under the conditions %vhichi abtaisi to-day.

Ilaving ilius definied tue standard by wvhich wve miay
judgc wh'lether a lighting plant pays, wve ni;u> naw idi-
cate briefly santie cf tue causes of failuire ta reai/e the
modest basis af earniiig powecr whli we have set forth,
aînd wvhich is tue very lowvest whlicli caii be regarded as
satisfactory. The matter is toa large for proper treat-
nient wvithin the liinits of a coniventioni palier. eveîî witli
its scape restricted by Ieaving cntireiy ont of couîsidera-
lion tbe cenîtral stations cf the larger cihies. 1 shiah
therefcre aniy atteîîîpt ta suggest by toucliîg very gen-
eraily on sanie cf the more evident cases anîd causes cf
failure, a set cf conditionîs tic reai rant aîîd reimcdy for
%vllicli wvill be apparent to the experieîice ofý.Ile meîîîbers
ai tlîis Associationi.

Thie subjcct naturally divides itseif into twvo sections,
the one. Ihiluire by reason of mistakes in mianageaient
and business methods; tlie other, failuire tlirougli mis-
takes in engineeringr and tlie actuai operatiail of tue
plant itsclf. In tile first, a suflicient cause for tue non-
success of tlîe enterprise is offtrt fousid in tic personnel
cf the manlagement. In tîis respect cenîtral station,;
aire of five classes : the first, those %%hicii are in chiarge
of a% manager or superintendent wvho nia>) bc speciiali%
trained for the work, and wvho devotes bis attention ex-
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~ls~e>to it i, iii tbe se..uîsd place, tisose w bose mais-
agemient i% uls tIse banlds of a1 mais %%hIo div ides bis limie
betwcen it asd bis otiser business interests ; tIse asext is
tise large class of smnall stations wbich manage tbcm-
selves, with occasional interférence on part of tise ownler:
ils thse louthl place, ansd I say it ss'itl dite defcrenc-, ive
have the liglbting stations wlsichl are run as appendages
tu a gas plant, iy a gas missger, and wh'ich, treatcd
witls tbe care and indulgence wbicil falîs tu tIse lot of a
ilecessary evil, make preciscly tbe rcîurn on tIse invest-
mient wbicb migbit be expectcd. Thbere are notable and
happ> exceptions, but 1 regret 10, say that the ruIe witb
this class of station is as i bave stated. Finally "'e
have that Ilbniael arnongst ligbiting stations, wbicb its
enemlies %a> always, and its exponenits say asever, coises
under tise caption of tbis paper. 1 miean the municipal
plant. In il we bave quite otten a ingenionsconîibina-
lion of ail possible meîbods of misnsanagcnicnt.

Speaking gcncrally on Ibis point, it % ill, 1 tbinki, be
admitted that there is to-day no industr: representing a
eqniv'alcnt rnoney investiment, and possibility of public
service, wvbicb is su genseraîl> mar.aged by msen wbo knlow
little or notbing about il. luit tise special knowvledge
and training wbicli coules uith experience is in a neîv
business nul readily obtaînable. lIse ideal manager wvill
corne witls liasse; sonse of birn is here to-day.

The electrîc ligbî is a mansufactnred commodity
offered for sale tu tise public ; for il there exists in ecdi
commnunitv, a certain possible maximum sale ; and wvith
il tu a grenter degrce than wîth miost other manuf.tc-
tnredt products, the cost of production per unit is re-
duccd as the output is increased. l'ie question of
rates is iberefore an alI-important one in deciding
tise earning power uf an electric ligbiting plant. 1 will
venture the assertion that in most flagrant cases
of plants wvbîcl posîtîvel>' refuse tu show an>' margin
on the right side bctt.cen gross revenue and operat-
ing expense, tise rerncdy lies in cnlting down the
rates tu the point whicb wvill force a large increase
ias tise business. A plant wvhicb supplies 200 lights at
Sto eccb per annnrn lias a revenue Of $2,ooo per annuni
and m-ay not pay ; the samne plant, if increased to, s,ooo
lights at S5 per annun would probably lie payingiband-
sornely.

It is evideast aleo tbat, hike tise telepîsone, central sta-
tion clectric ligbiting is a natural, and wlien conducted
upon proper Uines, a benseficial rnonopoly. mrie snpply
ut current for liglsting aîsd potver witisin a certain area
caîs utiqnestionably lic carried on more economically
froin ouse tisais fros two or more conspeting sttions.
'l'ie benefits of sucb economical production rnay be
sharcd alike by producer aîsd consuisser. WVisen suds
is the case tise secuirity for the investnment rests on the
soîsdest possible basis, the rates beiîsg brouglit lov
enough 10 realize tIse fullest developnslent of tise busi-
isess wviîlin lise prescribed linsils, tîse satisfaction of lise
public beang eissured, and plainly no opening for pro-
fitable coispetitoas being leit an dividing up a business
wii, even wvheis cxteîsdcd lu tise ttsostIliits, and
therefore carried un under tise most favorable conditions,
affords oîsly a reasoîsahle profil oas tise rney inve.sted.

lin conîsection wiîii rates and tise field for business,
tae arc liglit conîract properly comes up for coissidera-
îîon. its valuse nowv-a-days; 10 tise average station as
vcry donbtitil. Tise dcvclopiisent of tise incanidescent
liglslîîsg, and nmore laîcly tise power businsess, lisas estali-
lashed a reasonably secure and pernmanent nmarket for
tise outpuît of tise central station, and 10 tbis f;îct smore
thaîs an>' otiser arc dise tise iiprovcd consditionss slow
isoticeahle is lise issdustry. It is uinfortunattel% truc that
a large proportion of tise existiîsg iisvcstileîst 1% in mas>
c:îscs rcpresented by dynsamos, iamps, potes, lines, etc.,
whicb arc v.altelcssb ecept for thse purposes of tise sîreet
ligliîîng contract, but c% en under these circtiis.tiinies it
wonld an nmosI caes pa> tise ligliting compati% far better
tu devote tiseir easergy and plants i-apacily tu a de% clup-
iesnt of their propcr and permsanenst business, addiasg

wliatever ncev capital isa% bc nccesiry tu proper>
equip tsensi for tise purpose, ratîser than continsue tiseir
profitless and uncerlain tellure of the nsunicipal contract.

Also in con:scctioas with rates conses up naînral' lise

tlties'tioil of a meter or contract basis. We arc le.t%,îng
Out orf ici slow, of courNe, the case of the large cîty
plants. %Viite on tie face of il it %ýould secrn re-ason.
ableI tluiî the current for clectric lighiting Should bie
mecasured for sale like any other mansufactured product.
:and not ;oJd bY bulk and b>' guess, tlîere is at botium a
souind reasofi for tise instinctive tcndency to continue on
the conîract basis noticeable ins mri), plants. Trile
reason is, tilougbi, not always clearly understood tIsat ;
mucre measurensent. of the number of units takien to sup.
pi>' a customcr for a given timie kis ot a fair measure of
the cost, and thercforc of tise selling price of ils- tinitb
supplied to hirn. *rlis rcsts on the fact tisat ail u.îîîs do
ilot cost alike. Those produccd at 6 p.rn. for exanmple,
tbe pcriod of miaximum loid, cost far more tbain tiiose
supplied at i i, in the main and governing item ut
-.barge pei unit froni capital investment. Accorditgly
tIse melter iniasurement of quantity is flot a mg.îsurc.
nient ut '.tltie or cost, but 01513 anl approximation to
tbenm upon an erroncous basis. Tu rnett this dib.
crepancy it bias been proposcd to instail two or msore
meters to, mnesure current taken at heavy and liglit load
periods of tbe plant, a larger discount being given for
the latter. TIse basis of contrt rates whicbi is generai
tbrougbotît Ontario really represents this condition
f.airI> %vell, the sbop and business rates being relativ'cl>
bigbi, and tise residence rates lowv considering tbe auss.
ber of units actually supplicd in eacbi case. At the saisie
tiane it niust be recognii.ed tbat in ail cases %,ýitii the
larger, and quite frequcntly wvitb tise smaller plants, es-
pecially tîsose supplying a day service, tbe meter rnethod
becomies imiperative as being the only mietlsod wbiereby
a check cars be kept on the consumer for actual ligbiting
bupplied. Ili aIl cases wbere meters are used a meter
rentaI should be cbarged, and a minimsum montbl>
charge for ecd lansp installed provided for is tbe con-
tract. Otherwise we frequently finid a large part of the
lar.sps connccted to a central station, tu provide for
whichi a continuonus charge on accouînt of capital is
going on, returning notbiisg whaîever iii the sva' of
carnings for înontbs at a trne, and tises coming in for the
anost favorcd customcertreatnscntof the largcstconsumier.

Another point in connection svith tbe relation!sbip of
tbe central station and tIse custonser is the basis upon
whicbi wiring of consumers' premlises is donc. The
vicious principle of free %viring bias been practicîlly
frowned out of-existence, but one equally miscbevious
bias, in some instances takien ils place-tbat tbe
niring departnmeut sbould bu conductcd at a handsomse
profit. The correct principle is, of course, 10 give tbe
cu3toiner for your currert the fullesî benefit of the
present low prices for aIl interior wviring supplies is
order that more and more lansps may be installcd and
the profits obtainced in a legitinsate and permanent form.,

There are a nunsber of additional maîters whiclb migbt
be îoucbed upon in considering this side of aur subject,
sncb as tIse effect of the competition of coal oil, gas
and Welsbacls burners ; tIse recent governmental regu.
lations ani certain desirable extensions of the samne,
and su on. Not the least important of these, in viewv
of tIse certain benefits to be deri-ed, is the building up
of ibis Association mbt a strong and compact organiza-
tion, able on the one hand tu protect the indusîr) iii
%ubicls its mlemrbers are engaged froni tbe attacks of con-
flicting interesîs or of ignorant and harrnful legislation,
and on tise otîser hand by a frank interchange of e\-
perience and opinion lu assist in hastening the day whcn
Progress and Profit shall be the happy watchword in aIl
cases describi ng tise conditions of central station operahion.

It was intended, had space permitted, to discuss tIse
subject of tbis paper from tise otîser standpoint wbicb
bas beeni mentioned-that of engineering and operation,
taking up firbt tise question Of !,election of apparatu>
whics would gic ethe ideal plant for each set of condi-
lions, and considering in how far deviations from such
-in ideail instalhstion were resplonsible for failure to gel
best results in a given case. Sucb a consideration of
tIse suanter, bowever inadequate in itsclf could not fait
tu bring out points in discussion which, checked by the
actual experience of tise managers of central stations
present, wonld become of the utmost value.
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DETERMINATION 0F THE HEATING POWER
AND STEAM-PRODUCING VALUE 0F

COALS PROM A PRELIMINARY
EXAMINATION.

BV Wî îuL îTîîAîruy Motîtreal NN'est.

TuEl- choice Of a1 sUbjcct for a PaPer to be placcd for
ciscus'sioni bel ore an Association composed of gentlemnn
ý;o Ciniently fittcd for tlîcir profession as are the imQmn-
ber,; of tlie Canadian Electrical Association, beconies a1
nattcr of more than ordinary importance.

lu, choosing iy subject 1 was rirst guided by the
recltuc-I of your conlnittee that iy paper slîould bc
,jouir flie lisse of -' Clienlistry in the Boiler Rooni," and
the tact that the memibers of this Association arc gcntlc.
ilen, %vso hnold responsible positions and ii nman), cases
,Ire central station managers, and as such, more thanl
ordinairily iiltereçted in sul'jects pertaining to economiical
Managemfenit.

we rannot aîil of us flave such magnificcuit water
powers; as wc sec here and clsewliere throughout the
D)ominion of Canada, and consequently have to go to
the coal pile as our source of power.

% çticcessfui station manager takes pridc in clîoosing
bis generating and distributing apparatus with the
greatest possible care, and purchases only that wvhich
lie conçiders suitable for his purpose. We aIl know
that there is efficient and inefficient station apparatus,
and ive ail strive to get as far as possible that which %ve
consider will bring us in the greatest return and most
efficient service for capital invested. The sane principle
of getting best returns and most efficient service shotild,
1 cuii, underlie our systcmi of' purchasing our fuel.

1It iç not iny intention to discuss the merits or demierits
of an>' particular variety of coal, but to try to establisil
.a rnethod %vhiereby the heating power, and consequcntly,
the valise of any fuel, cans rcadilv be detcrmincd, snd
wvhen the knowvlcdge of conditions under wlîich comibus-
tion niust take place are uinderstocd, %ve shall, in some
mieasuire at least, be able to intelligently chioose between
any nuinber of samples and varieties of coals thit are
most suited to our purpose.

Unidoubtedly the most scientific and correct rnetilod
of deterniining the actual hicating pover of any substance
is b>' tic aid of the calorimeter, but Mien wve consider
th ic li cost and delicate manipulation required in an
instrumient of this kind, %wc find it is practically debarred
from use except by the expert chemist in bis laboratory.

Repeated efforts have been made by scientists to, cons-
struct a formula %vhereby the actual heating powver of
coals could be accurately ascertaincd by compuitation.
l'erhaps tlîe most recent and nearcst correct formula of
ihis kind that lias bceen given to the publie is the formula
constructed by Dulong, and more recently by Mahler.

Bot> these gentlemen bascd their calculatioq upon an
elemcntary analysis of the coal under examination, and
ilie) both seem to agrec upon thc fact that the hieating
pon ers of coals of alike composition remained constant,
Mind that tlie hcating powecr of coal changes as the coni-
position changes. They alsu cstablish the fact that the
hicatung powcr of ixed carbon remains constant, as does
a6lo th-it of hydrogen wvhen in combination wvith the
.same proportions of oxygen and ilitrogens.

Dulong acccpts as the hcat-producing elements of
co-il carbon and hydrogen, giving eachi a cons;tant calo-
rific .du~lie, and at the same trne dctcrmined that the
o>.%gen of tie coal rcnders unavailable for hîeating pur-
puscs onc-ecighth of its own wveight of thechydrogen, aîîd
on tlîis basis constructs the folloving formula

Q =1 4 ,54 4 C +62, 100 ( H 08)
whichi for convenience niiht be wvritten.

Q = 1454 C +62, 1ooH - 7,762.50
Where Q lequals calorific valuse of fuel,

14,544 -constant heating pove of carbon
t,2,1lo - 4 '. hydrogen
7,7()2.5- neautralizing powver of oxygen

Malhler, at more recent date, and lifter a -;cries of lengthy,
experimrents, amendcd Dulon-'s formula slighitly by
accepting Berthelet's more recetnt determination of the
hcating power of carbon as 14.652 B.T. U., aîîd using

the empirical constant, 5,400, at th Uituae Urne titking
note (if the effcct of nitrogen as %%cil a% th.at of the
ox> gen. M,îhlcr'b formula then becanie:

Q -14,6i2 C +62, 100 F 5 ,400o(0+ N)
\Vlicrc Q equals calorific valuse of coal,

14,652 = constant value of carbon
62, 1oo= 4 4 ' hydrogen

5,400 = 4 nciutralizing clfcct oi Oxygen, less
heat forîne' b>' formation of ilitric acid,
(N.,0 O<-I 02) (Note i.)

On comparing tliese formula: with a long series oi
actual calorinictric tests madIe b> 'Mahler, it is surpris-
ing IhoNv lîcar cither 01 these l scorne to the actuil
tlîcoretical value of the ful.

To enigineer.-, howe% er, a siewv Iiflictlt) lîcre presemîts
itbelf, simîce both of thebe formulas are based uipoi «in
clenielutary allI> is, li is not uni>) diflicult to niake,
but cxceediîîgly liable to gi've an inaccurate result, un-
less conductud b% a1 clieiist, cxperienccd iii tlîis class 01
work. Cos.ýequentl> ue niust look for a formula, con-
structud on tlîc babis of a pro\imîlate anal) s.

lu is foi thc sake of clearness necebsary for nie here
to explain tlîc différence bctween ail 'eletiient;ir3 and
a -proximate "analysis, and i lso wvhat the terni of
-fixed carbun 'mens. Ani cementary anal>% si-, of coal

is a deinition used Mhin it ks uîidcrstood that the %vhole
of the elemenus co', posing the coal are detcrmincd antI
scparately enumerated. .1 proximate analysis deter-
mines the coals mbt four sections, and consists of the
detcrnîination of moisture, volatile combustible niatter,
fixcd cartion, and aslî.

The volatile combustible niai consist ofscvcral elle-
ments, but ks chiefi> coniposed of carbon and hydrogen in
combination as Ilhydro-carbons." Thîis carbon is liere-
after usually rcferrcd to as volatile carbon, aîid the
carbon rcmnaining iii thc free or solid state is referred to,
as fixcd carbon. For example, the coke from gas
works contains fixcd carbon plus ash.

M. E. Goutal apprcciated this diflicult> retcrred to,
and after rcviewing the work of Mahler and others,
made a number of calorinietric tests, coniparing thenîi
with a formula of his owvn constructionî, and publislicd
in Progressive Age, Jan. 15, 1897, as follows:

Q1467o F. C. + A x volatile mat ter,
%v'lîen Qcalorific value of coal.

14670 = constant lîcating poiver of fixed carbon,
A -23,400 when volatile matter equals froni

2% to 15% of total combustible.
A= i8ooo wvlien volatile niatter equals fromi

i5-ï to 3o%, of total combustible,
A =17100 \vhecn volatile matter equals froni

,3o0/ to 357. of total conmbustible,
A= 16200 wvhen volatile niatter equals froni

350/ to 40 'of total combustible.

Thîe result of this formula scems to corne as ncar tlîe
actual tlîcoretical % .îluc of cuals, as anything it lias been
my privilege to consider, and miay at the prescrnt tine
be týaken as a usefui formula for the calorinîctris: valuse
from a proxiniate aîîalysis of coals, of an anthracite,
semni-bituinioub and bituminous nature, but should tiot
be u.sed in cases \%lierc tlac volatile 'natter exceeds; 357'
of total combustible, as it gives results altogeulier- ton
llîîgl in -,;nlples of extra liydrogenieous Or lgîiiC COÏLIS.

Up to this point 1 hiave dealt cnuirely wvith the estima-
tion of tlîe actual calorimctric value of coal,,. Thîis,
hîowever, dues not give us the information wve require
as engincs. Expcîiencc teaches us that uhere is Olten
at %%ide difference bctwcen the industrial value of bitum-
mnous and anthracite coals, owing ;ipparently to, the in-
crcased percentage of volatile matter iii bituminous
varieties. A revicw of Mal~scalorimctric tests
shlows thîc i:îteresîîng fact îlîat the total calorimetric
%aluc of coals vary but little, and that a decrease of
fixcd carbon does flot reduce the lieating power of
the coal in proportion to thie inecaçe of volatile
combustible maîtter, while o11 the mtiser lîand re-
peatcd tests prove thiat tlîe industrial valuse of coals de-

<Note i> NI 0,,+11, 0=2 Il N 0 ., 1tlîecalorîicevalticoi Ilb.
,î,îrmc acid cqtt.tlN 887.79 l).T.U.
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crcascs alnîost in the same proportion that volatile com-
bustiblc increases. The extensive tests af Eluropeanl
coals made by Schiurer-Kesttuer in 1868, and aitertvards
collatcd by Mons Grutier, givcs us must interesting
-trid valu:îble information on this point.

For industrial purpobes Grutier di'vided these coals
irito five distinct classes, according ta the quantity af
faxcd carban containcd iii the combustible af each.
Class i WVhcn the total combustible of the coal was

carnposed of 5o-6o% fixcd carbon.
ClaSS 2 6o-68% fixcd carban.
Cla1ss 3 :68-74 "

Class 4 :74-82y,
Class 5 :82-95%

*rakiiig the lowest ai cach af these classes, lic gives
the clenientary analysis trid percentage of total coni-
hustible in cachi class as follows:

as lier C-ruer's clasification.

3 1 82.
4 I 74-
31 68.
2 ( o.

8 0.

8 4.16.
2M.

22.

16.740

35.30
J 4.400

.00~

6039 63

s.8 37.

We can safcly tîke it as an establishcd fact that the
heating power of flxed carbon wvill remain constant.
'rte sanie can bc said ai hydrogen in the absence ai
axygen in the combustible, and the lieating value ai the
lîydrogen in the combustible will decrease in proportion
ta the increased percentage of axygen witliin the comi-
bustible. Bath Dulong -and Mahiler recagnize tliis tact,
and construct tlieir formula accardingly. It wvill be ob-
served that bath the calarimetric and industrial value ai
Gruner's class 4 is hliglier than class 5, aithougli the
percentage ai fixcd carban lias decreascd 8%. The in-
dustrial lîeatiîîg value, liawever, lias not increased in
proportion ta the increase of hydragen in the fuel,
wlîile actual lîeatiîîg value b>' calorimieter fully accoutîts
for such ani int.reasc. Althaughi the differeîîce is but

ligni tlîis particular case, kt paints ta a ver>' signii-
catit faci, whiclh is more clearly exemlplified in the fallaw-
ing tlîree saniples oi coal ; that is, tlîat the actual
calarific value ai coals decreases in tiearly the samne pro-
portion as tie neutralizing effect of tlîe oxygen on tie
hydragen iîîcrcases, and duiat tlîe industrial licating value
of tlîc coals under tlie bailer dccreascs as thc proportion
af volatile carboli increases.

\Ve have. this strongly exemplified in aur daily prac-
tice. lt requires but ordinary observation for us ta
readily sec that anthracite coals produce practically no
smaoke, sciîîi-bituinaiius caals very little, wlîile bitunîin-
atus coals produIce dense, blaCk clouas of smnoke V.artIng
in density and volume according ta the quantit), and
composition ai tlie volatile conmbustible miatter iii aur
fuiel. An exaiiation ai tlîe saaty deposit formied b>'
the condensation ai tlîe smoky products proves it ta, be
large>' conmpased ai miinute particles ai carbon which is
combustible, praving ta us pretty conclusively that the
cause ai tlîe decrease iii industrial hecating value is loss
of lîcat from tire carbori af aur coal, due ta the extremely
volatile nature of tlîe carbon in camibitiatiati w~itli hydro-
gen as hydro-carbans.

It lias been said tlîat the industrial value ai a ccal far
steami-making purposes is practically fixed by the per-
cenvige ai fixcd carban in the fuel. A review and close
exanîinatian ai Grtiner's- tables ai tlîe results ofitests oni
1Burapen coals, trna verified as being practicaîlly correct
hw siila;r tests miade by .jolînstan on Anicrican coals at
a. mare recent date, shows us wve cannat take tlîis
methad ai deterniiînation as a permanent basis for calcu-
latian %vith any degree ai accuracy. In Grtîîer's --
thracitic class ~,itîdustrial lîeating value ai coal ouI>'
cqualN of. a tle heating value of tlîe fi\ed carbon,
w~ith Berthelct's detet iitian as a standard.

Irn bemli.bittlllîiinaus class 4, inldustrial value equals
97.. O t hîeatitîg %ziluc o Of i-ed carbon iin bituminous

classes z and 3, 97. 17i% and 99.6%'ý sliowing us thait if
we undertake ta fix industrial value Of Mails %vitlîout
reference ta vola tile combustible matter, wve arc li.îbîc ta
rate value ai anthracite varieties taat high.

Beariîîg in mind tliese facts relative ta tlîe lleiting
valtue ai tlîe volatile combustible, it becomies nîairked%
diflicult ta caîîstrtîct a formula applicable ta a proxiniatte
aîialysis.

It has been cstablislied fatirl>' satisiactaril>', lîawever,
tlîat valatile miatter ai similar caompasition wvill give off
like quantitcs af heat. Mr. Gotîtal kept tfll fatt
prominentl>' bcfore limi, as also the fact relating ta
fixed carban, and consequentl>' gives in his formutla a
series ai constants far the detcrnîination ai tlîe hienting
poawer ai the valatile combustible. While tîlese con-
stants might be impraved upan b>' division iîîta sîort!r,
sections, tie results are nevertheless near enaugli the
tlicorctical valuie far ardinar>' purpases.

The adoption ai the principles tuîderlying Gouitals
formula, and multiplying by the average percentage ai
effncieîîcy ai tlîe variaus classes ai coals for induistrial
steanm-making purposes as determined b>' Sclitirer.
Kcstner on Eurapean coals and Johnston on Aîîîerican
coals, leads mc ta tlîe beliei that a formula canstructed
as follaws will bc ai (>speci.il beîîefit in enablin ' ç en-
gineers ta arrive at tlîe s im-making capacity ai flîcir
coals:

Q = 14,652 Lec. + A x volatile matter x B,
XVliere A equals 23,400 %vhen volatile cambustible is

equal ta irom 2% ta '5% ai tatal combustible,
A equals 2a,aaa, wvhen volatile combustible equals front

15j-30% ai total combustible,
A equals 17,100 %vlîcn volatile combustible equals front

-5 ai O total combuzst ible,
A equals 16.,!oo when volatile combustible equals front

35-40% ai total cambustible.
WVhere Q equals industrial value ai coal for steanî.înak-
ing purpases, and wvhere
B equals .64 wlîen fixed carboqui 82-90o ai t at-.l

cambustible, a qas& i
B3 eqtîals .65 Miîen fixed carban equals 74-82/50 ai total

combustible,
B3 equals .662 wvhen fixed carban eqtîals 68-74% ai total

combustible,
13 equals .588 wvhen fixed carbon equals 6o-68% ai total

comîbustible,
Bl equals Sir wvhen fixed carban equals so-62;. ai totail

combustible.
In revietving this formula 1 may say i %vas guided in

its construction by the tact tlîat the heating- value ofitie
volatile combustible is a constantl>' changing quantit>',
but remains constant in accordance wvith its composi-
tion ai the elements, and that tliese elements accur in
practically fixed proportions, determined b>' the toal
volatile combustible matter in the coal.

WVith this formtula and tie praximate analysis before
us, we are readily enablcd ta detert-ine, which ai two
coals are t».!--ely ta be the nîost ecananîical and best
suited ta the conditions under wlîich combustion nmust
take place, and wvill, 1I hape, be iaund useful by- tiy
hearers iii enabling tlîem ta arrive.at the real value of
any sample ai coal placed Mèire theni for tlîeir exami-
nation and opinion.

ECONOMY IN CIRCUITS.
llv D. Il. KEuuv.

Tite de:sign of the diagrins prtesenîcd liercundcr is t.) cstahlisi the
fact thai, snithout ex~cecdling the weight ai coppcr, or the drop of le. M. F.
in current transmission, (ounîl in a single parillki systcmn, it is possible
tu providc for distribution with an cqualizcd pressure mtail ploints.

This diagrain <Fig. i) rceresents a tr3nsformer <lclivering 52 Volts
with a pritnary rcsistance of oS~ Ohmi.

Current is supplicdl io 17 lamps, ccch taking norn),ll. i An>pert, ind
locattcd in groups cquidist.-ntly-tsso of theni at the tcrmninus of uhe
transformer.

The mains arc ai such sizc as prcsents a zesistance of -o Ohmi per
z000 réa.

The total drap, it will bescen, is .85 .5.375 +.2i.I~r.375= î.S5
Volts. The difféencc of potcntial is 2 ptr cent. le.-s at the ternian.al
group titan it is at thc transformer ; being, as it figure.% ouiI ccorcling tw
rte zroi,, 52 35511 Volts betwccn A and At 52 - z.6o=50.40
Volts bctwcen Ba.nd Bi., and 52 - .85 =50. 15 Volts betwc-.n C andi Ci.

This diagrin) tl-:g .2) rcercsénts is50 transfornicts of halit Oe sizc and
~~cuucy of the one show~n in the preccding figure, each delivering 52

<
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uith rîn, yreîsatceul j tOhiît. Tite miibert, of latups ail
tiîetr tîicalnotls aret elle saut a% blîcore, the itîlîn. in t~ intiNance, like

the q ~ lacrs, Irc. lialf (lie site of iiilîne shouwn in Fig j ail Iîre%îtt
,jr~- mt 0i t ohnt lier 1000 teet.

Ilfl'u .osoi'tv 0v lin. 2.
ln -àii 1011 siîlicil %%'steh l. M- F. frou% mlore titan nl (11Source, h

CairrenOt (1<lt oplr~til ai 1 jeta 15e lîi is îîttOtl la à,> conI ri
mitoi il) croiut Ile sct.1 ri ourctes $ii Ilie F M F

k*îlîos %ing tlle nbotve, tIlle aiti tîcrage ii lte circuit is Iiaived icwe
tiie 11it0îi tiers \1 and V I. To ii iitîy Iltatiecm, (liecCotirs orf thei
Clîttell' tîrîlna: i>' cuIttaîntuîlg are indteiî b) arrowsN V lît'asy nit VI

Tite autiior'h apînligy, i ian> k ntîeeied, for liiigig til matter agaiti
ili elle notice if tIlit. ilneiters or tlii Aî%ociat iiî1 tien iit iigii lîcrialîs
lîapjîet chat a gittit tiuug si as iîcîug lost siglit of lîrc.1tie if lis out

biemî îen irestnted in a Ntifittiuntl)y clcar mtinr (t Stcitt il,
tecognition on a former omcaWun sîlîtil il un.; de.îit m itde %entier n ilitrefetî

tcie. Tite circtîtîstancechaiti «i the Ottawva Conventioin a ptalier m a,
ttii liîit te hly thle at r uthici in ruisîî~tpitbisbed cîtnîiuils %%ias

%lt.îedl itave esîlal.inetl a deillonstrati but solttiesulat alist9tisi [.ci In
a1 ticw andI clear usay, mdtî lîcritapis Jtaslîify a leticuveti effoirt il) rtgarii lie
the jiresunit subljcta.

Tiuti! inluirlance tif lirîîuiulimg fier att eînaI uisit iiitit iin 'i,. froint te

,0"",~C 1rw,, V Vi je iztm"*t e«f 1/- om/<£

liglit. tunning frotte + to - in cadi càase. Tt wili bec seen ca lita hre iiîcy
irr nilhi<ic(l, the uiiffércnce Iîctuecen Illte twn represents tlle anî1perage
oliamntng. The alloumnent ot.alasarlition es traccd iccorclirgly. On the

%lhoii îie i distribution of thc applicti E. M. F. il the une al, if the
cirui1 of NI anti V i scpirateiy, endÎ(eti ai t ternainil grôtip 5 A.
The totial droit, il wvill lbc scen, is SS5+.375+.125+.125+.375= 1.85
V'olis in V for Itali the tnllcrlgc;, anti the, saine in V i = in ah1 1 -8

Volts- for the 17 atuPeres, -tîhe pressure or potentiai différence under
thiese chiange(] conulitionq heing the' sime nt a11l points since tict saine
ltta iirop) ni r.85 V'olis il fotinî i long the mains i>ctwccn the crans-
fumniers antid i tic %Cura.il groups.

wrilci's potint oi view ai tany ratc, s>ccond-ary to notiu in Ille trlectricail
filid. iîcrips rcfcrcnce iîay lic ailowetri o an editorial on piare 151 oi
Ille $etCnil)cr, t895, nitrber of the C7anadian E*a xi '1(A Nvi- in
wliclh the question ai cetînonticai stîp1ty is ueait mitle. TFite ator ni

chat article lirefaces the wiîîîc witî thc observation cht
4t mu es f mrat mnionancc i Ctercri. tigîilie s$iatîoi' tti.it tht£ sîessýuit .1tt uc CmIlle

systrmn s1uiutd lte xvntîbly itue stainc, andt cil al it attt.s

%Vc arc ail, of course, pîrcparcd tu graint tItis pîroposition as a %witoic--
uhencc il foilows, thc conitions rc<luîisite 10 tue cni itadin icw sitoulîl

lic cnqtuircd into. Io tltc (irsi place ut mil lIc seo Itl' rc<îiircîuIrnt.
thosîgli taken "1 aitogetici *u n Ilte atui qttuiin, i% of a twîî fîîlil

jilit., 1-,ýlI7
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character. l'le neemi fur cqutaliationm uf press u lliruugiot a systeni
uf sumpîly as Iint tiang, somit (lhe neced fur a itmiftrma prtssuîc guider .aIl
tonds ms atntètlicr bang. Tie une limoges (in dise utiies, iiu<wcver, and so
loîng a% unie dcpartinîent remains undcvtiuped tlie ulimer cannot lie
iimîîgli <o aiite ni) for site delifciency.

Noîu ht as the lirsi ,iîentiunedl fea<uire uf <lais proposition the mîced for
cqiliamun ut pressure ilrolughout a systei <lii lias beecn deali svitiî
lin ditip.lresent phalier. lis dit ollier departissent cuverimg lits imîee fur
a unsf.ai n pressure titiller aitlisids wu irc presenîed iîl ats problemi
<hl su( far %centîs <o )lave Imeen grappled with fronti hchind the dynamo
iii Iiy site introduction of lxoostitig devices elffcing changes of piressure

1i Illc niains. As i< liapp)ens, liuwevIer, <liai ihest changes are imille in
the circuitî os a1 sq'liue %.iîltout agi) particîllar ttfercaîce tu individtual
transformier (or lanil, Crup) recquiireimnentb, it fîlluws liai ncar.hy points
arc gîsecr. an excessive li1ess0uc %% lieui (lit increasei(l deiiiand arises faulier

<iff à su lia hai nt y1 lisse li tlicîr oiperation tiiese iiiethuds uni> operatu
lu iiamin<aan a moiÏ fosus lîrcssic ai a gis cil p (oi t he<i sysiem ns a
gencral uîmafîrnisty uf pressure canîlut bc utîic h> ilicsc meanus alonc.
Ile mîain <liing, <lien, as < o secure cq ual distribuion ; îlîat bcing pîro-

viiied, sie micalis alicadly fionu for regulatiîg tlie îîresiîrc will fail
lîaîdily into line; and the wlîole olîjeci aiiid i will Wc as oeairly
ataaisied as aiia- bc, pîendimg tlie cvuluion of suiîîc<lîmg less cluiîisy andl
lierlials autoiiaic, regulating the outîilit of lies dynamio.

1isi conclusion, tlie pîoint aimîcî l aIwill [icar a little furilier esifflI<ion.
In a s siensa or circuit% irirangetl tu suîppl an uinai iîoential difféenace
ai al1 pois, il m~ili lie (ond tlie drujp hieween tlie source of E. M. F.
ant lie puîiii<s of consuîiiiîion is li saine an every instance.

As regards tlie teads ieua, sie abisorption of dise iransiiiitted E. M. F.
niolnî; Io thIminale tniaI quanta<y, hO niailer fronti whlat puint il is cal-

culaieri. 1 lence, su len an ancreeld remand arises ai nny point, tlie
aihrorhîlion in lis amainis Iecomiieî correspuî)ntliogiy itmieserl in ail parts;
andl whien tlie aiitial pressuare as anecsedi il saiiiilarly taIres <o aIl parts,
thiîî' eiiy cciualciesaliog for tie iiicreased abîsorptiion and prctýseniig

$lit amîcse of Il. 1). ai any une point more ilhan anoiher, and on nu Zcase
laiglier liai iia bu 1îediriiiamed ur tlcsîedl.

Moîrc<îver, ai ami> surl sysiemîl uf circuis al laili (if tlie supiîply is a

<laceaumi), r- sîil trainsfornivr îîperaaig a finit) (if tlic supiply s an
cuie une'otay conscycli niay tic Ioca<cd in tie sîapliiy staimon, auit îi wali
hun simil dlis saine currelata ilsie saiaie pressure as any utiler L.ogis in
<ie Nybteîliirioug <lis latter exiends for imiles.

Anmil lis% il scellas caai lic rcalmzrd, as denionsimaied an <lic diagratns,
abîlout cxceecliog tic weiglit of clligmer tuai is now used an ise twuî*warc

or simpîîle ilarallel syscami, and asi the saisie taillie wa<houtinavolviog any
furstiger (trois o! <lic iîl sd voltage ilman ohitainsain <liai Iwo-ware siîsicl.

Ont w--- _sse - leî 'ý! c w u ave attiveil ni. u.hat . staI;c 'sUce the
piressurne in the mains cans bc l-.pi ait soiîr<ling in e.\cess of sie demnîad.
%vigile es lie points of conbuiiiiion îînly su nituels cimrcnt is drawn off as
ilie as a teiiaind for, we wkal have ttt.-.ined perfection. The wliole

tlîmng %s-iler <lc nauumaiac. Blut, an suchl a sysicimi il as Obviuous ail
arrangement o! arcits opraimg as ulescribeul mn lIais paalier su-al lie ai-
mogelier indisiiensalle, su sve swall hîave mow lundaderituels of an adeance
<umuarrîs <hl ci.

THE COMMWERCIAL ASPECT 0F ELECTRIC
RAILWAYS.

Ilv L.. E. A. L.Asi<.

Tuî E ulîjeci tif miy paller «Tlie Loiiîiermi Aspect of 1-Ice.
tire laiway, as a quesction ihai lias engaged <lie <Imomgli o! dise
ailesi mets forn ycars. auI mmm I)rtesenttng tas palier, 1I(do not pîresings: tu
kmmow aigole lisait mmm feltow creaumnes, ior tu hase dascovered an>' sîmecial
facîs limaI gave a sa<sfacmory answcr, butm mîcrely gave yum a rest cîmallens
flus iî ym osun espemacoce and obiservaionr.

Tlis as nol rie isalle nor mime: place su, tiscuss <li cesi niciliod for tlic
coltecion of rires. simeiier tuo isse a rigmul or flexibîle bond, or v.litcîher
a single or doubhle stock as bI)c, altlmoogh imest: demamîs requisre a greai
tient lit s<ully, nuit <ear a dose rdaiion <o <lie in,%% cm to goy> suhîcci.

l'cctric railsuays on lhis Contianent are usuali> bmmml< ly a1 comipany
aiimlurgicd ic it»,s hq) là) iia l<r.jisicmail ur btalc legisiain, and îhc
u1îjuusmum,,n su gemmenal> gmc ile ih Inm ubammmmîg ilies.e special posi ers, as
bmmm a lîcsm intrommliduction tu ite tiren difficiilties t0 bc mmetli miian
seccmiîmig fruont lits vsiomas Cii> aimu Courtm) Cooricils bli riglils o, Isly

,îsmirails o'n. romm rite ,.as. I living sectirerl a charser andl obtained
.igicsiiem uii niîîit U.sarmumîs Cuuticits, the real work, of railroadiog

[-gmn. amIn as, tu wlai arc ime liestiimieliods of constructijon, etqoijîment,
amni opîîrain «i iliakc ita succcss, 'silI tic the ieadiog ilmougi of lUis

Tra1cI. coosmîmtion is a suîjct <1mai has IUecn thsgroughiy discusseil
front sitmue t., tintie, ind as su oinmmany ngiocrs dill'er as 10di lIme si

maîcîhausus, 1 cims ommiy exprcss mn>) opinion as t0 suhai fornîsarc best
suitîcul oer certain conîdiions. For anr cleciric roari in a <nwn or city

sitem< on suilmeeer i-,tveimerî<s of a permanent chacacter arc itxd, <ie
gimirt rut secmîs In lue site nnly one siiade Thme deicîi of itec rail

îmulîl lie tini less ilman 7 an andl siiOtid sucgifrnt 70 1090 im<iutids in
rite yard. MViai lUe exact sueigi of thme rail sîomuld bc, svu-omîr dcpend
iiou sice freujuency tif <lac service requmredl. and mime sîcgi of lime roiiing

u<î,ck mn l'e uîscî In a imacadam or cnlias-ed groadway-, a, T rail o! 65
Itimands la ste y-amcl is ail <iai i% ieessamy. %V'isite i imia lie ile«ter,

guider certamn condions tu have rais lard in cuincee su-ili a peromanent
pmavement, niy e\hmcricncc bas l1ecsi <lii cars raille andi jar- a greai deat
miglre lisait sslien iîmmliig Ovcs a1 ro)ad-Ucdtlo less ragmdmiy. In aIl îîavtei

siici', ralk slioui, lbc riiamih s1ulktd ounat <mes tic mmD six 7 an. s 7 fes,
spaeedt 2 (ci .i1 iai. The giaile siiouild frnsi tic lgtoipcrly levcliedl, andl
the %% bute surfacceu cred simli goîmmi coarse grascl 6 mn. mn de1îîh. Fish
plaies oir angle liais 3 fc i ng, %%iti nut les,.i timan 6 bltâ lîsa caeh rail
joint, siiutiid lic litiîieii fui<d and ioi<cdi. Sofa copper boands of
sufficmeni sue to .arite 4imîasîmrmmm reîîîrg closemnt fruits an>) distant
liait of dic tarte lii tirmc 1) ci hotiase, sU<oauld lc pruîperly attictit( i *ach

joint.
Many &iiiusmicnis base bccn mmadic in ovctlie:aîIlisse niaiermisb

<huurng lis lasi cull o! ycams, su limai tu <la> ihee arc ses-ural imanu
lactuirer o! ver> sa<sfacior> supplics

Tlt: trolley s iould buc carricui su-ili a si raighi uine linger îlîorougiîly

insumiaicu and atlim u< a flexible liciet or spart %vire. A sifos
nimoîaler uf frer fines -hlmud Uc: îsed to mantimî tlie vultaîge imder a
mmaximulm tuait, andl secioun swsimehies, dmiergemîcy lîricarr nit .ghinirc
arresters shoiui lie piactud l a freqmien< in<rs-is, ani %wlitre a il uummgtu
lines consitlîme une systiemî, trolley bcaires wi<la cadi feedler secioi.

Thme roling stuick siîoild u tlie bes< obtinalîle, anri for est%* <ralT
îmîuînecl on single truck wi<l %Ilicei base mntilmîore <hanl 7 (à >it

slîould [l fixcd croswmsc of lics car, anthie (tours and-.aiste su arrais ed
asIo perinil uf easy ans] specdy exlit. F'ur a iiîg siieed suiumriian îs.l, 1

car 40' long mmmuntcd Ot onIuble <mUck, is miore ulesirahle, bmit as su itanm
companies, omeiaing ciy uines, miakie long exten.sionms <o soimm, subs.
halltlossat or imicasumne parti, tlhe ci<y cars are ustmaliy caie ili lîpu do
service. Ail pîassenger cars sl:rimld lic weii iuluid, fitied suilit siemul
l>cils, cîmtaiins, and lîroperi> imictl durnimg tlue win<cc season Krrp
tlie cars cieais amside andi oui, and uOnil <lie Itrsi aîîîmcaanee o!fIo i un
lias-e limeni overiamlud, repainied ind varnmsimcr. The aîpeaamce of 3
car ms miextimn impîîortance <o lUe aplîcarance o! cnhiloyces, amnd sciVuiftto
imiducaies tlue îirosîerm<y or oiliss of a railway, a- dit: ever esacting
îîumblac; as oi slow to Cive m<s verdiact.

The pmower bouse of an clcîric railviay, shîrîmlr, likze thc cars, Uc the
imest obi ainall. Il should lie iiul near a maiiroad <rack, %oia mai l
cai l e clieapl'y dehivered, amnd i is very rlesiralal: <liai tlie site scecrd
Niinuild U, Oe. a Coud wa<er sumpply, so <liai condensing cogimies muay le
ised. If tiiese condtonîs cars Uc hall ocar dls: centre of d sîrîibliîion a

very grcai sa.aog cama lie effecte in hoei cost of coppier relles. lrr
buildimng siilu bc a suhîstanîial structumrc of brick on sione, suehi lightcul

anîd fiepruiof. Dimrect conncîcd miliiolar gcneraiocs, svi<l slowv spWo
cooîpound conîlensîog eogines, su-mil Cive Ues< cexults, 'sucre a ioler.
aid>y sica> tuait as mîmintaîmîeul. Wiiere few cars rc mons, anti the
fluctuatmon ai load vastes frontmiguîne Io fassr hunrîred iper cent. a1 lmgh
specci enginse sî-îuld give beîter service, as i rcsponds liure readmi>y <o
thme varhed conditions.

In Canadla, 'i-lure soft coal is used for fuel], lis high freiglît andl uliy
rates mnaki il essenhial tu have boilers o! iletiighest efficiency, uuatlom

somucis regard 10 <imeir h'mns< cuîs<. For îiîis salue ceason, tlie huiler rsoris
slmotld Uc flier itiu flc saing apliliances, sîmel as ani ecoouiîmct,
heaier, smoler, aîtuîîîa<ic uistilper, regulaior,, etc., etc.

Foc ani electric maiiway to lic a commmiercial shlcesms depends o ui>
ulion lis cconuuîmîy andu effmciency o! ils puower bmouse, toit oif sitie rua-dita>

oismon wlîich to olîcrate lies cars, lîut Iu llow tu mîire il a Sticcess" hs thec
q men> îîa< <axes t<lie nin o! Gencral Managers and Smipermn<enirmîs

<hmoghoui rie country. Ilow <o incrcase 'lie rucci1î<s, sui<iioît siaien.-
ai1l> increasing thc operathing expeose, arc lime questions <Uc Darechu.rs ait,
ai ever> niectiîg.

A certain degmcc of revenue is tlhe resuamI o! il] sireel raiiays <liai
run cars ni) andi dour disc ihickl> populaied strecis o! any uf nom lliger
cihies, buo is il lhe success, commîerciall>-, i nmggm lue ? Thlîe i an oH
shory told ofn adr, <liai s<ood on tlue lianl o! a, broute, s'itil<s nmomîh
%ille open, wahîing conîenîerîiy for limes ho conte his way. Il seaui min
necessary <o say <liat <Uc <oanl dieul o! imurger.

TUe attitumde o! mîagny elecmmic raiiways îo.rlay, is o unlike tlie mun.
foniumnate toai, andl wie fle nima> Uc smsainel amonîlîs, perhals >-ears,
deathin hote fomni o! sitme receiven, cornes loo ofieil.

1< is nul enouga that sic carry out rigualar cushoîners. Tmese conte
Io is anyway, and it i 10 tlese <liai sue look for a guamantce o! our
njiera<ing expeose. Thme iofl lîr succuss o! tUe raiîway lies an the
amargiri ufhos mîan> sic caos inuluce <u o Ucumue patrons, ant lemelu> un-
crease tUe regumiar revenue. This mima> Uc tcctmiit.m..iclu sarmious
almeans. The raiiîvay colmphany, like an>) otimer lmsus coocemi, lias
goods <o seli, ho hise usa o! rides, amni no domîbt icte arc lignmes mn site
<la>- si-ien tlhe ianager féels t litu is ovccsioclt.ed, anud is inchuneul to
ut on "à Ilargain Mu2ainees *' to get a foul cars. î le simoulu auhvertic and
Il e iublihc kows <lere is ani clectmic rail wa> i ho hin; <liai ils lpuslflcms
ix <o carry plîome frontm place to pîlace coumîfortaly and r1uhckly, ant giat
tUe> can'l afYird i 0sait. ; <ba i te lhgme savcd in riuling suill gnore '.han
uay lime fare. Tîmere art %-arlons sîays in sihich tuo b iis, and mieilmod
nma> Uc adopiecr soi Iai the cost is ver> slight.
One ver) Cood swa> is to issue anrnuali> a Uandsoiiely ilustra<cd book.

Ict, îîhici coniains cuis o! ail die inîecsîhng pouints inuched lu> uc cors,
hîmiefi> lelig hmo%%u 10 el ihicie. TUe différent firis supjilyhng the coln
imany wi<lî maierials mii auhsertise forsc<ice asIuing, anid sitme cost bo the
cnummîîatny ix ir.ica-ll> nil. Thmis sty-le ofadvcaising is pantîcularl. %-a1mi
alle lu, sîmangers and <ourisis. The aiua commîhan> in Londons issmîed
jusi sucli a lihîle bookIct as 1 lmention, allons a >,car aguî, and il sas a
dail> occurrence hlî sec a gromîp o! slrangccs iaking a ride arotinul the
IJelt Line wih book i hlanul, poiniing omît tlhe varions public bmuildings,
pamks anîd s>quares, as tUe car su-co along.

A specially iîlumiaicd car for <colle> parties ix a profitable Source tir
revenue, andtI effect o! time coloreil lugîmîs aiung <Uc unse, as it: car
imasses, lis ver> pleasiog. hI ix a goul wia> Io tddvr.tise, andl tends <o
popularize thie service. Marly eleccmc raîivwa> coinpanies esall hlLs

at lime coul o! une or ortc o! iheir lines an -- lrvîe amîîoseomeois ho the
sua> o! banud concerts, etc. This imrings. considecrale mncmcascrh revenue,
ai a lignme o! thc <la> when cars wuould omiierise Uc runoing lighmi. To
sulai exieni a railway comîmpan> slmould provide attractions for ils piatrnîs,
mhust depenul largel> upons local conditions. Sute coîmpanies claiiîî <o
have profitcd b> this demamboce, sihile others havc an adverse expcrhenoe.
Il is mort desicabhe 10 hîave lUe ainmismenix jîmovirleu by sontieone N% ho
thoromughly unulcîsianuls il, tUc conipany nmakang certain coocessions mn
lics way o! ixsumog coopon ickets foc adissioo. In its way, tlic mail-

siav rumîs no risk ani profits prmo rata un ait icrcascul bmîsmnes.
TUe sclcc<mon o! comîloycex bas mortcctuo(do wisi-t îe )LeceSs o! an

elecîric raihway th-an an>-îbmng cIse. Tire ulea <Ual anyonc: can con a
strcl car, lias, mn many cases, mesumteul an the unîployoîcnl ot mnaoi-

peicot, cancless anri ignorant mnrs svlmoi, ihroîglm <bcsc qoailmes, have
brught dit railway moto pîulicm rlsfasor. Cunuluctocs. ulotormen, mni-
sîmclors anud shmopîmîci ]lave rlte poser II caris on lose monte)- ; ni: the

manihsay popmu:i or orhious sibU <Ue publie ; kcep clainis foc datmalgs a<
a nmmoimnui or niaIse <hei a tiurdien, andI ver% orfels timer scîcîmon ducs
nul recelve the cane <batims excrciscd mn <lie îîutclaseufonlunary supplies.
Ever>- enîîîlo>ece shoulul hic consmdeied an agent o! <Uc crimpan>, andi

zUoltîit nt'< omîly lu solmer anti intelligent, hîuh have gond judgnîcnt and a
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citcc'fttl liwitoît(in. I.<îyalty t0 te Company lie Nerves, slîould bc lais

%Witt 0,. wblnle arîuy of euîîployees, loyal. f.itllîful rend ilevultid tu
,hcir l10%. giit varningî ili uleattlly inicrease andi uperaling ClIensts
li al a llîjilitiîttnui, anti flic sioci<iînltlers % otilti nu longer neto~l ask if

the In.l W'is a sîîcccss.
Thte gt,ing ieinct of flic public for lcter accuoialîtot elnti lu xury

in th timiter tif i ravel -antI sîted, iutnst bc et lîy giving flent bter
cals tt~, coîufinrably fttnisliced and mureextsiI' filletl ilean lîec.
îoforc il>' supplying liiesc tleuintis, flic coiliany weill -.%iel arguly lu
ils revenfue.

WATER-DRIVEN PLANTS.
Ils lui bMubti'uîv

Tii; i~ hle "'ialler tuft li t 15 isne parîîcuiarly Niiit t % g> Iflic tc,
csluî gel a ctiitetitifl of titeuillià (if flic Canladian lectrical Asse.cia-
11.it iieigt itliin a sîune's iliîrtb of Aitîetrica's grealest ciaaracî, lecatise
the operaiîon of seatter-titivei iigliîing ant i jower ptlants cannoi

le evit îtntgit ut wviîhu ti iiiiglîîy force .of nalture iouîîîing ta, anti
ovrlaitting cveryîiig clse in lthe lines of niccitanicai andi cîcîtical

eng~inee'ring ChitI have lîceln litretufore atllnlîlcîl.
Reulcttltriig wvhat imad hete dune i Niagara lowards ticvelol>iiîg

lier utivalîcîil itos'Cr, il %vas surciy no suontier ilit lte iask tuf tlealing
%%tIlle stîcli a siuject as flie tîperation of seater driven iighting anti powser

iilants %vas uittertaken %villa a grei tient of îcnîerity.
The wruler deires il ta bc renteuttiueret' liat flic varionîs seale poser

plants %%mi tlticit lie lias Itecr coniiecietl have îîcen iate tile ai unîls
orver excectliitg 5c0 ha. 1p. in cahîaciîy, anti fRcher, liat fle lîcati ot

%%,tir i *.s un teverl case. %viiitiî fais ktîemwiletigc, 1helsiecît fouîiîe' aile]
(ccil ISufet. Tiese tacts ire ietiînedtl aflic 05use ". lii site.

niettls uatie flter otn wtiil nul itisieid.
As cIti,e regtilatioii is 'lie cagnel imporltant ptoint in lthe ulteralion of ai)y

uloellical pîlant, 1 seul endeas'or Io show how (tbis can li e ccunîpished
leii in a %%-,ler drîven pliant, andi, .'s su intacte deienîis otn flie maniner tof
int:aliaton. 1 will dwIiv:l fttr a mongent on tlt importcance anti ithoti
of îtrpel tilîptng Ille ivater %% heel gale. 1f aite il for grantcl Chit

lite vvaier whieci ilscif seas placet! in tustuun lîy a coiîielenl enitgncer,
ie Ittov-sigun %tille t0 cuite Witt, iuw waler, anciior ice anti lthe iitany

ntîter urotules initretl in Ilte use of %waler ptower. Titis hiavtng ite
donc flic gale an tIf lils connections, frotî lthe seaer wteci Iu the 11tanel
whtel in lthe dynaiu rtonm, sitaull lie su consîruCcîed as lu neuve qtticidy,
I)osivelv anti casiiy. Titese parts shntiit, aes I have jîusîtitîel
miove quickiv, posiîively anti easily, so flit flic instant lthe regttiainr is
actitIu le)- a variation in spect flic walcr wieel seull reccive is grenier
or lesser suîtlly of sealer -anti tq lie enaitiedti l nainlain a constant
sjtetti.

If fltc seaice stItel gale seurls tin the mianner tiescribeti, any une ot a
ituniber of regulalors nuse un thc tîarkct wiul kee) flie sîteed ti iaions,
anti conseqiacrt polenlial variations, seiitin very narcoe bvni, tt
lthe question of kccping -a constant load un lthe taler sshed, sejili ihe
aitientn objectionaitle olierating devices of ibis systenci wiii nul nect l
bu' conbitiereti.

An arc ptlant %%ellit ls attluzîtlic current conîrniicrs, driven îy .a scater
shicel cqttipil as inticaleti above, will ren fur an intiefinite pcriod
%%tth ltte ut nt) atîenîion,'bîiî incandescet lighling anti poweer iticii
nery reluire soittesbat more superviseien.

Aititotîgit une uf the citief inducemienîs wiîiclî ni-.ntîfaictirers liolti itil
tici nteatiing utîeralurs of eleciricai pliants is, ltai lthe iîttlîitiasc systeni
jic:rigitý btte lîgt anti le>s-r lto it oiîîained fronte flic sa-nie generaltor,
)ci 1 tiid il t a itistaire lu allettîlt ta stiiIty pouser trous a iigliting
circuit ec<ielu in ver), siiail tîniîs. Incatnulesctnt lîgit ant ipotier sitoulci ,1 (tel ccrlain, nes-er lie run trous the saie stalier sîbeel. One of Ile
greilc3t recttfuienttioi for lte glose lantit as aen illumtîinant is ils

st blîeslt ibis quaiîîy is airni unknuwn wlîen nriotors %titicli are
ltcqttentl> starîcti anti sluppet iare rien on the >,inie circt.

Thte separaiely ilciven exciter is a grcatleoone lu %%-ler power tisers
tutoe lu:tul are suluject la grei variations. lis mîarinavanîages are

tsu appa.'rent Chît il sees unneccscary for tlle lui <la toae-Cha bm erciy
mtinî il in iiassing. A'noîiîer ,arrangenment, the utliity nf witicha spcaks

(or ilself, is elte aulomatic field controiller, which sîrengthens or wcatkcns
the gentraitor fieldi circuit accoruling :as Ille Itotential on ite fne faits or
rascs.

Atn incandescentliighîing plant requires a certain anînunt ot baud
teguiliin. aîiotîgit lthe alîltaracias jît refer-eil la is useftl, wihlir cer-
tain limniKs Ail int regctialion necessacy an a lighting circuit sitatlti
bc dnne, fiutraiivehy p~eaking, aes far away tranu lte ianip as possile:
in otr words, il is the field circuit ut flie exciter tat shoulti li varteul

%%lien iî is neccssary lu change te putenliai on the uine. Tite exciter
ficli trta sîtoull lie ut large range -and divîdeel int a grcal mîancy
keciionç, %n litait lte mîts-nienl of the ritcuslal*arm frait% unt potint lu
anotîtier wnulti cause sucb a sligbl citange tin fieldl curreni as to Maalc a

z Iarcely ccpîihle diffèrence in lthe brilliancy ot the tamips.
Wlure large generalors are useel anti iany circuits arc ren flie tse ut

indititial circuit regtilors becoîttes imperattve. BuI, 1 finit 1 arn di-
grcsstng firn lthe allergie, anti an t lrcady wellini fblie consideration ut
Illte ssthîa a pouint I did nul entn la raise: ai ail.

Belfote itlacing nlay convictions as t0 lthe uperalion of scaler dus-en
Power anti ligliîing plants; betore you (or viv-isection, I ilesirc lu mention
twu iittit itîcces af nîcitanism wiîich will nul oniy tentd to iniprove a
service lut nîay binder the occurrence ut a ".run away" eith ils, disasî-
tous fcn1its. Tite first device lu whiicli 1 desire ta direct your attention
ts an autintaitic slpeed inilicalor anti alarus, wiih, as uts naine iniplies,
2lWaYs; points oui the speccd aI whîch the machîncry is running, andl
also Ittufil> r*ngs a bcll or gong ai cs-ery change ut speced, nu nialler
ltuw éliglii il may be. The other machtine -. eterrcd lu closes lthe waîcr
suieel gale the instant tfli c t is's aove a pceetcrinined pent. Tt

oniist- chieily in ,a pair i' Fictonputleys mo.ntedl in a tanie. One of
lie riî et î'~les s oantiousiydîrivcn fgain lthe ntachincry ta bc

Cuatoilet, ];anti lte olher is connecicd lu flie gale.closung apparatrîs.
Tii-4  riin pulcys are nrntmaliy placcet] apaîl -and arc broughit

contary 4t a sceight or spring, wich is relemsed by a lever allacheti t0 a
liair of g.îvcrnor halls. Tue instant the speeti rises a certain 1tcrc-niage
Above tlle normial, lte ggycrnor bails tugvç the leveci, andi flie weigit or

sptring liing relcasecl lite fuieîiuitIs ire lîtîlieti ligeither anti Ilte gale us
ittîeîîî lycoscul <lotn belutt. ait> tiauita.ge cati lic dit.

Il t i tuild hartdi> sectît Cotîr tluIc'c the stil ju.cît -- 01lt. hitrt if

powuser uisers atîclîtr ice. If ss liedsb are faivttrli> siai. alie iN if
ale> a-re stuplicel frotîta large pondit iii tî licitfiacre i.s Lliffe tir CIO ctrrenî
agi if dit. i% ait ovcgrluw Ur b> uis auto sticlu iiiiiiit tif Iltt huaiig
ice canob lietterî, h>) C'siretute w.cifiits acitiiplertutu tIltu ît eati
lie i)teutcti. Bt, if I le tIteelCS htave tit '.1 iji ptontd fruuit %lili lit

'tras. ltheir sealer supltîi il is luulvit li rest lu tlt- au '.liary slemut
vlant as selont as icute is the leasl sttssuiciut tif flic airuacit of atîcluîr

1 )lase bîisen ltiemIC in a geterai1 andt Ctoncise ntuancier 55uith Illitup -
cation oif %ealer tins-en ligiuîiîîg att lioser )ftiail. Su Itatîcouilt lue
saii ,%alaiî cali tif flie valri0tI, parts tif sîteit i aAIts itutîi filte sebet'i illit .
filte ctuul.a lict i have, for the orL tiftres il>, ri fraii tr.îuîî liait h-ut
aruiitg excepî whiece il settet aitstutely, mdS~iy Iti titi. htlt

es-ci ,a single user ouf %valet pouwer îliit. e a tufitu trotti Isly (if tut> ri
tu 1s shahi etnsitier i'sel auti idtt r tttir flict' ,laîtr e-'.it'ttl'ui in

iacing uulttn liIe i>ver) utuasut.%ltiîug sentimuents.

THE STEAM END OF AN ELECTRIC PLANT.
lv A. I. WtgCKutss.

Iu .vsi iv tif Ifige tati ablit s''t aure hotltding tlts -tllteltiti .ul Ille
pilace wîtere us '.tuiîild Illte grVaIte.I s tIlîowselin itlite '.sorîd,
w'.lere rercet debetîuttlsla'.e itti' ti ituit lu lit aU' thn e lite-
tisefttliiess tof large s'.alur ltî'%. , îuî the tr;tliistis'.t tut eit-cîcat
currîefflN uit luong dlistanîces, :us wseilil tus ie esilabli'.ltitig tif large
ccii ciyîlt i ftcitti te% sIut:te ii t s i le powVitiîllui..er, il

stcîs:lutilai toîas-l p'lu Ictt 15c. *'lie posilitimi
tif a1greal uuîîîleu of Ilte 'aitaiait s'.aler puits-rs is %o0 fat i'eiîtti'.eîi
fri-oil Commuiercial lui i:utuic uit i ceuire.s, Chit et-ci> wsiîî flic
iiret aune Iinitslit-eti'.e atlsaniit uthelt :usmtsittu tl'tr-l
a ver), great englotber tif tit t elelric:uI laiti tIttusl st il 8ely 0it

sî ai tid Ilte sm catî eogiiie as I lîcir intiv '.î uower. Tiii% liiig
Ilte case, il Oltloti.'c 11s tri t'tquuiru' motn Iu:rti itai;rV ilioi lii
workimîg, tlie ellicieitcy tuii gcoNi tif olierau iug :umî eleet rivai plat

lîy stveî.
Ou- frienîti, lte or.iîîit- i;î. t flmantîtu, lu-il ts eit l sîout.

coutsiicr.'bie 1î-ide (tif lue ta:tiiiai' aicettut a is cîs.tif
îtîaelitiery, andt ciaini I o lie able lo a ke a gerteralor lit a liasai
efficielic:3 fq ' Tii '.aeuet, tlu. is ru'asiiitatly batrre(.
oei, andt. Ie li sus ii flic pitiioni Ilaa if ss-e expecl alty futirr
ecatoitny wuî iuist look ti ulle priat- tutus-rs or etigittes autî houler'.
for il, unuies, aime elecîricai eniuerît cati :îîîîrtaci itît glow.-

wetri iii ffcent. cy. wîuiclî uiakes ils ligit sSii uabout oîutî i lirci'-
lituilttret.tit part tif Ilme foirce tuseti ici tîur uriiuar> incanidescet
Iigittiiig iltaul s tir sitîtulel ale eiecl rut.ai eutgilitî'r rvacli, iii Ille
itear fouutre, s.iuit mitau uiu, sitiot ncuuecuîe i''i~iu
liav-e «a ligl it et ,6 nu les,. tif the lîrîseuil ceisl for powes-r. Blut
iuiriig Ilte fitte titesc invenCtlion-it re beittg îierfeceet w'e ulltti1
ite lies '.wu cati %viIl h îur su t'ami ettgiuie andît boiler as princet.
itios-ers iti litîtutredît of aur cleci rical lîlauî . Sliatec amnd limite '.siii
1t01 Ilimit tU% tO go tut10 . llilsît- Ofthlt'e'' C%010008 tuit t ilit- su î'au
etigiute, uteithuer cati wu- go itî Ilte actui:t mtert- tif lime dilteret

titakes ot steai euugities. ''iere a1re niai:tus etîgiuie' ruuiutihg 10-
da> abtl-s are runîiuîg %v'illa .îuî efl'icin. ) of fî'î 70 fi SuO'. 'aite-
'stîltsttdiutg titi, flie %vamsie bel '.ccî the ctiai pile, amnd lte tiyniutt

pitile> reatiies t"a oft ilt! totai hue.' in Ille ual. oiir su uaui Vuigitu
us outly a ietca euîgimie, andî is stibjeiu ttant h(isNSs ii tact , ii
sonte oif te cti euîgiues, '.'ai lasrge c'. Iuiters taci sIi.s ;%fsoie-

siiects, lite w.aler cuuistuiîltioli '.'.as as iiigit as 60 iluS ust'1.lîtîtur lier
11. il., sfimule %vi.> .îlla titr bitgliez- boiter ii .. irsai fiusier
pt',lutt.sîeedN, ssiîit eau 1> utu-aff, v5ereducethiîî lt 1! lb'. seater
lier Il. 1'. lie bter.

'rie lueav.y cyiintlcr itîsses tm lthe aid, ,Iotq;-rtitciiig etîgimue-.
vauset. cngiuteers, a's tar iiack as to l i8336, t0 look for Itiglier
pîressutres, autel at:le latter date NIr. Peru-km' mm hondtoan sucetietl
in îtsîîîg htres-nires frotte .500 ta u-ioo 1h,.. lier %il. i. *'fis tery

btigla pressure nta t l taillîte '.as toeil> ex.utciet:il.tsilti, andte
es-cr tender stuclt adverse cictisattsgave . Il. 1'. fîîr abttt
t2 its, ut walusr pîer hi. 1'. lier ltnter. ',%orne tif the e.trîier t!iigasie'
gave .5,ooo.ooo fotut lits. lie'r hiunîtret i ls. t of iI W.uîî hitili
teiîggutu' Cha:t gav.e a duuîy tiftlOoo0,ou0 o i t .z,u00,0(0 ooit Its.,

wite satie tif fle motdernt u.-uitioît(ls gtse trîtit t 30,000.000e 10
15o',oooooo foui lis., aile", slîoss-iiàg a rccluîeîbuuî hl filt frot 12 Uts.

lier inîîicaîcd 1l.11. lu i j4 its, or e'.euî 1,1 lits, for eîci 11. ut. 'l'ie
ratios tif expa«nsýion liave aiso iittîcr;iai> tutcmasetl froitteti îs.îfuîlu
go i tiîlod-nd irttîotIyt)iauic cositîcral ttitsi s u holtuli

still] iuicrease Ilte uuîiber ot expainst'. Tue eîgmuteer iii %ntviuîg
aifler zoo nîany exîsunsIans mîay funel hluuteît o'.cr-.seiglteti%%rite
cuîgîîe frictioun andl intlernt w.ases iîy uusuug loo mitat> c>lIiers,
îu tccottsilisit fls aibject. A receuil e'tgiuti buîilt :1t Sibie% Cuillege.

%vsilla four cylitiders, oîîeratu'd %entder joo lits. lîrestre, LI btigla
..pcd, is cliauîee tu lhas-e uleselaîtee a Il. 1'. watt les. Ilittit lu1lits.
waîcr lier 11.1). lier tenter. Il us;, ot cotirc, fiied %v-il rceaitn.ur
bets'.euui caci ot fle Cy-liers, andt us carcfttily cus-eret lalres-cut
ioss of tent h> raudiationt.

Otur greaitesi lus'. is îthe losu of lime laientl tiete in Ilte steauin
discitargeel auto lite attilol)lere or oiiîsramuI as; f.ir .i ktitîss
i% utnsoidable. Tue comuîîbîîîiti in oui' ptusuitl ut oal '.s-iU couîlaiut
;&bouit t4.,ýjo tient tunts. A weIlvchi-igntet and lirolitrlN -,t

boler '..ili delis-er 10 fle emîgiltu' for '.sork in Illei CYliuttier 70- tir
io.ooo beait units for catît patiet tif criai ituroce. I itîlui was ail
ttillzeel w.- wsoulis hase a 11.11. for 0.2z6 of a itoutte of <'ual per
buoter. Bui b>- te liiglies: exîgitte efficiecrtc' %-et .'uaii ive ie
i 34 Ibît. coal per H.l1î. Itour, or oei>) abot 17% Ot fle energY
deluveresi by the boiter is coitserîced int niechuauical ssork. Il sN
sale ta s.ay Itle alverage engiuie ut Ilte bet m.tkers,, runing iii fle
clectricai plants in Caniada, retîuires a-I Icat 3,' fls. CtaI lier hI.hl.
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flour, liais. dts.cilsargittg insu flic altiosîtee oser go% of flie
etsergy supplted b) elte botter. Tliere trct cases wvlerc flie coat
cotunsmption ts evets iigiter litait 9 fls. pet 11.11. per ftour, bt
liie.-ear- elîter elte restait of atarEce or ignoraice-avnrtee ira
ttetn wso are ttttbted %villa tlte tail. flit a clietes boliter and etigitte
i, ats ecotionmical tîsacîtineatsd tat it cati bts operaled by cleta
labsour; inst igntoratnce ot the part cf ttets %%-lto claitît lu bc engi.
ters, bîî %vise arc only dalibiers trs to:st l ilck sa4.leNitteti or
tstercly stop)lserq attd starters iti flite ettgiîte remiîs.

Tie evaporalios of waler fier lb. of coat varies Io att iilarittitsg
exîtii.,actif gocu4 froin j or 6 lb!#. te ta or g g Jb.-. waier pier Ilb. of
Conl. Atsrog elte vîrgouS causesC.- fOr tii, is flie differetit calorific
valuies of tic conl isef, fle difféerensce t lite contsrttctions of tlice
boliers, elte mniîerotus difféent kinds of setliîsg, attd tosî of ail1
flie ktttd of a fig emss.ît ots htave slsovellirsg elite coul i£lo elte fur-
tlance. l'ite average cvuîsor.ttiom %villa ordinary retîtira lubular
boliers dues ttot exceed 6 fls. water per lb. oafcoual bîgrted. If elte
botter i,% weii xel antd Weil fired its evuporation of 8 Ibs. waler catis
bc ob)tuitled. Titis suppied ta ts englîse giviog a 11.1>. for 3X4

niu poljer 11. Il. sour, svoujid represent a waler cototpitas
liter indicuteci card, of 28 fibs. svaler lier II.1'., tatsl caiied good
lîraclîce. If wc itrease fle evapornlive capacity of fle boier
andi evapoirate c) or to fls. waler, we are in;fking a great savitsg.
Agsîitt, if we itîcrease flie eflicietscy of fle etsgine satlit %ve uni>'
ctgi-uume 15 Ibos. of waler, WC htuve :tlsoa tutdea a vEg ltai wEli
look Weil t flite end of flie year's accoutts. Eveti wiîth aur best
arratngemîets ou- titent losses are greal, nt etigitters are iooking
for farditer ittîp)rosects.

Atttung flie nioslt ictett lu flie sttierisetitsg of tise sleutss, a
!iiatstisal was %ery ftîliy îried uîsd di!;carded about 30 yars o
'rite praclical dtfficutiies sutpo.sed t0 bc proitibitory t ellse ue of
.itr-lieated sîcaîs, %eltt Io have been overcotste, luter experi-
ence hsasttg showsvisal by ptirily-itsg feed wa:er flie parts of aise

sîprielrdo tsot show sigtib of Ncaitig, burniîsg oir other itijtry,
atnd with tise itnîroved itbricatitsg cils tio furîlser difrscuilty- sed
arise tin tise laissons or weuring parts cf tie cylittders. In a recette

paper on sutper itcated steans etngit%: triais, rend before 1 lielBritishs
risI itt ion orfCiil Engiticers, by Professor %Vm Ripiper, hi. lest.

C. E., tlic antier says : "Tise tient expcttded in super-lattg
rectied flie animatnt of lieilt ctttplo> cd is evaporation of svuler; bîst
tise licut %o di,.erted for tise lisirpiose of sup~er-litaing, was sitowtî
lci bc prodîtctisc of a considerable gait in1 itertîsal clliieetcy.
Thtît ast expectditître cf ,, tonasd t 5*,.f tie furtiace lieat la sutper-
lieut gave a ntic gain cf 12, 28 and 70% re.sIlsClivu!y' cf flse w0rk
donc for tise liîat supplied. Wtets flie fond on fle engine svas
fatrli, cgtslant ver>' fiie regulation of flte supe)r-ieat Was tieces-
sar>-, and elte letspelirut:tre cf tule stperlitaed sîcu n l ie couls
resatied reiiarkably slcady. Wien tile steusîtivu wa ipertitcated
tI %%.a% itn a mîore be condition tisit wlîtoît stpler.ie;tt, assd if
tise siîeut ctsnîained suifliciettt excess lieut, tisicsbcnt ins tise eîlin.
dier coutil ie retîdered dry t cttoffutsd releuse, liat.t% removing
ail waler its tlic cylitider, wvliclî is tise gi-eut istss itn fle cylinder,
ais reducigtg fltc amusanttt of tent excitasge belwcet iliete lent
and (lite cylisider wvatts. Otte exanssîse slsosvs ias viith sten aI
t2o fls. pressutre lier sil. in. supLritcated t0 674 degreu Fait.,
whltil btîlie redîtced flite steatî consttîptios fronit 38.5 ibs. ta
i7.05 fils. per ittdicaled Il. P. per fleur. Tile rate ci decreuse cf
sîcatit cotstttsptiott beig :iljroxiiia.tcly, utiiforut witii certain
fissies, fle best resîits were obtaincd wiien tlte steamt vas s:tp-
iulied t aboutt 6.jo deg. Fuit, aI flitc clîgine. Il is ahso imnportant
1 cover cylissdcrsansd pipes svitit good ttots-cotsdîctittg tssalerti
lu nsaiîstaits flie iigi tettiperaure us long as psil.

Tii si.ssws lit engitteer are iooking for llgiter testperauîres
wiîiîoîît Enstrame of proessure as tise tseans cf improvetttetit utsd
ccotsony. Tiîcrmot-dytsanics tell us, and tlise vhole trensd cf
tmoderns steati engitneerinsg cotîvitices its, thsat liiglier temtpera-
titre% attd pr iorehcreuscd ratios cf exjsatsicîs and higiter
piston sîseed% are ail conducive ta a greater cconomny in tule use
Oc îatss.

For the larger electricai pslants, tinat is tisose cf elte or two,
tsoîtsand itorssw power we seed lîardiy Sa>' ver> musu , b-catuse
tcey geîscraily have souiete ut tlitir isead %villa suflicient engi-
tsecring abilily lu tîtuke a fairly cottomicai rîtnnissg îlants-titt i4,
if site board cf direcors w~ill aibow flatet spensd cîtîgiî nsoncy
for titis purpose. Titese larger plants are issuaily in oîtr cilles,
witerc grossd Es valtsabie, and ofletîtinses water for condensitsg

irs0e nE t obtaitiable. To these plants a wuy lu open for
cheapestinsg fite cos-t oi operalion by adopting a watcr-cooling
lower ansd circulatitsg Inuta, tlic cosl ansd operatios cf which wsaq
s0 carcfîtiiy goste itsuo last 3-car by Mr. E. J. Philip itn lais paper on
tisaI sîtbjcct.

Tisesnsailer siaîiotss-and liseir italmler Es nine-tentîts of ail or
clectric 1 latts-are i., a sotttewitut dîfferent position ; En fact,
tsatsy of tisctsl arc paî.Essg a1 vcr>ysitîs return for the moncy an-
vesîced. Tite prie for tstny cf fieis b: Witat cars i do ta
soulte ends oseet? Jo sssatny cases tiisEs not surprising 10 tieen-
gincer. Tise plant peritaps con;siss cf one, two, or more engines,
bougit mucre witit a s'kw t0 saving first coul titan anyling cisc.
Tie boilers are ulso elite sunte-peritaps oaverraied as to, capaciîy;
flise ttistg cf cacis is pon, and tiseir relative positions are bad;
ciîimney drafts ncst good ; boiter laps and donses uncovcred;
%teani plipes bure, feed svaler piples bare, aid a few saal leaks
laere and fiaere cf steato ansd ss'aîer-tite whiole topped off %villa an
etsgitsccr (?)i attie msunificent saiary cf $s.oo te $1.25 per day cf
t2 or 13 fteurs. No part cf tiss plattt Es dean, and En engineering
cleatniie.s lu next to0 godiiness; the Otan itas neitiser lime nor
itnclinîationî for sttci work. Tise boilers are dirty, too, for want cf
cieatsing ou1 and tise proper appliances 10 do it svith.

Leslius sec .vital %otsne cf Itese Iiigs mean in coul. In elte first
place, a badiy e botter wttsî a fcw sntaii cracks here uand there
will flot evaporale more tians 4 or, 1 b.4. of water wiîis s lb, cf coal,

%viite a well set antd Weil fired bolier of fle sanie kimtd sniiI Mo',
l'ikely' reacit 7 or 9 lb%. ivatcr %villa fl. conl. maïts is io%3 of

ilatralnen En cent ? Wcl will supptlosC fle scat pi1it. Es fý,u
hatches dianetcr antd 40 féest front huolies t 'toi VaIlve a: engiage
Facit q:arc foot of tinis pipe li consdense 34 fl. of scatsP'
heutr, antd ecdi foot ini lentli rL'presents olle square fout of %Ur.
face ; we htave 2o ibq. steant p-r fleur test. An alisglt run sil
£î%eratge t a itour.4 per niglil, aud flie tleatst Per ye:u't " 80,300
Ibas., and, %villa 3our pour evaporaîlon, 8 tl1 ttols ofeoal lier >ear.
If yottr sîeant taille E large and longer tai (lie above, Et %vil co,
correspottdimtgly more. If yuur putnit pilles anid iteater are bujre,
tlle los fronts fitns wiiI bc frots 30 t0 40 degrces t0 yottr fee.d %%.*lir,
Wlticiî tteatss resPeclivciy 3 and 4% Of filel. If yout are humihn;
àj4 tots centliper day, titis useans a Ion of coai evcr» le dia».
tile dor ts and boier toi) arc ttncovered, and elte bolier as 6* x
you wlvi have go sq. et. exposed,antd fle loo s cont wVill be double
flice los E your steant faile--say a 9 tots cent fier year. ff ale
boier lu 4caled inside, flic conducting power of seule is very low

beitsg, uccording t0 D. RZogers, as 9iS 10 37 ' . N'ss'tteU5
uis tat witit cean plaIes g-incit titick sleani aIl 75 ibs. p)ressure
cals bc produced by iteating flie plates t0 abot 32,s degrces, avle
if 34-itîcit scale isterveies, il will be îîecesqary te iteat fle pliates
UP t0 700 degrces- VerY nearly a low reil tient -antd a lieat -.I
wicl flic Eron becoms Sgranular and brittie; a scille ofr~
anr incht tick reqîtires 1t5 %ýf filet extra.

Thte troubiesoine sutbstancce% in otîr feed waters arc cardat, cia>,
bicmrbortes of limie, sulpte, of line, citioride sulpisate of rnag.
ne-sîum, carbonate of soda niagne.%ii, dissolved carbonic atid antd
oxygeti, iran attd acid. Titese substanesg cuns ail bc trealcd in
sici a way tit tey wili bc remiovabie. Suime require ~ssg
soda atnd finite, soine tseed baristas, oliters; reqîtire citioride; ail
orgatsic msser needs alitn or fessic, and should bc iltered.

If boliers are kepit cleats atd Weil fired, elte saviîîg in coai ainpi)
pays for tlise osî, leavinga gooci niargitîof profti for flic proprietor.
A :niali lcak trotgi flie exitausi oas f flic engine souts, il.tkc,
itîelf apparent i i le coal pile. IladV set etigine! valVes are ofica
prolifle soutrces of los't ; 1 htave corrcted etîgiste valvesattd made
a sas6tng in coul or t2%.

To fle owners of flie stîtailer plants 1 %vould say, osake tile beat
of wviat you have got ; stol) ail fle stmili ieaks and lomses, gel
ttore of flic iteat ins elte coal 11510 fle etsgine, atîd kee) flie etgigse
riglit. If you are b:trtsitg s,oo tons of coa ier year )ot .atuave
aIe ]case 25%, or.a5o tois, b) ket-piro5 cverytiting rigit ; 250 Ifus
of coul meatîs ints mny places $t,ooo. Titis in nsany places cttsbc
saved by expending 40 or Se", of il flice first ycar afler tinat il
sitould ail be saved. Gel a îlsorougiiy well posled etsgitscer îo
fuol, over your plans, atd advise you as t0 wltere aaiss~n be
made ; don't go te a civil etngineer or te an electricai tsgisaeer,
cotîsult a mecîtanical engitteer. If yot lad -a bad fever > oué wouid
neot go tb a dentist for Ireatmet. Go Io flie rigit kind of'.stt en-
giîseer, puy failli for lais advice attd fuliow il, aîtd issakeuti ordimtary
electric plant a reasoua.b> good paying ittvestniet.

DAY LOADS FOR CENTRAL STATIONS0 AN4D HOY
TO INCREASE THHM.

liv J. A. KA>ttgttgtg.
Ar no perind siltce elte ittception of flie elecîric ligisiting

itsduslry have cetral -italiotn tsanagersatsd operators takett such
a deep stulerest ins al flie deluilb of tlisir plants%.

As att evidettce of litis, titcre is no msure etscoutagittg %igts.
tisais flic constant desire by oiperators for elte muose cotaplele tnfor.
niattots concersting, atnd a flatter utsdersîatsditg of, flie apparatu
tiscy are using.

Tis interebt is ntît exltaîsted by enquiritsg and becong
fanîtîtar withi tise diffétent points it t lise apparatît tiseiy arc usstsg,
but is exîended to flice underlying principies of flie relation be-
tween elte cost of producing electrie ctr , and the comspenba.
liotn reccived tercfrom.

Study of ibts relation ts beiîsg logically atsd systctnatcally
uttdertakett, and lu mtore atnd niove made .%basEs uposn wivîcî flie
eartsiog capa-city of lise platnt Es calculaied.

The resuait of tItis tîsovement lu making ilseif feit in no %mal
mecasuire by tiscie pioncer, in electric iigisting svork, who are now
profiling by their experience and reaping flie first besseits of the
deparlturi frons oId fines of conducting electrie lighting busittess.

The ruinous eR'ecs of many of these old business osetiodu are
now largely rccogtsized by central station managers, and their
energies are being directed ta retrEeve wisat has becen lest in thse
past in this respect. Titey are re.arr.tnging tiseir plants, or arre
consplelel)y reconstructing tise saine, with tmore effîciettpparalus.
One of the flrst questions asked by a pioncer cetstral station nsan*
-ager, when he desires te, purcisase a new piece cf apuralus lu,
4.wisat is ilsefficiency?" not "what istleprice?"' Heknowsîhat
flie troc value cf everyîlîiog its connection cvith central station

lion, and "quaility," or cost of repairs. His witole work cnst bc
la malte elte plant more efficient, and less expensive t0 operate
and repair, and fatence more renstnerative in oarder le, pay a dlvi-
dend on tise invested capital. This is bcbng brought about in
part by tise reconstruction and rearrangentent of tise centrai
statiotns, nde is tise first and essetîai sîep, but the effort docs flot
stopa ai hs work.

Other meanu of procuriitg remnenrative retîtrn for energy ex-
pcnded and capital învesied must be and is being sougist. Ins-
crease of rates cannot be looked for, therefore additionai itscome
atl presetît, or al cvcn less rates, must be obîained. Suchsadditionai
rev-enue mnust be obraitted fromt îîscre.îsed and proionged um- of
çurrent, ta obtain which, nieans of haing current used for otiter
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IuIle titan isiîintian ints ht' faunid, seuil uoîeuetyse
flie t.t'.-tlsliC or a '« day eoc, s il is ealîed, ilt4 [l etrd
il istî.îîîiîed, anîd il îî11st lt admit ted wit h sonte tfrut%, hat lie.

r. 1I e i, particular htiuiess of eleci rie iigl întg clîaîes i
~ ,tlîci -4l1,111d nuit looik for a1 day lond, anly motre Chat:n a

wtmlltt uti ti1 iîî ottîci kitîdred itîdîstry %liouici look for a nîiglit
1al. i, eti .îîtrst tlhsi looîks reai%oiliiiit, bult were til ltîargius

01, h Ill udkîîle iiltoi r otlier eoiiiiinititlit ies, as -smlail as- I hit-y are It

1Iut ifaiq it end itivwn s) n cci rit' liglit ing, flic woneliet nuitl

1votlid vu îîî'r liii e t o close tel, or îîîakt' ils plant ilivestuiient work
day anld ulglit te nIakc ens'" Ojleet.

i tien liere. i4 liere title di% itiing lise cati lie eiearIv dratwn. Thte
lise iîidust 13 or inidust ries Vau eXîi-' iîcautim fli he uargîn of pîrofit
ci ttît*ir plitdu 1 is sttlti'iiiy large' tn pav a reaioabit' retturs ail
Ille taiu.d itSested bi' opt-rat iîg t lieir plant ait us liiaxitiiumi oeit.
pit osil) le or 92 houtrs Out 017 24. Os% til' otiier liatîd, a cetntral
btauot oet tuî a lîglling load 0111%, is haniiiappjed, becaiîse ut

Caîti[ot procure a ,îaxiiunlîltu iaad for eveti z itatrs oeito aic ue 4.
les i tinlie.%t utîctt is tiîcreftirc 0111> excrting its Cuit earlinîg

1poat.r fo. lcss thai .itîurs instead of 10 or t2 liours daily.
rFile lieu filet% ninslt be to pliacet electi le ttgliîtîng cent ral statloti

bîîiiiiie% titi t(lie saîisie footinig as atby othetr isiîîiîst r>, 1»- mîaktîg
tlic plat it'înuî wark a greaier tîtîttîber of carong liotrs iii
caittiîyl or To accomill titis tiierettitilîs be, en addition

to) il% regtia.r wvork, a day Ioad tor tlie lightîine plant.
The opetration of a da service for eetrie liglitîîtg lirevaîl.. Olui>

ia feîv tirour larger cities. Thtis i, utially liitd, liowvever, by a
Nel.tral týl* i'r'iC, tiecessitatîltg flic ielttt itOtit lii, stied alîcrat ion
Jç 1 ,stcî~ (Ill for liglitiiig anîd anle for p)ower-%viîiii is t00

fi sitiail ecitrai statitons, aîd stli leave% filie ques-tion1
oif die 'tNltî ilivestlitett aîid miaxîimumt carîttlîg liotrs tuuxoivetl,
as lt. lîglîl;îig syt'i vil li lias e oully a1 ver> iliali day Ioad,

~ ia''~~wlatcera scparate poawer service niigiî carte. Thec
,jin,il. î nii t itcr.tfort' lit me,.t h' niîaknîtg as stuali ane tti estiietit
.ts ) p~1'1- in wiîat sdili take care af a voîinhiîtîc lîglîl amtii ipî cr

î'îî ouil ;;îiastatertiat itg clîrret systctii, by %viitdi tiiiotor
Ilimeîr t ait be- lirovitIct as% wetii as arc antd îuvaîiticsccnt liglîts,
niIît*e1 t sil iutatioi itn tliis respect.

%%*îl h xiti iug %itigle phlase aitL'rntling cuirretit ligiiîtig plant s,
fltic Jialiîgt. cati lit' iide ivithiiait aliv cotisidet able exgîenClU ailier
iltit ii elite gt'îiratar, as everytiiiig is aircatty li place for tile
ligittii., -auit elie atiy expiest' for juior service is a binait ini-
cre.îse frotte finie to tinie ani Capital acraouîlt, as dcttiatd i% tîtade
ftor poîwer

Noi capiital isivested îiced lie idie wsaiting for bttstîîess ta titret up,
.1% titere cati aiways uc a1 rettrît ini siglit att anyv îtîvcstrneît liefore
the t'\lî'iii is mîatde. Titis iioids goad ta a gi-caler degre
uîIert' a îttw% 11i test is hciiig iîistailied. as (lite atilay es proportion-
.iîcl lîss witg fl tule fatrt tlinat are and incatndescent liglits asý

nil as powser îîîay iii .îcrved froi flic saine circut%t andt getîcra-
for. ii titis îîtîer file central station t. in i a îasitîot ta t.aiter
for a tiav load.
'lTe t'it of sttiifitg a dlay Joad, li caîiiiartsoi %vitfi a itiglît

iuaui oîtiy. is veiy Itîtcit ivss, «es flie filetlîiccesary ta stant tt) tuic
coolefi botler, anîd that ftor iaistaiiig batîlced l'ires dîîritg tile
dav, voutld be s:tved. The dcprcciatioît on aptiarattîx soutld be

sgt gcater, buit fle ilîleret an everyliîàitàg elle] elte deprecia-
lio iieus, îoit's. etc., is tlie salue as if il isere off>' an il.tiiglît
ut, Chuis iiitakiîig tule addittoad expeosies for elle day ren nittici
los titaî lit'll iight rusei atout'.

TF.e central stationi aîîratar is tîtet in a position ta give ligit-
ing service ail da * longi, and add Ia lits iigtîtiîîg business those

î'tisttiit'ýr. wiîti htave lîcen lîcretofore objectiog ta itxitig iticatdes-
cetit'liglit, liecatie of tlie necesstty of iiialntattitîg coat ail tir gas
Iamip tiglîiiig ini dark places ini stores, ceilars, etc., dutriiig fle
dav

livre titere i% ait electrie liglit tiay service Midi canNutîiers
canitot offer fle excuse siiw miade taI rîsk front lire is as great
witii a few gas jets or coat oit Iaîîps, as tiiotîgl Iiey were ta liglît
iliratigitut with t open fiante iigiit, and Chit flite niater of the~
,niail addiiiiai cdxi oi îîic.iidecsccot liglît es net titeir retisan for

noa l-sîuît il. As; fle centrai station cao reniuîieratisely fiîrîisii
îIaIIC-ldt'xellt ligll IirOlIglîout tlie 24~ i'ttrs titis aObjectioni is re-
îîioved, anti a large aniotitit of profitable butsiness, ss'iicli before
coîtld îlot bc liandied, cao iiow bc sectred.

ii dri% goods stores whiere delicate fabrics arc bt'îng iîatdied,
and wvitere an open flaiîîe liglît mrates risk (rani tire, the objec-
tuoî Ilit ttitl'rctt delicate calots cannaI be distinguisiid by
artitivial figit is rt!niascd. as ani arc ianip cati be placedl in tiiese
%tore% aperatiiig froîtite li arerriating ctîrrent systeiti, whlicli gives
a tîcar aîîproacit ta solar liglit, anîd miakes il an abject for thec
starekeeper ta instailthlis tîglît, :îs by il delicate caiors arc casity
disîitigtsiliaible.

Ry ait it[-day service iliere woutid be retîioved anatiier lîind.
rasicte ga extended ose of inicandeset tiglit. The abjection is
freqiteiti anîd faîriy offered Chit if incaiîdescent liglit is onily
asaiable duriig tule liaur uf atrnosphieric darkncss, or frotte dutsk
ta dayliglit, el is îiecessary te hiave ini reserve anîd ready for tise
aht -i (tics atîntiier baisicc of artificial liglît in Case of very dark
days; and flitc conclusion is reaciîed anîd actcd tipot, that as it is
nceCsbary ta have a stitnîber of tiiese Iamps on iiand, svtich iittst
lie kelit ready for tise at anv nmomient, ciectrie liglit being avait-
able tl;îring onty a pGrîioî af flite 24 [jours, titere is îio reas.on wt
il %boisil(i bc îîscd at ail, aithoigh if as'aiiabic at ail finies it ivouid

bce ubed because nîtîci preferrcdl for so very niany reasans.
Wite iie additionail revenue st'ctircd (rani tiiese liglits niay nt

be mtttlicient ta pay flic extra exiiense of rtiiiislig :t day service,
yet il llbt le horne ilii îiiid titat i ix cîa aite t odlt

teniîî,il sl.tliou is gethiîig, liit atNo ai> :tdditional utiglt load cerise-
qîtent ail costoniers beiîîg providcd vitit liglit for its( full 24 iiotirb.

Thiis ittit lie taketi iÙ11a COititieratLii as iimkinig tlic tiiglit-laaît
iluire reîliifieratîive al a very siili atideti etîl,

Tiiese lîrietlV are tlic poinîts frotte a liglîtiîîg xl aîittîoii tChat wvihi
caîiîîiiieniltid islts andt, tia doult, are familiar- ta tlost of flet
centrau l matiait oiitralarx

Axîde frtîîî ait tits i% tlie xricîiy stieakiîig ttay id, wiiicli telle.
.,t s af lthe tîllor ituat, antd whiit il is possibile iti set'c willi
tflic îîit u-pliase aitertîatîiig cîîrreîît systeti. As a rt-lte ilitre is
tule taitciter wvitii lits Iticat fitpii îai ie 'taker %viei h ls
doitgii-itixer, fle iiewspatît'er witii its; lîri:itig press, the fotîidiry
svil h il. lhet of xiiaftiîig ta drive, anitl tet piailing mîtiti willî ils

tiaîii r> 1 bc kejit guitîg tiîraîglîaîît site dt:y, iii tverv townî,
%viite miser sietd iargcr irduistriex iviii lit :îttrat'ted (ci a ttiwtî ini
whîicit a tiay timser service iliay lie aiiîtu. *ltcs'titTeret't
inttutstries a11si îîtg power chiriîîg fle tlyl te nd ta t'ret'l
stead) loatt tisse, %iticii i-t especiaily tiexirable, as il itit'retaes Ilt'
îîitîîîber tif liotrs ini wiilile ilitvetilit'it ixi exri il s t'ariiiuig
Iîoîîer, antd hiiîg t10 icetae anîd teîîrt' file mîaxiiniiît ltîad lise
111r700911011t tile 2-4 liotirs.

ACCUMULATORS-THEIR APPLICATION TO CENT
RAL STATION LIGHTING AND POWER.

lIv %. di. Ii1o'-f.
T 0 tittise %vise have gîsen attentiont la ieu use tif aceîinumlitirs

anîd have tiostetitlieiitseives sutfll'tveiîlylC ll hae cîcîtl a falit idea tif
theit ' dapitalil~îy, it secînts uîviîtrthtytîi s Ii>tlie citrai
slatiih owliers i Catiada liame stu lontg deta> cd .1vtu;iltg I liellt-
selves tifIhcrdvîag.

Co,uiderable loiscoticcltioti seeî to exist iii referetîce ta ele
v'Oxt of ilitîxaiig a1 tcor.ige bat îer3. Like .1ii gotit tliiugx t.iî
valute acctttifiti.iors are nat gî%sias3 , i fuitile statiton mntagter
iito is waitiîig for filent ta get clicaîpc ix leîittng tiue-titird (if Illt'

eanuug ptower ai lits stationt gto ti iate.
Ltcai cotiîtontx, of ctuurse, deterîttitie flie caliatity mttu t'aist'-

qîcu etil ai'to ballet-y, bill mi geivrui lt-nus the 1.0m ilna> bc slated
ta Ise ieNs it miost Cases tiiaî flie vomt of getucrating lîlatt.

Wii et Il s desîralîle t0 suiese flic o.iiLi' a staati, it
tilaîts hetlîe% im tiyîauîtix, isîcu cas-e ini coigittes, lîîrsiaued ai)

steasit aiîuîiinaiuces, andt ttstiiiy aiteratiotix inic ue iltding, andt
%visite flie ahIpub of Ilte st atiti iN iticre.xed fle geiteral t'tlicece
remitatîls about flicteuaîe, attul ofiei fint.% tige rtiîti espetsit's tif
a nioderale btzed station is greatu el lei. 1p. m 1% tt, asvitig ttî tut'
ilice liiftie workiiig staff.

Oit tit' cotitrary, ti) tinurease Ilite çaîîacity tif a station iih
:îcetiiiitialors retîlires, as% a reste, lia aiteration or itîcre.te tif
exisliig steatît pîlat, utn lie%% td> imitis, wuiuitiuail> , awviiig et% tiet
soîalt space requîîred, piett of rtîtîî tais bc fatîîîî ini tht' 'tation
far flic staraged battery.

Wtliei sîtebi a chiange Cao% bc mîade, %s lî.î arc flic resutî 9 'l'lie
avaîlabie otput af piit it.s been i;trgcI> iiicietaetl ; lin iuer.'a'e
iii workiog staff es retiuired ; elile opetrJîtîutg ei'ls are' in
iîiglier tiîan before ; lic ail roiti eut tenu.>ý of fle staliot is futiiy

nli ren i~d colisctîti lte1rfs are eîiiargeti b> tie' riy
fle saine pîropoartion ; tlic plant çaît tîtercafîer gise ttiiiilt'rrtitt'd
serVice 24 haGUts lier day éery ttay in ta' -car, ;ts tlic battcry is
alisays available Mvien a4 leiîiora-Y sihtst dowil of h îlî<iîuciiîî'v
ix îiccessary.

The regitiatiut ai flite volage t0 flic iaitis is kelit cisat
morare îîerfect Chan casle nssihie sylîîti tia batterie% are tîsct, :îs
flic battery is a regulator tae vliwole systent. \W'ier tiiolors are
oper:uted titis is a big advaîîîage.

No gas camipal' ss'uîd for a mîinîute Cotîsider flie oleraliati of
ilicur planit iilitout a storage tanîk ,jîsî thlîik afîlie largte ilit'rt's
Mi relarîs anid nien ta keeli uuuî a constate, gai, sîilîitiv îvîittîou a

.,torage tanîk. bloxt waterwot ks systetls retitirt' a rest'rvair, atmit
yet electricai pieople, wlîa are stippoased ta kceei airu.ast tif flic
finies, t-y te gei aloîtg wsilliaît a starage tl4îk fl fait tîack tupon
for »osuer% of îîaxîoîîtîti, siiiiiîutn or average dernaud.

'lie central s.tation masager- wiii aoswer Chat lit da,.' sent knotv
tlic cast af miainittenance, antd is wsaitiîîg for flt alther felioîv ta
prove (lt! case. Vile alther ft')Iiîs iî:es iirovei il. ln Gerniait.
tnîso, lia., Iluere lias beeti a batîery tîaviîîg a ca1 îacity of i 2o li.1i.
lcutrs ii iseu for over tieree years, or lonîg enouigi ta gise a fair
idc:î of bitc casi ai reneiiaix.

l'le mianagemlet af flie large statins iii Boston, Blrooklyn andt
Nes York, liotveî'cr, did ot await flie rexutits iii Geroititowoi, but
put in large batteries ironst ane e0 tia years aga, andt thtese lime
sitîce hecti dauîled, and in alle case reventits coiarged for tlic fatîrtî
tinte. But iîîucrcsed parties Cl go back of flite rellirits iront tite
United States for fîtîer endorsatn tif flic pracltcabilulv of
accintiulators.
lit Gerîtîany, France atîd Engiand tltey have beeti iargely tused

for ycarx past.
Quit af a receoîiy pîublislied lit ai jo cities ini Gerinauy, oui>' tels

arc uvitout accuinulatou' plantîs. Thte poptulation of itese cities
t-ange frotte 4,000 ta 85,o00. Titis shows liet iluere ib luareli a
toîvo or City electrie plat huit cao utM' accuîmuiatars ta advaîiîage.

1 mîention ftic foilowsiog arnong Atîericaît contpanses wito htave
putî ini large batteries, and flite ca;îaciîy itwsalieti as raîed in là. p.
liaurs .

Compi~any.il 1. Il ltir Capaciîy.
Hiartford Eiectric Co .. .. 3,000
Boston Edisoni Ca., fouir batterie-, a total of 7,400
Newv York Ediison Co ..... 3,200
Brooklyn Edisî Ca ..................... s,600
Geria.ntawn Electrie Liglit t 300
Electrie Raiistay, Liglit & Powcr Co., Antaconida, Monana So
Waoonsacket Electric Machtine & Il>awer Co 400
Eaxîen, l>a., Kdisoti Co 200
Tiiesciabti thrceplat i.rc ttsed hotu for railwa% atiiîiiigilig ss'îrk

jusîte, 8897
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As good at illubiration as 1 coin give of lime applicationi of time

stormge baller>' t railrood wvok i% t0 refter Io Ilme eqiiuenLti of
lire Unionî Tractiont Gant jîaty of l'Io iadeiffli in. %wlu use a bacter>'
of 400 f. p). Iours% for keeping til Ille lîre.ssure ai lire end of a
feeder ;il a pointi about s s utiles front 1 lime power lieuse, lire nevv
extemiliomi conhiîimuiîg %everai niles beyoitd. lit tiois case lise
baîlci>' souk tle piace of1 a mew povver imouse, or what amntteîd
Io Ilme saisie tliig, ami imcrcase ai time aid poster bmouse wvii cmi-
Iargcd fced wures. Il %vas foîîind diont tire cot of colorer feed %vire
te oplerale front tire main, power limotie :mionc womid have cost four

limes Illlie total cut of a batiery. V'rciotms t0 time instalatonm of
tire bailcry tLim presmure ai lime enmd of feeder formieriy iii aise
frt..uîientl) %armed ;t% midi as %ol. ; tire blatter), * iowever, gave
îracticaiiy a slcady îesu nal ail limnes. Railroad nen iueed saut

bc, rold flot% mamchi beller for flicr ioors amd contra «crs tire
mtaintîenîance of a stammdard working p)ressutre is titan omît. sVmicm
fails %o low as l0 re.quire ai itrease iii time curremîl passed Ilîrouigl
time app:uralus of froni je o oa%.

ii tire aboie case time iond varied front omte litisdred Io seven
limummdred amplleres,. amnd sviîi lime feeder of a capacilyatî a comnstamnt

iond for four bindred aitimeres- Ilme demmand ramson lite povver bmouse
ivati aI ail limtes cquivaemit aid imîdepemidemtt of mime changeable
load Oit lime batterie%.

L'mîder %locii an arratgemntl sime powver imouise geiteralor always
caperates at full load amtd Iiiglmes.t eficicmmcy. ard lime baîîcry
-tels as a cusiomi te tite engine wite lite lismse circuit breaker opcmts
fronmm ammv caisse.

Sorte of lime clectrie mtreet raiiro;îds iii Caiada serve a1 distric,
11P t0 7 miles fremin lime poe liouse as urigimaiiy laid omît, aud ina
ail cases extenision wvill bc cailed for t0 reacit siburban poimtsat a
grenier disîance ammd te comtmect timromgi as radical fines te stili
mtore diamnt pionts. lit muci %vork te accumîumator plant ai Ile
entd af a féeresr ns destimted te lie ait imtportamt factor in lime near
friture, amd lime litIe trouble in opraiaing a simb.station for titis
work is ver>' satisfyimtg 10 Ilme putircimas-er, as Ilme batcry is aiste-
nialic imi charge ;armd dicîmarge, Ilme oniy allettiom' i rcquired bcig

Ilme umsu;u occaNiottai îesming of lime E.M.F. of tule indiidmail ec-
mnenls and lite iccepimtg ni the ciecîrolyte to tire stamndard specirmed
gravhy (t,2aoo).

Tire sub-sitian apparalus and connections -ire vMr, simple,
beimg oniy 1lie main switcm, aimmneler, circiti breaker, volt iteter and
rccordimtg voliîtteer. l'ieu flow ofîlmecurrent limlnbimawy
proportiotntt otlie denammid.oaime centrai %stio:t eau titerciore
slie enare oan my nunîher ai accumumiatar simb-slations,aîtd lime arca,
%% likht.tai profitabl% bc cot cred .viril continuels.. cimrreitt citimer for
raiir-onds, iigimting or powter grealiy incrcased.

Thec daimi mas bccn madeamtd cxp)criice secîtti t0 provc il truc
doaI il co!sîs poracîicaliy notig for tr emergy- soreul in accumums-
lalors% in lime average iiglitg, power or raiIiod aaloît wlmlicer
opcraimg on a1 lweive or îwemty-four fmeumr bai.as, iijudgnemtî is

msed ist îmmportioning limesize of baltery 10 gesmcr.ting planst. time
batery i% aiways being cimarged duming liglil ioad aîtd disclitged
durimîg fteurs of imeavy ioad, and awimtg I0 time aii-rommd itigier
eficiency, tr aintat of ceat burned %vili bie about lime sa nad
site currcnl given off frein tire batteries sviil represent net profil.

W~hile lte abose is a simle way of puiting il Ilte ioliosving givcs
in figures lime acuai contditions obiaincd in a plant liow woorkimg:-
Total simue of opcratimtg seanu plant. g liours>; totai stcani plant re-
qiired, dynamios wvorking ati n cWciency of go*/, q.- h.p..; total

steant plant requircd, if batiery is aloi used. m6c, li.p.; saoviig in
stea--nt Plansl, 72 i.p.; total dynamo capacily reqircd wliien using
baîter>, 62.500 watts; total dynamo catpacily- trcquired, ivitmotil
b.'tery s i ,zS0 vai1ts; saving in dynamos,10 487 ait, li
dis case Ilte baticry %vas mn sem's mscc a ttal of ms8.3 fleutr> and
during ij fleuir% ihe b-attery 'acrvcd the entirc plans.

In ni.tking pirovilioi for a stor.Lge baller>' lite rooni provided
sltoutid, if possible. have a cernent or tile floor, amtd s.ho:uld bc weli
veniilatcd. Owving 10 olime conipact formo ofi lie clemmtcnts, suficiemît
room cans usuailly bc given wmcn trrmnged in tiers, ene abose lire
mtrer. Tim e spaýce rcquired fora battcIn capablc Ofigivimzig 400 Il.
p. for amie fteuir par clemcnt s15 4j by:o0>_ incites, and absZ4
celi wouîld bc scd on a 500-v-oit %ystcm, otily about 6.30 square
fci womid bc icccesatr>, titis being for a battery of fairi>' large

capadiîv ; in fact. briitg cqtivicent te that instaiied b>' time Union
Tractimi Company in time bcfom-e-memtiancd instance. -A sutiablc
baticry itaving brn ptrclimased, il requires as carefuil attention
as is givCl te tran>'estocsr ciass of clcîrical or mtal apparatus,

-and no morc, anud ycl ti;is cntion is ver>' %inple ; bmt il must be'
gil.en as% rcquired, otherwise the resmits woîtid be %intilar Io lit
c.usied by tiegicl of a dynamo or stearri boler. Maue hma%

bren lio instance vlimcrc a properiy contrtcd batter>' that bas
treccivcd (air treatiment. lia: iailcd te give gond rastmîts. Attention
slmousld iba paid! t lime proper mtrenglh and nature of sime acid, the
supecifle graviti' of lime acid béing tc,.tcd ail regmiar p)criod.%. Vie
individuali tesling of cam ceii by a lowv .rcading .ol-neter is the
kcy note la sumcc.fil balirs' operation. WVhile in gemserai the
readmng of Ilme voli-nîrcr conicted %volts ail1 time etenicnnis wiii give

stiflicient tnformation, yet Ilte ocainiindividual testingoieachl
elrnment lprevenis.any -. angle ccIi front bcing.aliowved te work aI a1
di%-adv.antaige. The cioride type of negalive plaIe bmas bes
foumnod ta bc nost çalmsf.tctor. aid is iargcly mn use for centrai sta-
lions. Time positivec plates generaliy ssd wmih chloride negatives.

are i lte îmdr t'pe an ar capbleoigvitg aver' lighdis-
Charge, titeïr capa;city lseing aI nomrinal raling frein thorce t0 five

-amperc itrs per pomnd ofelemeni. Sicit abattery'isnot liable
10 buckie or simîpli.te. Tuera are nunteroos smiil waler powermuu
thai have not bren cansidcred a> naplicable la elecirie ligiting
awing to the smnaii h.p. .uvalilablc, but if -o h.p. arn bc obiained
for 24 btoum pcr day. and if a balterv i- uscd in connecîjon ltera-
wvitb, l :o h.p. as avaiLatble for four hilmor, or simfficicnt for the re-
qtlirementîs of a fair--sized tovrn. 1 lcnow o! ane in-tance, in a

lowmî oi fromi ciglît tu tell thimnd ilîîitaiits, stîerc :1 %%*a.ter
pmoser (if ,;o i.1. h. available, and îlot îu±d aIl presetti. Il,,

îovei(sturteci in b.mieries, wvoiild givo. auto 11.1). i(mr six 1,%O,,m-,, or
!su'1iL cct 1 sîmppiy aU'. tlm! sI reet coliîtîerlcial aursd mtiiig.

immg wliicm is itovv operated b>' seami.

SPARKS.
Mr. iL O'Conntor lias% beeti appomttedl eiectrîcînt of tlt.i tulliti

Tmoruuld, Omit.
Anr elct lic ligil plant vvili %smort l% lie itlait ai umimttmg tarder ai

Woodvilie, Ontî.
Time monsm of Tilbmumry, Omnt., sill -. oie oit .ub iustou,. uJ

for inîp)rovitlg time clecîrte ligiI plamms.
Tire Golide & hMeCutiioci Co., ol Gait, 0111., ;are builingi a i5

horst' îmower etigiie, for a fleuar miii mm Soitîli Afrien.
'Mr. 1lleîtry Surtees, soir of lime city etmgimmeucr tif ottasm, l,,

beectieigaged as citiei les criciaiî of time Qiec Dismic Eectmnk
Railway.

rMor. Geidart, emîgimteur for Msr.Dvmteit & BaeiiLndn,
ont., it retewiimg stbsrip)tiott 10 tite mcilct.Navsîe

dimai lte fontds lime palier ver>' iiteretig attid itis.truictive.
B>' Imle colhiioit of a freigiî imloro antd a imassult.i car

atm lite Gait, Prestoi and llespIeler- electrit railvvav, striliae.
setigers and time cetîdmîictor ad itormaut stere siigmîiy îmjired.

Wolsm. Snider & Co., whio have reemtty enivres tire ciectrie ligii.
iimg field ai Waterloo, Olt., :îre pitIttimtg in a ;.: imor>e ltower Cor.
iiss etigime to operale tueir Jymt:umitos, stimict wvere pîtrcha:sed front
lime W. A. Jolistts Co., of Toronito.

Cosil> onte lmder imasimiig becst i cuedu lor iigimlimg lime t.ssum of
Owenm Soumtd b>' cleclr-iciiy, mime Fire amîd Ligit Coiliiittuev oti ut
colosscil ha. recotmtemided tite mutruriase, oi a civic iighiig filant,
lite cost oi stiticli is; estimtamed ai $27,ooo.

WVe aure imîformmîed b>' Col. Siacet, oi Sm. Thoumas, Oui., oimal
arramgemîemtts are likel>' lui bc coitipicted ai ami car>' date for lite
comîversiosi oi lite sîreet railvva) il, doit towit 10attlecru >tui
%vil radialijtre.% exictiditmg su ise adjacent v>.gs

A propostmon sta, recenl> nmade 1i> Ille Chtathant Cii> a-nd
Sumbirbati FJectrie Rniiway Conmpany> to catmstruct a raîdial rail.
wvay, witiî tire cils. of Cmatmai as% tite cetre, aitd so sîsîmîtt tuait

towmitit ll eo lecirie liglîts aI $7.00a lier yemr. Tire arranoge.
nmentî ivasI ta :ke teu form of a brassui guiats-.tmîlee gisen iîy Ilme cmî
of uliai au, intder %ss Imi.mlte ,ntiîm couim hlotmi e,îit.
VTolimtg oit Ilme hv.law took place 0it Ma 9 mji, butIllmie resu!i sVU
time defeat ai lite prop)olits. Cuti. Gco. C. Ramtkimt was sune of
tite prontoters oi lite eierp)rise.

Tire lotmgcsi electricai lramnîsi planit iii lire Dominiion or
Cantada %-a% fii in operation Ma>'e 13, s897, nicar Timrec Rivcrs;,
qute. Titis plaul sas imsaiied b>' lite Roaa Electrie Couttpaiy or
Mottircai for sime Northt Shtore Ploster Cummtîpamt, anmdlrmntiso

im.p fronît Grand Chuîte, ami lume Batiiscat river, au distanmce oi si
ut iles, ta tite citv ai Thire River.%, Que., %cimerus lme powter ;% u*ed
for are antd inîcandescent ligitinîg, as% wcii as for ploser. S. K. C.

two-.itae.appuriusi u%îted iimroumgimut. A full descripi)iosi of
tits, lite fras long distatice plaunttoai uct itigi voltage in Canada,
wili bc ptbuisimed ver>' siorl.

Dy' a regulatioi oi lte lmtlammd Revenuie Deptarsnt made uon
May' 7ii, m8c)7, a chtange iau beenminade ii tl- inspection of
electric liglît omiuders, by wici lime charge is now tmade according
ta tise number ofligiis insîead oi aniperes. Il %vas foumi tima
tite regulaliosi afite fées b' attiplere% stas -;o pcrpleximg tiant iî
wns tdvi-.able to chantge tire balsis, aîd ste rates are slow au.
ioiiows: 4etcrýs (if ta iiglmls auJ umtder, 75 cents; over ta, and
lurnder 2o. Si.2,5; os-ar --o, and lminuer 3o. Sm.7i; oser ý1o,.tnd
unitier 45, S.5aOvar 45, and tuinder 6oa, $2.7,5 over ta, and
under Sa, $k3; oser So, amtd snder soo, $51.50; and for eterm>

a-o addition.tl ligimîs, or fraction tîtereof, 50 ceits. A ligit suants
a m<t ctntlie.powcr ineamiitNccntlianîp. conumuîîîng ciccînicai
encrgy at tire r-ate ofiS mvaits.

TRADE NOTS
Tite L.ondon Eiecîric Motor Comtpany, of Landoan, Omit., bas

recenlly insialied a sert h.p. niotor for Norstv.sy Cabinmet Ca.. anda
Itwo i.jm. notor for 'Mr. Wiicocks, corner Duuiferin and Dttimda-
xl recis, Torontto.

Tire WV. A. Joinson liectric Conmpany, Toronto, aran ai ork
on Ilte dynamos for two new steanîboats for ste Laka ai mime
Woods and Seine River miniîng district. Thiey alo report recct
sa-les ai iteir rnotrs% Io Montrent, Kingsîon, Ottawa, Berlin,
Prestout and Toronto.

On the si oi April. aondutcterd by 'Mo. O. E. Granbarg, I;dskr
Inspector, and Mr. Alfred Trevctiiick, M.E., Montreal, a test was
made oi Illte Jonsse Lndcrfecd Mecitanicai Stoker, recantit iu-
stalleul ai the Windsor Iloîi in limas ciîy. Time result i% %.aid lo
hmave %iosvn an economyv aver uand flring ;mnder fornmer conditions
ai 46.7 pe cent. 171tc T. Milon Co., Lîd., ai Toronto, aire
replaciuig thîrce Hlasley dovr draft firntces svoîlte inipraved
stoler.

Thme NV. A. johnstan Elecii Campany,, Toronto, report lime
sale ai direct current generatoms and angine and bolier for the
ne -nmining tosvn ai Mine Centre, Ont., ibis plant 1e bc. st-ed for

lt. »aaa ighting and poster. The>' have niade a recent %hip-
nment t0 the Latchne Rapidsu Hlydrauli & Land Company ai one
car fond ai WVagner transformer, tveigbuing 44,ooo fls., and ai a
capaciîy ofitS,aoa ligiîs, and announce a further sale te thme sanne
compati>' ai 45o kilowatt irantisormer capai>' and voilage
.1,000 x 1,000 volts.

juste, 1897CA NADI AN ELECTRICALi NEWS
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Aiter malture îiteîi,îthe tiotitishecr of il,!% jouirnal liai îtcidcd Io çdevote a1 cerîaaititoîti o! uiýacc cadi lumthîî 1, whtat iîîay lie teîiicul ant Ed.*ttioîiail

l)ltiivî,s iceti tiotti iteittcat n 
1
eclia iriil ui itîical andtlciu v.it ie.iviJ.ilulruci. tîta forml and tuiiicitiaîca rit romuit cigttiil lie miu. i.t tîclt4

oeuct leeclitor. t liasc eit v. lleasuire iiitrgit ocîîtiî oiiiîcirri cgutarl> adis mionit, anJ tiefore luls-vutîg .iîilîîifcu.iiizit tii>ftî. iifi i

atiZl I.u:i<îcC hIe stqjedit tuile.
tue Iîir .Jct tîeir ut ltç .ciprttîeit *î ciîietly ta igicrcgiscilt solo, t cran alteauy %ualîîatîle palier, L laça iî at t ie lianîls if esery cligiîcer siio lias ait) t.mtowlettge

o! île rdhi ibl~ îiqcstîîtes or sucthîi.îti ai tter as ciii eliabte luit i> a hia c $su.d> tc limoier dite îi.î nîtîritate îe.tai And .îIî etriLai fîîrint fitanlc oor
~ vli3ttc cîî 1iîccîi'î an pui blîtjicationso froir finir Io aime coulîaiu% formula îlot is, til miîaiy cases but %aguuety umtîîtr.co, andi serY ufici eîlurcly iiiisunuitrsoud. Itis

renlei .uta .îîitrflt saIttattc sî.rl. iîr.iî.iiaîll sýlîîetcs4 fi, d tueraiter

io, .. 1.ijriua on u cgitiulations eit ui mmnce beitie a inant of sertuîis tliut,ýtit, andt liait e.i'rticec liai t. lie .. refîll) tîeadctg lu

»M t asý- ie sit l>ecn ale t . ,essess tbrîr cari> csttcatioii for ycam Kiowing l'y obsersuo and ca1îeuiecc d ica ea îccssy of lisia stioruiîg cleîiier.îatl
,Jzt, mealel)IIR ad Cet andculaie Irolciiisl, aud tal e ulîosi utter cfîî>~sblt olise stiallenit artrasusu ai a soîisfatcuint c isi ut lit stîdicilu lhut a

abcrouuaison arît atsatucgiig ' easY stage$s mntil the priiciplcs uîîdtliigieut uuîii' oc %cl:ît foreml tui luie aticaîtaîcl.udesl îîicsiî. lu isu
uaces til te iledu cet fruit an cîlocainof liait kind coultlei m %tIl iract% irc iecael ablli>.î10s îtudcîoilureîu .ouiu

[Il programmuue slicti lias becit oîuîlnesl for rite sticceding ainme î s sutîmil enilîrce.
t)Eais. F:.irîu~~Vefnhiuuand exîît.raîton of I>Fincikîtes cf, and! lnetîittof educiOu0,mio, fricuiot, aind vice % ra

Ci muni AN''À%ti Cri ,tticsL luixAsuuttbt5Ts-t>ettuisi0ft it eauiîaiOs uf, sugil îîacdeul liiiuîîs.
lQAug Aýsi c-uilu ltooT-)fuitiohi ani cxptaruaîiiîtî of.

S,% Ti 'i %.Nt K CAUVuLATIUS' -(Sîiting *and! Lever T)ypes)-l'tiîiciplcu of, seitti pîctical uictcc'i.îr.lioîis

l.n<i,#,tu,<,, Sn . rvrts. joiisf and seanàuiritr andl sieel Iuac-bircegla oif, sejîi fc.iiLii, n cical dcinnuîrauius.
fitus notiflie itntiont (o titi cttîccîîlumu iuili a niass% uf ftgore' ILuasty compird whtu rfecc ta ariy iardciular bien: On flic crîîifrr. ce, liroitrm wit

1 
lbc

cadîully shougiît out, %ai ontly siucl inuformtion gisen as 'sill lie 0f uic tu you, and att effot watt bc iuac, l'uest eun culieritcce anud a ki.towcuge u!
t 
abItej c,îinnttul iiiîial,

t,,. setts tuf tests complt in ta esr> particiutar. %vas. iota

IAbrTictic Il
DECIMAL FRACTIONS.

A îiaA.ftcti<iti is tlac vîa. fraeti"nita "st 'Ire îîiî,

ltutîdredtilts, lh0tu<tal1Jtits, etc.
ledenoînîîîas.tor ai a deciitai fraction i% aloi .,xiresCd

-1 in cotstion fractions; instend of expresiiîg flic fr.aetiaîtb. ja,
IL. ,'; they îvould bc decinîaily L'pesda t 001o.1

The d<.cimttai point is the citaracter (.). Iitgnîifie% tlic deciiîîii.

whlcti piaced oit tlle leit of flitc fractiosial uttits expressed, and

selcirates flic integer front flice deLinlal, as il h. oit tie riglît of thr
former and titi tlle icit of Ille latter.

Dcisisai places cotisisi of thle numnbcr of figure-, oit flic riglit oif

the dec8mnal point.
Tte value of cach place as liîovn in table of deciiai nîotationu

40123 r,49 47

= nee = Cia

wilb beEdali lcitgr eianme

front~~~ rili Iolfadtr eiii rotlf oegt hsfi

401 s .5,40 . 7 34,o6 2

mal.iiDciml

jst Anne.-is ii c acr o e tua tues anters a tiraine.
Miusî riglta ite beanee in u c dccifiir ci, i wtl lisz tbc
.io.îtnrcsang cit fro ltenidecarnai pintxpess bthflc nunirofa
unit% ore incgers, ad tiufoe o line rnîof chane din ai plache.

:iad.berotenxths or dciai ato deimfationadoig c

ma poire defci h.f ancra% fnic nainteg or li dciamnionta raton
i-q exprcsscnod. itus .b , s. î,.6

-rid. dirn lc al drciih ointafinc nlitcr naont inca dce

Tiuus etc..2, 4a65

lise vaiciprtindcil tfldma notation are:oiishinrd-o

tsli. Tinnîgcerso ta deciniai do% flt nufteto fri al
uitsi al cipher b annt ccd tia tc dci a .1,owe it waui Iluct

uit.. a icrc ac ple a; hen dciang Iin vitak. pac

1'reJ. -ohug lite decil oin5 ic rtgu: ar.il inca 2esan

%ite îtiîe airte ilcrc pnl.tccNfld flaig tial poit tne ltunomrc-

natur . 1t nîllwncra, larcn clcmand.liemra fractianal en

It i% imtportat Io flic reader thal thte itritteiple of decintai inta-
lion1 lu tiîoroîîguy tiierstod, Niîc otr sciCmttisls ailtti wiitaîî
exceputioatda1ut the itietrie systetît sutd expiress Iteir folrîta and
obser%.ati..- b) deejîttal noation., and silice uiiicrolnter gaîiges;,
caimpers anîd rîties are suow itt ntiiersai lise, il iii jtmt as impoirtanît
tîtat Ilte îurilîctîles of conlversion af cotisationi fractionus t,) deciat:
fractionts antd vice versa bc cqually wel îtndersîaod.

A~ddtct iono Jciitais is fle liracc.s~ if findiîug tire m.iai ov or

allurc decaîtiais, antd becuntes 4mai. y5 praes once princiîit.s ai

decintai fractionis are wvell ustder.%taod.
Rule : To fiiud tlic stîni ofîtwo or moro deciiiîals, %o place flic

decisstais tat tite figures oif sanie order sitai fait itu saisie cainnins.
Viten adu as Int stimple addition, piacîtug tite detiniai poinlt in the
restait letivecil tlic izntcger aiud decinual.

Fiiid the suisi afi .o6zi, .4i, 87.i, .0007.

Procced titus,

-i.

87.51
.0007

89.os32=Tot.il.

SUItTRACTION OF it>A.S

Stubîraction oi dccinials is tlic jroccss oif finditig flic dilerecc
belween two decirnas.

Rtule: To find tlle difference betveco twvo dcimras, place ale
Iess deciniai or subtr-altctd tander flic gretler decinuai ornuinsiend,
se tat fic figures oiany order or dctîanîinatictn ii flic subtraitend
%hall fait tunder tiiose ai flic saine order or denormination in te
nîintîcnd. Subtract as in s-inupie niambers, placing lthe derimai
point in lite result bctwvcîî tise iliteger anîd decitutai.

Ecatiîple: Find tlic differeiice bceîwen .650o4 and 75.97,35.
l>roccss as by nue:

7i-9735 (niintîend)
.6,t.3 (subilieîd)

Exampie: Fin! flie différence bctwveeîî .00785 anti .6:.-î
Pracess:

.6:5

.61-71 i

MLtTIP'LICATION 0F »:fAS

'Multiplication ouf decinials i% flice lirocc..s ofifindiig flie product
wlteî citer flic mutltiplier, or nîtttiplicanti. or both, are ciecinials.

Rulec: Ta niuîtiply ani integer by a dcciltiai, or vice ves&
Sel site factor contnitîing flic least nuiuber oi fiuîres asiili.

plier and ciler factor as Ille nitîltipiiratnd, procced ao; in -imlet
numubers. l'oint off as eany ileciniai place% in te îrotluct %. are
contained iti IOTti FACTORS. If the product douu alot colilaisi sO

nîa-ny plaCes, t'RtFFtX ciphiier' ta stpPlV flie defitency.
Exanîpie: '-%IliîiPlY 1417- hy.75, proced asper rite.

147.-

735
8a:29
110.2j

Since boîta factors canfaiît bnit îwo places ta lise rigi of flic
dciamnl point, %vc require Ia point off tiais. uuniber in produucl.

7
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%tltl) 7.b 625

.75
312j

4375
4;975

sii.c huaila faîuais L.îilsil rie î iii fs m iuni plates nec point ofit i ms
assimilecr in ipradiiî.

Ex:aniflc (3): otiIii>.625 iy .Y075.

.075

3825
4375

Sitire hllsa factors colîlaii seveti deeiiî: pl:aces anîd prodiict liat
wie.%e macqumrc tu prefix two %uîmr, iî et deciiîîal point ti site

DIiVISION OF IEClMAI.S.
D)ivisionî of deciimuais ;s hIe ;iroce.ss of iîdimig lie qutint wiîeil

eitiier tic divideud or divisor or bolli arc dcciiiiî:Us.
Rule : Tu liiid lise iCli.t;Ti wliea t11e divior andiC

dmvidciîd arc huIla wliole taunîbersý, anid the divisoi is garcatcr Ilian%fie dividend, or sviiea lie divisoasa ali coiiîaimied ti hIe dividesii
-Lil exact aîuiîîber of lines.

Add :as siîamay ciîîlîcr% ta tue divideiîd :ab ilure are decismal
places required iu i lie quotientii, divide as ai siiiîlîle sitiiîîbers, aîîd
isolit off froisi Ille siarI Of Ille quientcl as îiany deciiîial places
as tiac have beci cphiers added t0 lise divideiîd, aîîd ts':ii, lire.
fixinîg ciîiîr?. tIo lie quaotientî if sîccecss:îry.

Exanuiffl : D*it ide 75 b>' 1506 t0 4111 dccilnial ae
l'rocesst apjer grae:

2.î0()7i0000(.049-8

14760
13i54

8200
12048

12

Silice wc vibh a extend tu fairais decimial place oiily. ve atînex
Io dividend fotar ciphers and procced .is iii di% ibloiî cfslmaîle nxuits-
bers, and gel 49$. Since, liuweset. wu anîîcxcd four c3 phieas t0
tise dis idcnd, ind tlicrefore require four decim:tl place: in tise
quaotient. %sc nanusx prefix ouc '*> plier. anîd quiotient isili thien read

*o.p>S, pros ing îliat the faictor iSÔ6 i% conaiaiied li the factor 73
.049S lunest, or 91lia1 7i i. 049S% Of 1506.

Exaîîîple (z): Divide 743 bY ]--S-
i 5)743.000<5.944

6:.î
si8
1 82:

550
500

Huere we have an exanile where titr wliole niustîber.s arc to bc
divided ant exact îîumnber of lianes. Silice wu find the diviser îs
conî.xisied in hIe dividendu 1 and a fratctlon.a iiluie:, we add Ioi UIl
dividend a cypher aîîd briîîg titis dnwaî and annex tri thîe riglît of
ste srergaiîdcr. s lu division of siinple numnbers. rcpeainisg thîis

îxrocc% auil ligure is no ressiainder. We iîxens proceed to ascer-
tain lie nunsiber of cipliers annicxcJ to the dividend, and isolait off
a correIspoiciing numrbcr of places in sie quotient, coutiting frois%
tIle xiglit. Iii ex.anpIL lie i25 i% coiainied in 74,3 cxactly 5.ffl
lignes.

Exainplle (3):- Divide -93 bY 50.

5o).9735048o947
50

473
450a
13i
200
350
:150

Hucre we diside a deciiî:aI b>' a %vitale nuîiiber. proceding ex.
clyas before, aaxd %lince Ille lecliniai coîiîains fouir places 10 the

rigat of the deciiiial pîoing, and %ve requlîle Ioa :dc a ci,îlier sugt 1
haVe 1î0 reilasidîer, we iicessariiy require qiuotienit sI)a ctllini,~r%
decimual lîlaccQ, andi have tri îrefix a ciîîlier t0 te (quoienat lu brlng
about tiltis resait.

T1i ciividc whslîi bhi civ isor anal disvicIend are clcciuî:m.., and iseî~
dilso 35cr t.11am llîiure dCl. smimal lilaLes I th.îtIlm ila ,d1 d

Rulec Add cillers lu î lic divimulcid tntli l shahl have as mcn
places as tlie divisor ; dhi lirucceas 5in %iiiîîle tiimiabers.

.Oismj). ti 250000(2.42'70
80010

2200
2060

9400
1030

3700

950

itis iS:aii exatlile Of tiae .1appliC.talî Of p)riticile a. White we
aniiex 10 time dividcaid .& cupiar ive lin mio wav chiange il% aae u

%inare we faind o:i Io bc cmîîaisiîd imi s25 two and a fracîlion.tl
limines, we procecd b>' processa ilready ilittasraled t0 exlesid to uie
fcîrh deciaiiai place.

Ta divide whieîi hoal divisor aîd diavideiid arc de-iaîiais. :and lise
dividcaîd collaais îîîore dcciiiiah places thli tlae disisor

Ruale - Dis'ide as in siîiple atiibers, aud poilnI off front slip' rhili
of hie quoi ent as aîialîy deciulai îlai:es :as tise decilîiai pîlace, in
Ilie dividcmîd arc gricater îai aitunîber thau tîtase lu lise divaor.

Exiaîle ivicle .5000 .y .125

.1 25).5000(4-0
500

000

Tîme application cf hoîim lie.se argiles is demtiîiisîraîced i Iiresious
Cxantilîile. Silice, hiowseser, wc waîiî to mîîake tise prniciîîlt cicar,
se repealcal in aiiotlicr foriîi. TeWie lle seiait m

îxre.%s on hIe sitdeati: lt! grent inîaîîriaiice of ilmorougiîiy liaslr.
iîg hIe irit.iples of calcaîlatio: conîaisied in tiiese exeruases in
cotisation andl deciniai fr.aalioaîs. A thoromgl kuii-edgc of the
prinunlules involved a!> of iîiîcins2 beîîefit mn tLoiiting iiut.l cfthe
forniula ive %hmall ai a lascr date glaces %vil ; an, fiaci. ulcss% cxc

Iksiclcdge of limesepac mpe as îhiormagia xx e ý.mmmica fiope tu
pircpcrlý ii)prci.ite.il lie good tiaaig.st tialt: hielicmtit haa Pre.
îared for us.

TMacre renialîls for illuistration yel %vitlaa coticrs îîîany of us,
L.e., the piaiciples iiivolved dui-ig tie cosaîvcr.ioîi cf coiiîion t0
decinial fractionis and vice sersa, wlîich 1 wiil brieflv iiiiîstrale bc.
fore closiîg titis îîunîsbcr.

Silice thie dcaiotniaîator cfa s-imple fractioni is alwaysilarger lialn
tIe nuîiseraxor, Io redaîce or conîvcrt a contrainn fractionî t0 ii.

acqisaieîît decirnal fraction we have xc foliow çuxe of he argies ai.
arcady laid clownî for tise division of deciaia.ls, dividiig lie aiumer.
alor by Iale desuouiiaîctir aind addiîig cilîliers as% rcquircd.

Exaiile: Rceduce .1zte a deciiia.lfratc:ioaî.

16), iooc.93-15
144

48

i 0

Sa

Since wc lîad ln add t0 chisidend four ciplîcrs,. we place the
decinial four places ta site left, ccwiting frousî tue riglit, beaice

-c redticcd 10 decinia-ls = 937,5.
E-.x.inîple : Reduice .93, te cotisnionî frictions.
S;ince the nunicralor is 9375 axia he daionîisnator i. wvatiîî a niarîv

cip)licrs a.dded «as ilieare lis deciraia places lu hIe nuanieraitir. iliai
fratcîjox xviii bc %et îlius î 5wshicii we redhace te simîxhesit oran:

Ste

I NLtV
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HOW TO SELECT AN ELECTRIC PLANT.

liv Giso. VITFRS.

AT thiS present there are in the Dominion six different
types of alternating machines manuifacturedt in the
counitiy; six différent types of arc machines ; seven of
direct current; tour, il not five, different types of trans-
bormers. Besides these, that are al aiCanadian nianu-
faîcture, there are several American mariufiîctu ring coin
panies whio have ageilcies in the principal cities in the
Dominion. It is not, therefore, any exaggeration tu
sa), that persons desirous of purchasing a genera'or can
choose groin probably at least ten différent makes, ail
of theni presumably good. The science of electrical de-
sigi' and construction is flot by any means thc m1onopoly,
of one or two indiWiduals, nor need it by any means
followv that the most wealthy manufacturer %vill get out
the best machinery. Because A seils five times as muchi
machinery as B does, iL is not a sale assumption that
A's machinery is greatly better than B's, unless there
be sortie other evidence ini support afi h. The safe as-
sumption is that A can afford to advertise more widely
than 13. There is no good reasan why the very hest
machine should not be sent out of the smallest shop,
nor is there any good reason for assuming that any oîîe
machine is better than any ather machine simply because
it bears a well-known namne. 01 the designers of the
ten différent machines referred ta above, probably evcry
one had the samne facîlities for acquiring tcchnical know-
krdge, probabi> studied the saine text-books ; thcy can
aIl buy their copper and iran in the saine market for the
same price, therefore there is no reason for crediting
one particular machine amiong them with inherent
superiority ta the others. In fact tadosa wuuld probably
be to unjustly decry the others. At the saine time, it is
only reasonable to suppose that ten différent designers,
working independently, and in campetition, wvill produce
resuits which, although ail very good, wvill differ among
themsclves and present features which ivill appeal tc,
different persans wvith varying weîghts. And -,o it is in
fact-these ten makcs include no less than six différent
types, and each one of the ten discloses différent data.
One make has a bigh full load and a low haif load
elllciency ; a second reverses this. A third compounds
the machine with an ironclad armature; a fourthi caims
superiority for a ratatting field, wvhile others say this,
that and the ather; and as they aIl ask différent prices,
it is sometimes no easy matter ta came ta a fair ami
correct decision as ta their true comparative values ta
the purchaser. As such purchaser is going inta elcc-
trie lighting as an iqvestment for money, it becomes a
serious consideration for hlm, %vhich reaily is the best
machine as an investmcnt-which anc wvill make most
money for him ? Even before this, cornes the question,
I s an alternating or a direct current systern better for

such and such à particular case?" This is not a fanci-
fnl consideration at ail, but anc having a direct bearing
on dollars and cents. The alternating systeni was'de-
vcloped ta meet'peculiar conditions,- and unless, those
conditions exist it' bas na advantagc aver the D. C.
It is a question ai prices pincipally, unnd so directly
affects the pocket of the purchaser. The cost ai an
elcctric lighting plant includes generatar, beits, wircs,
transformers, lamps, etc., and althongh an altcrnating
îooo volt generator may cut down the cost of distribu-
tion wires vcry greatly, it must be rcmcmbered that
transformers wvill be nicccssary, and their cost xill bring
up thc price ai the alternating systeni with small %vires
more nearly ta that af Czc D. C. systcmi with larger
ores. Assuming even that the cost af the two systcms
is the samne, the D. C. possesses thc advantagc, becausz
it bas no transiormers ta introduce copper and iron
losses. It will therciare be evident that wvhether an
altcr-nating or a direct current system is better for any
p-articular case depcnds entircly on local conditions anà
the prices at 'vhich machincr and apparatus can bc
purchased. Far certain conditions the D. C. is dis-
linctly the bcst ; for others it %ill bc immaterial which
is adopted, while for still others the alternating should
bc prefcrrcd.

Then "«what size of plant will be thc bcst invcstment?"
Local conditions in this case apain should decide. Té

bliudlY junîP ta the conclusion that a '' 1,000 lightcr "%

is best is sinîply tu lcnd moncy %vithout inquiring a-; to
thc sccurity. The capacity of a plant should bc decided
on with direct refcrence to the population, the class af
residences, the numiber of stores, hotels, churches,
halls, etc. It is not the total number of lighits wvîred up
that should decide the gcnerating capacity, but the esti.
nîated maximum amperage at full load, whichi is very
difféent. It the nuniber of store liglits is a very large
proportion of the total, a gencrator ot grenter amperage
wvill be required than il thcrc be few stores and a number
of residences. In an average town of 2,000 population
it is a great mistake to place a so-called Il x,ooo light "
machine, or a 6o k.w. It is very improbable that more
than 1,200o liglits can be sold altogether, inclUding resi-
dences, citurches and hotcls ; and most likely the great-
est number of lights burning at any one time during the
ycar will tiot cxceed 8oe, wvhile the minimum wvili be
100 (this has heen the writer's experience). A 50 k. .
machine wvill give this perfectly wvell if weil constructed,
and wvill not only be less expensive to buy, but wvill re-
quire a snîaller engine, less steam, etc., and so Save
money. Under these circumstances a 50 k.w. is the
better investment. When these matters have becn
.;ettled, and tenders are in from the various manufactur-
ing companies, it may be supposed that it is a simple
matter to makie a proper selection. It is, liowever, not
so, as wvill appear from the following illustration taken
from an actual case.

Specifications called for a 35-ampere, 2,000>-volt alter-
nator, and six tenders were received, the proposcd data
being as under :

Tender.l Tyiev of Aimpecs. Etiiciecy. ReruIa. 11eýt Ptdce. Me

A I mncld 30~ Compoundj c F. $S,90 Cnazdian
l Inducicr S 911Y 6z c r 2.100

C >5ç, 6X 70* V 1-7%- Ilfpertd
1) To1 e -31 . Com;n,ndl sd F 1.%10
F Surf.toe 30 9 '/ Compound, . 1,447 Cu n
F fnducioi 30 y 92% 8J%0 =oF .~ tnr

The armature of «1C~ - vas a peculiar type, ribbon
wound, quite excellent, not classed cither as Inductor
nor Ironclad nor Surface. Armature of IlD " was not
strictly ironclad, but possessed machine wound cols
slipped over polar projections on a rotating armature.
Which of these machines was the best investmcnt?
Judlging *on a purely price basis "D" was the best ;
on a purcly aimpcre-wvattztge basis "B" and Il C " wcre
cqually good ; in point of cicicncy -"F" wvas mnuch the
best ; in point of regulation the compotind wvound anes
should be taken. The best lirait afIl "D" and "lE "
was 2,o better than the otheis. WVhichi is the most in'-
portant consideration ? The one wvitli the highest clii-
ciency, IlFi" is $26o more expensive than the lowest
in price, but has 2*1 higber efficiency, and equal heat
limait. What is the money value af this higher effi-
cicncy ? for IlF " is undoubtedly entitled to ask a
higher price than "4D."

The considerations that should decide the selection
arec:

1. Elceical and niechanical efficiency.
11. Mfechanical excellence, and probable frcdom from

repairs.
111. Hecat limait and regulation.
1V. Price.
Taking No. I consideration it secms plain that A and

B are out of it ; they are the highest in price, highest
heat limait and -lowest in cfficienc). They nma) therefore
bc dropped unless zany importance is ta bc attachcd ta
home manufacture. ln the particular case from wvhich
thc illustration was takcn E wvas ruled out for rcasons
having no place here. That leit the mattcr betwccn
C D F. These thrce machines therciore must be comn-
pared, and in order ta do sa it is nccessary ta reduce
thcm ail as far as possible ta some standard. It is con-
vcnient ta reduce themn ail] ta the standard of F in point
of efficiency, wvhich means that as both C and D will requirc
pnorc coal burat ta gcncrate the same amounit of currcnt
as F, it is only fair ta F ta add on ta the prices ai C and

D thc capitalized value of the extra coal consumrption.
It is evident that C wvill thus have a higher price than
F, and as the 2e lower temperature guaraiitccd for F
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aIt 30 amperes miay bc atssuîned to compensate for tic
extra 5 amperes guarantced for C, we may drop C out
of the question, and compare D and F. This difference
i efficiency of 2'F' %vil1 cause an extra consuimption of

;e least s 5 worth of coal per annum, or capitalizcd ait
s'!,, a différence in value of S31oo. This will bring up
the pricc of D to SaSsa. The new valises for the
machines, taking efficiency iîîto account, will bc there-
fore : A, $2200; 13, $2400 ; C, $2050 ; D, $i8îo; F,
$1750.

Nowv take No. 1l, or mechanical excellence and
probable freedom from repairs. Any unsprejudiced
persan would ait once admit that B, C and F, owing to
their construction and design, wvere probably less hiable
to injury thasi any of the others, aînd more easily
repaired if injured, and that D was in this respect
better thian A. Tlic fact that C and F tre imported
machines is of practically no importance at ail, for
nowadays any competent mechanic cans repair any
armature, and nearness to the factory where it wvas
made is of negligible advunîage.

Considerations 111 rund IV have already been taken.
The result of the whole thing is that as an invest-

ment F is the bcst machine.
It is, howevcr, very wrong policy to accept paper

guarantees witli no intention of proving them by actual
test. In the above case F wvas chosen on the merits of
guarantees ; if those dlaims be not fulfilled, then F is
flot wvorth as mucli money relatively as wvas asked for
it. If, therefore, the machinery is bought on the basis
of guarantee only, withouit any subsequent test, then
the most reputable niakers wvill always be left out, and
the most worthlcss machinery be taken. It is not a
difficult matter to, make tests, and it ought always to
be done. The purchaser who formulates no scheme of
his own, but requests flot only tenders, but also sugges-
tions and advice fromn différent makers, is doing an
actual injustice to every manufacturer in the market,
and also to himsself. Every manufacturer is honestly
intending to sel] good stuif and give good advice, but
as they may not ail look at the thing the samne wvay,
the resuîlt will be that a good many wvill tender on
larger machinery than the purchaser will be satisfied
with, and wiIl consequently lose business through no
fault of their own. A purchaser should give cvery one
a chance, and not give any inside tracks or undue favor.
AndI above ail things-an elcctric lighting or power
business should bc recognized as an investment for
money, andI as subject to the samne business principles
that guide aIl other business.

A LONDON ELECrRIC LIGHT PLANT.
.NEssRs. D. S. Perrins & Co., of London, are putting

in an entireîy sin, engine and boiler plant for their large
factory, together wvith the first isolated electric Iight
plant in London. The plant andI systcmn are being in-
stalled under the supervision of %Ir. J. H. Dickson,
cosn-utfling enginleer, of London, and consists of a 75
h.p. 1; x S0 WVhecIock engine, from the shops of Goldie
& McCullough, Gaît; two 66x 16 bolers, carrying
iooe Ibs. pressure, with new andI improved systemi of
forced draft, using a 7o ini. steel blover, having 55o
revolutions tal the minute. The blower only consumes
43._ li.p. rusnning full capacity. They are also putting
in a Iight gencrator fromn the wvorks of the London Con-
struction Co., andI a io lh.p. motor, 25o volts, the-latter
to transmit power across strcct to one of their factories,
thus cnabling them to abandon the tunnel under the
strcet which they have hitherto uscd. Their volt meter

is froin the well-knowvn German firme Alîgemeine Elec.
tricitats Gesellschaft, of Berlin, Gcrniany. A tiew octa.
goni chimiley, 50 ft. high, 46 in. diameter, is also being
buiît. Ail returns from steani heating kettles are re.
turned to an autornatic tank puimp. The boiler rom
is fitted witli exhaust licater andI duplex pumip. XVhen
finished this plant will be a credit to London, nnd
speaks welI for the enterprise of the firm.

MOONLIGHT SCHEDULE FOR JUNE.
Day of

3.
4..

56....

10..

Il1
12.

13..

17.

19 .
20 ..

23..
24..

25.
26..

29..

30 ..

Light.

El..%f.
P.M. 7.50
il 7.50
s, 7.50
se 9.40

fi 10.10
s,10.40
's 11.20
,s 11.50

A.M. 12.20
il 12.50
et 1.20
fi 1.50
No light.
No Iiglit.
No light.

>.î.8.oo

s,8.0o
8.0o
8.00
8.oo

8.oo
8.0o

et8.oo
i, 8.oo
il 8.o0

le .o
.. ... ..

Extinguisli.

A. M. 4.CO
su 4.00
us 4.00
s, 4.00
us 4.00
su 4.00
,. 4.00

s, 4.00

.1 4.00
el 4.00

No liglit.
No> liht.
No liglit.

Ni. . 10.20
s, 10.50
et 11.30

A. hi. 12.00
fs 12.20
et 12.50
fs 1.10
fi 1.40
fi 2.10

su 2.40
s, 3.20
,s 4.00
s, 4.00

et 4.00

Total,

No. of
Ilours.

8.1o
8.1o

6.20
5.50
5.20

4.40
4.10

3.40

3.10
2.40
2.10

2.20
2.50

3.30
4.00
4.20
4.50
5.10

5.40
6.1o
6.40
7.20

8.00
7.50

The Sherbrooke Gas & %%ater Co., Sherbrooke, Que., hîave r%.
cently made extensive additions and alteratjon% il) ilicir pigni.
Their %talion has been enlargcd, and thcy- have also installc!d two
additional water whecls. Tlîey have inecased tlcir etcctrical
plant by one aSo k.w. and one 75 k.w. S. K. C. two-phiase genci.
alors, in addition 10 the 75 k.w.- S. K. C. two-phase geiicraior
which Ilîey purchased aboutn a car ago front the Royal Electric
Company, and whicli nîal<cs th;cir plant one cf the niost conmplot
incandescent plants iii the Dominion. Tiie management of this
conipany have installcd ;t power circuit from tthir altcrn-tiing to.
phase apparatus, and arc nowv scrving povcr and light sîîcccss-
fully fromn the sanie gcneratcrs and lines.

It is --aid that flîcie are 56o miles of èlectric ronds in Europe,
which iii an increase of 125 miles in one ycar. Thle number of
clect ric cars bas incrcaed from 1236 )10 1747 in the anme tim.
Gcrmiany lias 2so miles of clectrie ronds, and 857 niotor cars
France lias 82 miles, and 22 mlor cars. Grcat Briîain lias. 65
miles, with 16S car.%, and Austria-Hungany bans 45 miles, with 157
cars. Nexi cornes Swiîzcrland, itaI>, Spain and Belgiurn, in the
ordcr given, wlîile Rîîssia huis bu, one clclric r.iilroad, wiili 6
miles Of trnck and 32 motor cars, and Portugal cnds the lisI with
1 ; miles. 0f ihe i ài Europcan lincs 95 arc ovcrhîcatd trolleys, cf
which there were 3.q in Germany, 12 in Switzerland, t0 in France,
and 7 cach in Engl.;nd and Iîaly, and 6 in Austria, Hungary, etc.
0f clcctric ronds with undcrgrounîd ctîrrcnt there wcrc but ilirce
-it thc beginning of tlais ycar, aneceach in England, Gerrnanv and
Hungary. Nine lines airc provided with an insulaled cnîral
track, through wvhich tlîe curr-cnî is conductcd, ciglit cf thesc nrail.
roads l'.cing in Grcat Britain and one in France. The rcemaining
cight linos are providcd with acctîînulntors. 0f iliese, four are in
France and two in Ausiria, and one in England and the Nctlîcr.
1L sids.

TENE * £ATE

TOR- . e f

ELECTRICAL ENGINEERS
no. g Cb.UCliDO St. 0

NONTRIAL
Pieel. Thoumc, tait cblrf eIe-

qncin of the Royal < 0
Elrctric Co EleoTrical Supplies

Compicte Piala ns iaed ....
-AIlATURES IlEWOUND

Coeeuo..,enceRoya T-H AvcaSpeciatty
Dyiamo. &U Motr Re»IMr
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GANADIAN GENERAL ELEGTRIO 0O.
(LIMITE D)

HEAD OFFICE: 65 FRONT STREET WEST, TORONTO, ONT.,
13RANCH OFFICES AND WARE-ROOMS:

1802 Notre Dams St.
138 HOMiS Street

- MONTREAL Il Main Street
HALIFAX. Oranville Street

- WINNIPEG.
VAN COU VER,

AUBURN POWER C0MIPA-,V. PtTERU30ROUCH-,ào K.W. I HR-L.PiASL~ CENERATOR DIRECT-CONNECTED To JACK.Sli,%FT

ALTERNATI NG
APPARATUS Iaa

We manufacture a Complete Range of Altcrnating Apparatus developed in accordancc %vith the highcst
engineering standards and the widest experience to meet the varying conditions whichi arise in the

Transmission and Distribution of Alternating Currents for Lighting and Power.

GENERATORS-'q
StalldIUJP 8IIXjdgi IPhase:t ' 12S Cycle for Lighting only.
MMnocycli: 125 and 6o Cycle for Lighting and Power.
Thiree-Ph.aeD -Go and 30 Cycle for Lighting anid Power, and f6r P'ower only.

RevcvingFlefld 'Type:% With Stationary Armature for wvork rcquiring very liigh or
vCU)' low potentiais.

IÏOGO RS
111ductioln MoCtoulrm w"thu»Imt Rz0wi 1 M c on ts 0i cn en eia

Single-Phase
Two -Phase

Monocyclie
Thwee-Phame

101ea». mlention t.heo ÇANAPIAN ELECIRICAIL NEWS when c:orresponding wittb Advertlsers
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SPARKS.
Wvatfrîs, Omît., ba:s t s.o rival eiectrie

liglit comîîjallie.4, boll b iavimîg t eceli il) iri-
sItlied liesî lamnts.

Ilt i. Ille intetin of tlie L.ondonîi St reet
Railwsty Companîy to exictîd tîcir line to
the village of iîntter4bairg.

l'le Electrie i.iglit laitd 1Power Commîîîany
11AVC nfft!red t furmîmsilm thie town of Diimd.s,.
Omt.. %vitla 2i str-et ighîts of 8,6o0 Camîdie
poiver (or joo sîights ,a .- ra$6z5ct.

l'lie steaier Acadirt, recenty liat oit the
Si. Lawrenîce route by (lie 1 laîîîburg-î%neri-
cala Ilackec Comnlpanay, i% fitted %villa qum:d.
ruie engimîci of 2,500a hiorse llowver and

ligited by two dynmîos.

The MeCorniek à1fg. Co.. of Londoni,
have elîammîed thîcar %teanmiLt)higste .
Thle work was superintended by :Ir. F.
Mitchell, and the te.%t 10ow i utinimîg shinw% :t
s.sîimg of fîîllv 45% ii fu.

An Au..tria fltid de%igmîed to preveit
boiier imcrielation i% comîîp)o..d of wvater,
cal.thied ,.odla, out %ool. psulî erized zine,

c.Lii.%tic lisait! and siîîer.i oiu, to îvhîicl blemîd
are added tanninju andi tartarme :îcid.

Ms1. C. E. Evalîs. mansmager ofilie Qttebec
District Electric Railwav Cimparay. ex-
pecC1s t0 have the rond cnmîîpleted before
tte irst ofJttiy. Severail cars hve.tlre.idy
been reccived fromîî thie iiiaîîsfcurers.

The ct cratîmicil of Chiathiam, Ont., by
*a vote of time ratepayars taken in Februa:ry
ha%t, wverc astiiorized to ptrebase at edcc-
trie liglmt plamnt, and %teps hookimîg t0 tbat
enid are mîowv being talici. The pirt!sent
contract for sîreet ligliting expires ont Sep>-

temuber ist.
Imn Gatianoique, Ontl., tiiere are bixteen

-arc amd ciglmu incandescent figlmîs, co-sting
S a.-- 6 a year. or $70 for cadhiare and $a 2

for ecd incandescent. Umîder a siew fivc
yetrs' cont radt tucre wilI bc a wemtv-or.rcsi
for St,.-00, and nine incandescents for $go;
total, $1,280.

The Montreal Belt Une Raiiway Corn-
panay officially opencd iir madl in Bout de
i IsIe last miollah. The lite is tweivc iihle%
ira leiîgtli, anmd is thorougbly eqsipled.
The oficers of thic ornpantty are: WV. Dale
ilarris, presideuit ;Chaîles Desnmarteau,
vice-presidenlt; J. P. Mulharkecy, niatîagimîg
director. It is exipccted Io continue Ile
rond dowîn the north shore of Ille St. L.aw-
reticcia condcraibhe diNt.knLe, ammd event-
aIll Io Berthie~r.

Tue Bell l'elepioie ComnpantsY wvoî 1t1ue
case brougiit igmu l atb) tue Vitedol
Siatce; go amînsîl the haNt Berlimner patent.
17111- deci%io lias tIme ciTect of comitimîuimug
tue comtrol of Ille tehephlone by UIl Bell
Conîîiatay for %evcni cen years (rosa tie d.:tte
of tie hast patemît. wliich %va% grailled iii
î8gm. Thie goveraiemt tkect l0e Ille
p~aient ofi8q %&~et aside oi tic gromumd liat
the delav of thiirteen yc:srs in lme pîaient

oice uva.. lraudsîlent and lime fatult ofthe
tehephuone compara> , ammd Iliat ilt paient
imtucd mn iSSo covered hIe saie grotmnd ont

wiiili Ilme tic%% patent %%.a% .ipplied for iii
i889. Jstce Brewver %aid liat lure was

uoic% mL f urmpsm or intiae inilsmence
exercised over thie paient oifmicc by Ille tete.
lille comîpara>, anmd tuiai iliese %va% no

cvidemîce Iimat hIe del-'y in granîiing tIhe
patent lad been brouglit abouit bv thecoint.

lxi h.I lteld glit wh.tcver delay there
bad been was throubgh the failli of the
p~aent office.

" Ciloride Accurnulator."1

Jate, ag

Tckphone No. i9g*

-*- - g tCOLIVER & BROOK -t- - ,
ELECTRICAL ENGINEERýS AND CONTRACTORS

Etigliats on, alt Etrctric 8tnsatltium' fuill.t:sd lgai appliationm.

Agents for "Columbia" Lamps eI Roo;n52 Street RailwaY Chamibeus, MONTRFÀL

I G.CRASCER FE I R HAD OFFICE TORONTO

ATTENTI ON Mngr-.

A GOLDEN OITORTUNITY

Are you desirous of purchasing Arc Lighting Machinery, Leatber Belting,
Water Wheels or Sliafting ? If so, you cannot afford to miss this
opportunity.

Owing to extensions necessitated at our generating station, we are obliged
to discard the above mentioned material.

Comniunicate witb us at once for ail information and particulars.

Th~ Montllorcn6 EiGurIG Pour Go.
~-QUBEGE

WATER POWER

Tht atove Eneamgrz ils it cs th,
Rmntacr Rraayved fromr Casc.

TI ..

OROOKER TURBINE
For Electria Lighting

Ensures Steadiness,
Great Efticncy and
Easy Reg-ulation.

WHEELS FULLY TESTED AT
HOLYOKE PLUME

Horizontal Setting witlî Connections.
Vertical Selting witli Gearing.

Dit v.;ith Regibler or Cylinder Gaim~

Write for Drsaipsivc*Circular.

THE JIENCKES MACHINE COL
Addresta, 32 Laud..wu e t.,

oes HRROKQE
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M3ICHANRSELOM%?
yuàts stiB lx, ic w eà t tiI tI.

fici .tc

mysace

PAT NT OfFICLSCHOOL
grn tu&lmG

DODG ODUE. 1 1T'ý'L
a¶c, *Y1 GutOf Goupllnci

ME

O, Rallwa Goa6 afd âtrcet Gar 6UKlIiIN~
For cither open or closed cars-macle ta fit any Window,

Wealso manufacture a Newv Special Material for Excursiçn or Open Street Cars,
which is perfcctly wvaterproof; Will flot fade, nattierîn ap eaancc,ýany width without
a scani, stronger. and cheaper than nny shade now upon th~e market. Cin be seen on
new carslatei erected by the Toronto Raiiway Co. We niso carry ini stock every de-
scription of. eRailway Coacli and Street Raiiway Shadle Cioth, Garnis, Fixtures, etc.

warrVsi Fou PARTICULARS mm» SmtrumLS

Menzie, Turner & Co . sblAA.DRRRS,-ý Toronto,

Use ~

and aour other

ELECTRICAL SU ýPPILIES
6 1 'St. Sulpice 'St. MONTRE-AL

Packard Electric Go.,Ld
mA.ERiS OF

La m pS i Transform ers
SOI:E,'AGEtZ'S FOR..

Ssheeffér Recording Watt M eters

i*.*&i*J A ST. _CATH-ARINES, ONT.,

THE IZL SfL R5DG-O. LTD.O
~CHANICAL, 'CIVILAND) . .. OBlioral Eollhra6bor
Steamv-'ower, Heating and VèntiIatîink,
and Sewaýge Dis osaf1Ia:ntsaS 'ec;alty

IMPROVED JO ES'u mot.R-FEED -MEOIIAHICAL ,STOKER.- FNO''ECT E0mBu8T'oI

Offces SW~'2 BARD0FT-ýRADE B.UILDING, - TORONTO, ONTARIO

:pfeàýe menuýtion theANAjDIAN: ELECTRICAI. NFWS ,when.carresondirng WIth Àtivertl8ors

NEWSjune, 1897 III. ý Il .



IV. CIAI~1~

TIELfTîONIES

TELIEI'fONE
$WITCH-BOARDS.

ECT1R1CAi~ NEWSJui 8~

G.W. 1-1ENDER8ONý
Contractor and Manufacturer
Electrical Supplies .

BLI5CTRICAL CONSTRUCPIOIu"e
Street Railway Car Fittings, &c,

44 131elary st. -M W~A

THE OTTAWA PORCELAIN & CARDON{ 60. Ltdo ...
MlAnUFlACTUVRERS* 011

arb for ail kinds of Arc Lamps, including coredý,O arOn rointsarid solid carbon for incandescent circui-ts.ý
oto Brshs ad ..calt so.. li nuatrCet, orKo

Carbon for Telegraph, Telephone *and ail kinds of Preýsed Porcelain for'
anîd Electric Ligh t Supplies .Electrical and Hardware Lines

fI-le 000DB OUfRRNTEED TO CIVE SR9TISfflOTION

22 FRONT STREET EiRST THEl J. 0. MOLAREN tsELTlINu 0O. MNR

VULCANIZED FIBRE 00. STASMIarislEDn :1873.

SOLE MANUFACTURERS 0F B ARD YIL A IE FBR
In Siteets, Tuibes, RoZls,, Stickes anzd çpeciai simpes to ordler. Colors, -Rei, Bakand G-repy.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICALINSULATING MATERIAL 0F TE WORLD.
FaGtoru: WILMINGTON, DEL. OffiGE: 14 DEY 8T., NFIW YORK-..'


