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THE CHAMBLY E-LECTRICAL POWER
TRANSMISION PLANT.

At 'k'o.o phienonienlal have been the strides ruade iii
Caiuatl' tif laie)years in the developnîient of watcr power
for uIl geileration of clectricity. lin several instances
the potter lias been transmitted miany miles, this being
renderedi féasible by the perfectiuîg of ixicans by wvhicli
tery higli potentials can be controlled wvith absolutc
.s;Iftv. Descriptions of the transmission plants of the
LIcluiue lZapids l-lydraulic and L.and Company at Mon-
treial, and the North Shore I'over Comîpany at Three
Ricrs. 1211e., have alreadv appeared iii the EuECTRIuC,u

i *adin the last nunîilber reference was nmade to tlle

propkied %vorks of the Cataract Power Conmpany, of
Ilam11illon, now iii course of construction. ln each of
tlîee planîts engineering practice of higli order and of

,'rcal character fias lbecn called into requisition. Of
eq~ul importance, botlî froin anr electrical and lîydraulic
cnlgiileeriig« %tandpoint, is the schenîle of t11e Chambly

Maîut~ctriîgComîpany, vhichi is now being carried to
«Ilnirlioz, and wvIicIî enibraces niany special féatures.
The followving description of this interesting installation,
for whicli wve are indebtcd to the E lectrical XVorld, will

a ir conception of the conîplcted wvork

At RiCheliel Village, about 2i miles distant frouîî
Mlnrcal, tlîc Richelieu River falls thirougli a long
berics of rapids. Froni enrly days a wooden dam be-
tacen Richelieu village on the one side of the river, and
Chamlyl% on the otlier, lias been in existence, supplying
poaer tti a few smiall milîs. The siew structure whicb
takes its place is one of the inest examples of hydraulic
cngincerinig on the continent, consisting of a massive

ceIncre:e danm, in whîvli, as ani integral part, is built the
\arlonse. witli a capacity of z0,000, limre powver.

Thi, d.ani is about 2,ooo ct long, 6 fcet ivide at the
zres:. anîd coil,Ituctcd oi a colicrete coaîposcd of the
brokLli rock of Ille ricr bcd, mioruared %vitlî Sand irorn
the % i lgiî% and Aincrican cemnent. The back is vertical
throuîlhout, and the apron is curvcd so that the over-.

flç '. %.uît. i% dliscl..trgcd hori.tintalk , obýi.Iti:îg aîî>)

dlestruict've washing action aît the base. A liberal (Ise
of one-hlf inch iron rods, incorporated %vitlî the mass
of uIl conicrete, gives grcat sîrength to the strutture,
and a1 surface dressing of nieat cernient iliircs the
greatcst inipcrrneability. fuis is said to bc uiot mil) the
mnost carcfully constructcd, but also the largest concrete
dani on file continent.

Trhe dami consists of three portions, t wo of mlhidi run

Ttvo-Su'.u' 1).%%s Fizo> I;l.I., SI 1WINc. lAIl. RACES AS) uu~us

perpendicularly across the course of the river, while the
third and middle part is parallel wvith *it. fl the louver
third of the dam, and near Ille righit batik of the river,
is built the power blouse. Hiere the dami consists of two
levels, or stcps, over wliiclî is built a structure of stcel
beains and brick wal,308 bY SI feet, for tlie protec-
tion of the nîachinery. The upper level, which is about
two feet above the -surface of the water in the lake
iormed bv the dami, wvill contain tlue switchboards and
controlling devices, and sucli offices as are nccessary.
In this part of the dam, cighit moins, or flunes, cadi
about 2o fcet square and Io feet liigh, are constructed,
tlicir archied openisigs being linier the waiter lc'.el, for
the reception of the wvipels. Thlese, of the luori/oital-
shait pattern, nuniber fouir in cach flunie, caci wlieî
beîng 46 inchecs ini diameter. These ivhicels are niounted
tandem on one shaft iii two pairs, bctwvcn the whiels
of each pair being a large cast-ironl box communicating
with the draft tubes, which extend~ ihroîîgh ilie solid
concrete of the lowcer stcp of the dani to «t point belon~
the level of tlîe tail ivater. l'le draft tubes are built (if
sheet steel, and are 9,'- feet in diamllete- wlIeCrc thCV
leave the boxes, and ii ficet nt thecir outlet. The uipper
extremnities of flhesc bcing one behind the otlier iii thc
fine of thie shait, necessitated thicir construction in a
curious s;kev curvc. This installation sems to rua to
-superl.tti', % sins-e these draft tubes are thc largest cvcr

~*ol. Vil.

-rllV %%",,TF. GATF I-ROM TIIF FORF BAY.
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Constrîîcted. Tlicir F.cdlditig in coricretc* exelud(es ail
p)osilility oifeîac and il ks coilidelntly. cxpecledl

that tire full sdvantmges ol tire lietîd of 28 fect will lie
reali,.ed Il%- tlieir usc, altiiongli tire wvliccls are but a few
tect beltsw Ille level tic the intake wvate .. nder tltisý
licad. and :t Ille specil of i i 1 revalutions pcr*siîîuitte,
cacdi wheel %vill dcvelop (>1> horse-power, or a total of
2,1>.10) horse-power to c'acli sliaft and llume.

Thle goverîîilig (if tire wvlcels wvill [le b% nicans1%ti
(;iessler clect ro îîîechi;îîical govcrnors, simiilar to tliose
tri ue, i Ille L.achine planit. These are relav governors,
tire revoliing hialls adtuating a sinall lever 'vincli closes
cectr-ical contact it specids Iliglier tir lower thli tuat for
whiicli tire instrument is set. 'Tliese Contact s contrai
clect ro-mlagnets wvlliclî operate clutelies on1 tire m;îain
suait gcared ta thé gate Or eacil gang of' wlhels. It
lias proveil ani excellent and reliable governer in oltlier
large hydratlnc îitallim ions. notalîly iii t lî;t at Lachimie
Rapids 

.
.\t presemit only cour (if Ille eiglit %.ets Of whieels are

Ueimîg insîalled, togetller wvitli two ,8-ileli %vlleels, gîv.
imîg 750 or powver for driving Ille exciters Of tire large
dynamos. 'l'ie wthole Of tIhle hisdratulic ma«clinery wasý

the rimer liouse dam, a large conduit lias% hevil ma.dt
for tire rccption of tire leads irami Ille dyîîanma% ta the
sw~itcliboard. ledcerd rLhr-,sltLlCIblt

%vill lie tuscd Cor thesc. l ri tire wvalls of tire pOWer Ilou%e
a t tilber of large P ipPes, ab'111 3 lecil long,

C. oitO FoIE it iS s î'11-m.ti1 I i>k

[lent to a qu. ter circle, witli tîte Caîîmexitv uil'sards.
have bîeen builî in, and tliroutglî tliese the cables Ieating
ta tlle pole lite %vill pass out %witiaou touchlig ainillîng
hetîweetn the insuilatars inside and ouiside tire building.

'no pole licis wIll he constructed ta MNolitre.th, cithier
orne lielig suhlicienit la carry tire load. This cisr1

lion nits adop~ted ta imini.e tire chances 01as Iidenîal
brea1Io~sn d ta iii.tk-. repairs easily possible wvitui

dainger ta %s orknicn. he pales aire cf chlestt, nonc
beîîîg less tihaît .0 ct long. lSaclh pole Carmes two
cross amris, the usuial - square " for lwo-pliaîse trans.
iiiss.ioii being abscr-ved. Trhe insulators are of a decepl%

petticoated porcclain type, sornewhîiat similar bo the
Niagara patternl, but lacking thle grooves for caiîdoct.
ing asvay raimi %vater. Thiey are nmounted on ahk Imnç,
lîaving a steel rad in tire center of ecdi. A hle of

FîIA ME AS»b D117 B îiu FIORI'n:TaîsmsWm Si-T.

isrnishied 1w tleSilt: llliec andSih-al Coni-
pans, (if lavioîî, Obio, and reflects niucli credit upon
that cancerti by Ille soliditv ai ils construction auJ Ilie
great accîirac> witli wli cl tie parts, ai te lîcavY wlieels
aînd draft tubes were assÇeîîîbled at Cliamiblv by ils con-
sItucting etîgineer, Nir. Il. A. WVrigIit.

'rire hafa c:îcli gang of turbines passes aut hori-
/ontaily thîrougli a cireuîlar steel beaning plate oni tire
down-strcanî %crtic.îl face oi the' ripper step of tire damn,
atit ký directly coiiinected ta a --ooo k. wv. gencrzîtor,
giviîîg twot-plîac current at (> cycles per second ancl

i2oivolts.

Vlîesec niachîîic are ai thîe iniductor type, liavin- 110
iîvin- %vire. «lîl indîictor ks about i0 ect in diain-

cter, and tif serv mlassive c-1iîstruction. lle single-
circular fkid coul k s Nouid ou#i a brass spool of about ia
juclies face 11% an equal deptii, anid conipletcly surrotind-
ing tie inductor. *rhe armature is iii two parts. Tire
in- ulation of tlese armature,; is îîccssa.rilv maost massive
and sbtnil Ail tire dynamno machinery is iow
tînder construction by the Roval 1Elcctric Comnpauny, at
NMonîrcal, iroi designs by Itle Stanley 1Electrie 'Martin-
IaLtuning C-iiiipany, tir Pittsfield, 'Mass.
lnuItle space above hIe flumescý iii the ripper portion oi

lit 19-111st. 1111< U'iER STEI' 0ElO Rha E1 M i~I
Nl.Siioi.. To F1im AS») 1.STRA\SCFS TO tli. t

barhed %vire is ru along thîe tip!s of tile pales, and four
simiilar Hules are atîaclied at thec ends ai tire cras-- amins,
aIl live being canncîed tagether and grotinded by meanns

af 8 feet af iran gas pipe at each pale. The fine %v-ire is
barre, ai oo gauge, and is lied ta Ilic insulators 1wv Iwo
pieces oi No. 12 gauge soit copper svire. A short dis-
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lance l'elnov the mîain lige a1 short cro.Ss-a: ni carrnes Illie
t%%tl t,. 12 copper wi1res of a teleplîonce Circuit.

icnaini power tranmiuîssion lige w~iii nd indilc

clectut. liglit -talion of the Roa lcrc Comirall%, -it
,%lcultrt.ai, ulîere 0,rc hiorse pom~er w~ililie uised for
incali(lecenCft amu1I arc ligliting anîd direct-currcnt mlotor

l~'sisc. tL oiv s i.nu si :1 mmm' nu tm. Pou smî-Ilot %F. I:ESms..

s.ervice, 'llime large t tvo-phase genieratnrs nm enîipkwed
in tîat plamt for incanîdescenit liglîting and power wiIl lie
re-%% otimid as s% ticlîronus mîotors, and cnneicted dircctly
infl ic 12,000 volt circuit. Tîiese machines will tliem lie
bclted b% a systeni ni cotitcrslîafts to tlîe arc-liglit
gzeucr.tors and otîmer contimiuouis current machines ni
tlle sttn, to whliclî the) % ill iurnislî pnwer. A grnup
tif st.mtic tramnsformers ofi 150 kilowatts ecd wiIl be ar-
raniged in the basemiemt of tlle present statiomn, reducing
tlic file voltage nfi 2,000 for distribution over tlîc
prceut circuits at mono and 2,000 volts, two-plîase.

mhe transformuers are now uinder Construction at tlîc
iworks of the Royaul Electric Companil, ;i Monutrentl.
Thecir greatest fent ure ni novelty k iii the mclîiod ni
coolimig emiployed. Tube transformer ks set uip in an iromi
cae mn the uisual wav, this being filhcd wvith oil for insu.
hation, and the wlîolc suirrotinded by a slîect iroti water
jacket. As the plant in Montreal is sornie feet bclow tlîe

L'm' i i-. Tmsi.m F. E TiWSARfls Tilh- 11>01 F.R llot si-.

le% ci of the Lachuine canal, from %%lîicli %vatcr is obtained
under a smail gravit>' Iead, the water gong to, the con-
deusers 'vill lie allowed to circtulate arouind uhese tratis-
forniers in Uic jackets, and it k expectcd that thiis ar-
ranîgemnîut wvil result in very effectuaI cooling.

'l'le trotubles witil ice, wviicl have beeui so long a
huglicar uon many Canadiaiî planîts, ace not expected to
be ait aIl serioaus rit Chîanibhy. Theî back: %vater irom tlle
grcisu dam will nlithe t: lakc Ç) stili %vater at lcast il.'

miles long titi the river, andu, as tlis will Irecze no'cr the
Suirrace :ît the begilning of thle NeasNuî, in t rouble whlat-

ct'cr ks expccted front anclior ice. It ks cxpected thmat
ilnating ice iii the sprimîg tliaws will clear the damin wvith-
nt t rouble. Il t a pecuiliarity (if thli Richeclieu River,
%ieli ks the muiet tn L.ake Chamîplain, tliat ils cuirret
is comiparadivelv steady tlîrnughnutt tlle year, aînd con-

liue t)v fl illiculties %viil fresîet~ oIr Io%% water are
alndcipated. 'l'le Const ructioni of thle damn and otîmer
cleiiemits nf tic power developilient rellect great credit
uipon the enigineer nf the chiî; bly Manmilicturiuig Cnm-
pany, Nir. J. G;. MI.ckliii. 'l'le wtrk ks prngres-,iug at
ai cxtreiluely rapid rate, andie c cnmtracts Cati for the
iwistallatimî of ail the hlydrauilic uiachinerv anîd the coin-
pietinu 0i aIe lacri b>' J.1fuary' i tics t. Ofne ofi (ic
dvuimîîs ks fimislied and the others are weIl umîder wav,
so it ks likclv tîtat Curremît wtill lic turlicd n front tilts
inmstaa ktin i in tllie earlv sp~ring.

h1 is ex\pectcd to deliver nearly .2,t000o clectrical horse
powecr Ifront tlis plant iii Moit real wliemi the total etquii-
mlient ks ilnstaîlld at LChamlvl. Tis will mSnake a gramnd
total of mîcanly 40,000 horse power sent to Iliat City
frorn two great watcr pnwcers.

HOW TO MEASURE

Iç i uîîasuirilig amiytlîing it iiust lie Cnmliparcd %vtil a
standard, tîme mîiasrenîent ofwiil knmtî.

W~ASTV. G.vrsS.

Examuples ni coninmon standards are potinds, yards, etc.
:Althotigli it is geîîerally the case, it is îlot nccssary
thmat tlîat which wc mensuire is greater tliam the stand-
a~rd. Imi imeasuring a surface or area, we take a smal
portion ni the stface (it nmay he anytlîing, at squanre
foot, yard, etc.) and compare tlîc extent or h %Uic lolc
surface vhîicli wc do nt kuîow wvitl tlat whlîi wc do
ktnow. For imnstance, take a surface 12 z t. squanre and
mark off ne square yard iii the cornier ; four ni tliese
squatres wvotilcl reacli frnt one side to, the otîxer and
forai a stnip one yard %vide, amnd if this strip is repeated
unttil the wvhole surface is covered, the mleasuremecnt ni
tlîe are:t will bie Iound b>' iultiplyimig tlie inmber ni strips
by the mumber of square yards containied iiicai No
mîatter how far extcnded tic surface miîay be, it is mieas-
tired by this process. WlVhntever you staict mutltiplyiig by
tlîe resuilti naîsibe ; if by feet tîme resuilt %vill be in feet,
anîd if by yards the resuilt wvill bc iii yards. 'l'lie saine
primîciple ks used in nieasuriiig any figure, large or simili.
'lO take a1 proportion Wec have to start viil Solmchimîg
whlîi wvc definiitely understand. fin nîeasuring snlicis
ive start wvill the cubi inclh, fot or yard.

'rhis brimîgs uis un, the second point, Ili the first place
l'a.r r cai l.cI,.re iiI Ih ~utl amlo e.. min . Ç .d ' , y NIr%V, W Il.

tîAtit lpc'.t9i utS.b0ff>t.
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it was slîawt th;ît mcla'iurenicnt coilsists iu coniparisan.
.Secanully, it consists in conîparing with sanîletlîing cisc

af the saine kind. If weiglit is ta bc neasuircd it mutst
be compared witlî a. certabin deliniite tuîdcrstood weiglit,
sucli as potîuîds, etc. Valuie is mieasureu b>' the dollar;
arca by' the square foot or square yard ; volume hy
cubic i,îchcs, ect or yards ; length by soaîeulîing wlîich
caîttainis a certain kinawn Icnguh ; irly n> oving abject
passes throuigh a1 certain space in a certain tîte il is a
mecasuire of v'clocit>. The surface oi a canle is mecasuired
b>' nuit iplying tlle slaant file b>, hiall tlle surface of the
hase. I'a fid the cubic contents of a colle, firtt find the
arca ai the hase and go tlirougli the pracess oi finding
the volume af a cylinder, thiie div'ide b>' tlire ais a canle
equals, exactly oiie-thaird ai a c>'linder.

A simpîle %%u to find the heciglit of a srnakestack is by
îneasuring the length ai its shadow andt comiparing it
%vigl the sli.tcowv ai sanie abject of whichi wu know the
length.

Thle iîniperial standard afi measuircînetît is; a bar about
40 Or 42 inclitS long att tWO points, 0an W)hiCh terM are
twa goid plugs, and the diff'érence bctween these plugs
is tlic iîîperial yard. Ili -Ill niasurenient, ai leagth the
>'ard is the standard. Afeasuirenients werc originaily
mlade b>' comiparing abjects with parts af the hian
body, such as the letigtil ai the hand, etc., and land
was incastirel b>' the lcngth ai the ioatstcp. The
standard ai weiglit is miade ta depend an the standard
ai tigne. Ail nieasuirerents have reicrence ta the thrce
funidamental units- titile, wciglit and leagth.

MR. HARRIS P. ELLIOTT.
I is willh pleasure that wve present in this nuimber «&

portrait of Mr. Hiarris P. Eiliott, wbais recently been
appointeci ta the position ai Lecturer in Il Electricit>'

an l'l'lie Steani Enginie " ait the Toronto Technical

MR. HIARI<S 1'. EL.kvrr.

1 *ot 1« mvai SUSo)

SýChaal, iii suIccession ta Ml. James Milne. Thcse two
cour--cs af uIl School arc v'cry largcly attended, and
good waork is becing accoitiplishced.
a'iIr. Elliott, Ille new appoinutce, was born il London,

Oîît., iii October, 1975, his fatiier bcbng of English
descent. lie entcred thc School of l>ractical Science,
Toronto, in iSqi, aind during the following summiner
wa~s cngagcd b>' Mecssrs. Mallock & Fairbairni, mani-
facturers of cleî'a:ors, London, Ont. lit the faîl he
again entered the Schioal of Science for a second year,
butt on accoui of illness wîas compullcd ta givc up his
studies. 1 l was then eniployed for a vear by the Canla.
dia» <jencral 1 lelctric Cornpany in London. l le finished

the second >'car ait the Sellool of Science iiii' 14  and
durinig the stimuler %vas engaged uipon the etiilgerillg
staf' ai the Londan street raiiway, in the 'oiîstrsjc.
tion af thecir Springbatik lige, guider INr. l<eîiot
Maeka>'.

Th'le iollawiig >'ear Mr. Elliott took lus thu'd ticrml al
the school, graduating wvith honlors inii 8c>. An~ en.
gagement was theni abtainied with Dr. Sainticl T
TIracey, of New Y'ork, Iiandiing X rays apru~
Ili the college season ai 1&»6.c)7 lie to-!.- ak Pastgraute
course, obtaining the degre ai I;.A.Sc. fron, 'fo.ronto
University, wvilh honors. During the past sutincr hie
abtained a position on the engineering staff' ai tlîe 1-olt
Pitt Bridge Company, af Pittsburg, Ila., tendering hi$
resignatian ta assume hi% duties at the Technical Sciool.

bir. Elliitt is a nepthew af the lion. Mr. .Justice
Plrotidioot, ai 'roronto. I3y his ability and ciînrgy tln

efficiency ai the depiiiiirtiats unider his supervision wiIl
no daubt bc maintaiîîed.

THE PROPOSED STEAM bOILERS ACT.
'lOiisroS , l)cc. 3rsl., &.

lulse Mliior or ile CANIIN lcTicAt. NHws.
Siu, -lit 'our Noî'emlier tiimriîbr 1 %ce, Z1letiter sigticed -,%adian

Eiigiliee'r,' coiicerîilig a 1411l Viircivil thei lt'i ses'iu sîf elle
IDoinlitiaoit Ilarlia ment, iiî wlih'h lie takes exeplt ion te ont. st uIl

cl.tl%e%. 'l'i eiigiîer% it Ille î55!%t liave' for SL"'t*r.'l e car% done
eoisidrale work aloiîg tlis litii,, anid wce arc jîlae l im<a

front aur ea.icrnrs nîmbers (if Ille I)roÇe%bitii, svcil 'if il ' v sitt'm
give lis lis opinîion of' wliere wc wüe wroîîg. T1here i'; un douiluit
but a bill1 draw iOlI ie Ille liîîss liL' sp<';sks of %vould [li ,agi e!x.
cellt'îît arranîgieent for lIasse wlio bîave hll sonuc teelintd ass
catin as wcIllas sainle exîp'riece', bt il %vosld lic Isry liard g~an
in %luo had saliel>' ajeraicd sicaiis plants for vears %viliiot
lcîîwitîg exactly' wliat the -afc re *tr or Illte teilsile %treiti of

Ille inlaicrial gens. If suchi a clauîise %va% ilas%ecl tîlînt wois

1 iots%isicl- of our factoties do foir ail esigiiv'r? > Siimpî)4 but
Ilown unttil suvi a inanm coiild tbe foiui. 1 aiui a frlic thli if 'ssci, .
Iaw was askct for it wasild mit re'el' iuîati' vote% ii dIle Iloui~,v
of t Cotmmtuns. A l;s a e isefît lluî,.i bc d.aîiied it Sieil at 5555
as îlot Io grcatly itîtert'cre will lircseit comeusrcial airat lie'. lsîîs

isecesry' chtanges lie brouîglit oin gradsîall. I tere ti Itle ý%CN%'
iî bas be'ci aur cxlterilcc tdigit il is ver>' îîîtsli esto ia:siîiid a
l:sw i lati il i% ta gel il asn th lim i: ue book s.

W~liat wc reqstire is Ilai I lie gos'criiei %lioild secS and guidser.
sîsuîd Ilte tccessity aof li.%itig sicatin boilers tiillr ilie cari' îf ar.
crcdited iiieî. One wc gel Itis ilîsorasuglil' establislîed, a l%
slîasîld bc enacted iliat wvill briîug Ille desiî'cd cuit willos liard.

shl) Io Illte owîiers of steluit plainîs. 1 iî'ttk if itie mlle i, s'. ps
iliti Ille saute positioni as ( lie %sicauiîbo.at mlenl WerL'8 :thile î~i
ai Ile Steaniboat Act iii i868, we iasîld ilicit have ever>' Iltait glow
aoicraiitg a plant seesirea certificate ta ritsn Ille plant ai wçtict Is
is ernilov'ei, and if lie shousld wattt ta aperstc :î larger jîlaîsi lie
wossld liavi' le lxis ai exainain betore lie coiild <lo o. Tis
wosiid btave the efl'ect iii a rcw years of graisiig the btanitsn aof
kilowicdge reqsuired la operale agur steamît pilants. l'iei western
eîugiilcers are alive tatiis, and will ill very ittuslt pleased ta hale
tise fiîlest assistantce possible ta gel a lats isscl ands 55e will

mever coniplain if il i% as strisîgent as IlAcaditaît Eiuiatier - mts
il asîglît Ia bc.

Vaîsresptct ftîily,

Thue cor-poratiaon of i ii aito L.achinte are imsallîig li flmir
lxoc lisàe elle of tise Royal Etecîrie Co.s z.ooo iit aller'

isalors.

Mr., Geo. liastintaît, oh' l'et erborosîg l, iii reîiewtiîg lsis sb.ni
lieu te the t'.vt'CritcAL ~'RW-s, write', 1' t inul i ver% tbei% ands
sliasîld nt cas-e ta lic withîoii il."

Mr. J. W.~ Coa ne-at, of Ille Gleîtioro Relier MilIl., Glcîîlsssso.
Mais., s''s <te or Nov'. -tid, wroîe te Dodge t'sstev Co.. a

Torontoa, ass follows : N'ou shîasld sec' osr grope drive ; l i, jst
thie slickcst lling I ever saw ii Illte wa' oh' a driv~e. If Yeuî fliav
ait>' pro,.Iective cuim~tc- for a drive, jst reh'er îlîeni I llet' tril
'sou ?
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THE TREE ROTARY ENGINE.
SBaird & Trcc, or WVuod.stock, Ont., have re-

celltly t'ien graîitcd a patent for, auJ are niow niauiufac-
ttring.. anew and imipravcd rotary cniginie enibody-ing

uaypints (if merit. 'l'le iî:uitiacturcrs claini tit it
j., espedially adapted for service iii contietion with cc.
trie Iiglitinig Plants, and whierc econîily of space ks a
Coluiqiderat mon, as it cmii>' occupies fronît once-tcmîtiî to une-
quarier ilîiat oif the ordillary elngine. I t is :îlso iuch
dîcae.per ici huild. lIn the -acctiiîpauiiyisîg cut% the two
eleI'atin of the etiginie are NIhuwn.

.somîîc of UIc miust important features or the Trc
rotar% etigine are -Thîe double casings (the inner amies
revu'imiig %witl the wings inside and bcing fastetied to
gliJ a part of tie ring piston), whlîi casinigs altmost en-
tircl)y do awv with the frictioni tlîat bas beemi une great
autse (if f2ilutre iii nany rotary etigincs hieretofore ; a
he.arimig 011 hoth ends of the ring piston, ouîe fastenied ta
the inl slîaft, the otiier revolving on a statiouîary

%lîafl lian offset imîside the ring piston casing, niakc-
ilîg Ille rinîg piston shart ; the autoinatic iudjustable
iletal packing aroumîd the wings suid wing swivels, the
double ring packing between casinigs and main cliather
comiig riglit to the corner af the cylin<ler, and the auto-
rmuk ijutal packiuîg betwvecin the ring piston propcr
,,id the top part of tic steani clianîber, making the
%vlile cmîginc absoluteiy steani tight, and tlius uver-
eoiing atiothier of the difficulties iii former rotary
cugimies, viz,., stcamîî tightmîess. The exhaust at the
lairge part of the cylinder gives a forward pressure aud
a suipplctilicitil exîutat the top, both of wiîich are
newv. 'l'lic t1îrcc intakcs (if steani for lte wings, made

10

witli ne upand clwn moino h avuiie

expansion toam- rae ere hnteodnr

engine~~~~~ col j..yd, nacln fth is ato

the cylitide heing smal. Ti iilzto f xaso

is~~ ~ ~ .'.- o cterrs tep e aeonartr

engine that fias been s~cc, sü.Aohe motn

feittir is th ,esn dvc ncnecinw h

ordnay lsi moio, <iikin a efc evre n

dynmoan tmpeb avdon moition of thley vav e tiize

which means cconomny of steam. The friction is su
Iight that the durability of the engitie is certaini to bc
grecat.

*rite lirst part of the cylinder being smlall wlîcre higli
pressure live steani is used, aînd the balance of thc
cylinder increasing in sizc as the steani expands nd<
gels weakcr, and the leverage incrcasing at the sanie
lime, the average pressure on the ring pistonl ks always
the sanie ; and the second winig takiuîg tie live steani
againli efore the prcecdinig one cxlîatists, milices the
ptesstire contiîiion-4, anid, of course, the absence of ait

TitE TaEmF Ro-TAmtv ~ms.
reciprocal motion gives the engisie a pentcctly steady
speed.

'l'lc nantilacturers have already lîftcd s8 hi. p. with
an ordinary 12 h. p. boiler runuing anly 6oo revoluitamss
per ninutte. The engine conîplete, pulley, balance %wheel,
auJ bed plate, anly occupies two ect square and 8,ý4
inches in diameter inside, 4 inches wide, and oinly isitug
i Y2 inclies on the average of the outside of thîe 8!4 inch
cylinder. They have used an engine zif this size from
the ist of May to the present tinie, and are no%% mnt-
ning ane ten ton lathe, two smaller lathes, one shaper,
two large press drills, emery wheel, etc., in their work
shop by this engine. They are building a1 75 Il- P-
engine, whicb they expect ta complete in a few wecks.
A test of this engine will be made at the School ai
i'ractical Science, Toronto, or at NMcGill University,
Montreal, and the results publisbed.

Persons dcsirîng further particulars oi this eniginie
should communicate with the manufacturers, Messrs.
B3aird & Trce, 39 Finkle street, WVoodstock, Ont. Their
factory is always open to inspection, and visitars are
assured of a cordial reception.

Application will lx. made for the incorpoiraîioîîi othe Si. L.aw-
rece Founidry Comnpany, to dcvelop water powers and fsri,,rih
clectric lighit and< power ini the province of QuL.bec.

A trial tnp i ileilmann»-s ectrie locomottive vas miade o,1 No.
ventitter a 3t1,, the routc bt.-ng frorn P'aris ta Naîntes. l'le trainî
lî,led hy the lo-omnotive weiglied about -cio lotis. ThcspIxecf iid
tnt exerd sixtecti utiles tu tiaur. The îîrinciffle of cite locounotie
i-4,uîpe ani ondiaîary sheaiun eaîgiite workhîg a d)yuiiiîo, thie clec.
tnicmty beiuig coîidtîicted bo gitioos tipoi the axhis of ciglit pairs af
whccels. Tise locomotive rcctttilce the huil1 of a toi pedco boati.
It is iS nctres long and wL'mglit i 2j louis. It as regiir<lc as it
great iinproeincnt on IIiiliiaunls first ciigine, and hlle directors
ai tîte railway arc saud to have decided ta adopt it.

fWeiliber. IN)7
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rtVItLISUlll ON Titr TI<NTI OF~ EVY.RY YONTaI lIV

CHAS. H. MORTIMR.ý
OFq.ICP: Co.%'Eîuîn,'ATIo.ç 1.1pli Bt)ll.I)ING,

Carne Vottte essai Rtcicmoncd Strectt-

elepione 26.

NF YORKc I.ui'x M RNCtltl.1SMNRtL

lIeI Telcldmne 2ffl

Adîoniîont taie, .et, actd> on ap)lication. Ocde:.. (o, adî-ecliu.ng ý,i.od
rffeaise cake. al publication tait laser titan the 211th day ofsh lItrnsisti iminediatel>

.ithouc oî t.. aise adiertase:. buit sa in-ut.e swoper o,,îîsatie .it1li dit an,cn.etiun.
4 theadtejt iw. sequcut. fur change .hould stric t cIlle 'tab ceatir^%i, 26ith day
orit1e aioais.

is VBseu iPTJiONN.
lte EtTet Tat At Ntsss oi bc niled go uut.ccilrr ini tc I>Otitstnn. or te

Un.ted stacest, c.at <tc. foc %§.Co î.r aants . 5P cest (fo six moclthu. 'lic Swifteor
.ttbc.ctî.cîon hauld be recttd ly ecretwy, teViýcted Icticr. or lxbtal arier

lny.Lir ta C Il. Nlorttnici. Ilocaw. doiti nos d equss.or Intj1l inI,%tles 5~
cS1it . added (or cout a( dt..ount Nlon.1 snt icn uctreztuce..d ler. -di le as
4JidM* ci.

t
. SoIt.cripcl..o.à ("M'n fossuras c.ntnîir ettgard ici the <.Oneual 

3/
o.cal

Uini Si "cIfie assitt. Ib.tlf is -aale icn ad'-mzc. Tht e, n *l le
dtcwtètinod mi e%;uratcoo cil crcnt ccit fair if -o ýsuisslad byt u.t. houa

-l'oc as. cti, uode..anding ca..$tIl l'e conîtnqued util ilàssruvcion. I t is
cratctti ie tauiland .11 aimi e miti.

soIýcViIiet sabir hase Ille uiaiinr aàdds chancet a, aifters as, dercd. WViseu
orttuchdance. £wca~ l., 1hàd. as oesl a, %Ise lico adâtos.

T"McI'ccIdi%,cs %olitb nott6ioc of IIc failuice of .olacribci, tui vct,. .îir îiî'ec
gumi.cly ani sr-culai>.

C'ottrIwr-td«e il icistird ulus ail sict lcitiiely coming wihin&h toits oe

Tb* Canla.t Mleticai News- b as lse. appoinled Ste o nctal papet
of Il Canaas Eiectcal M*ociatim.
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sortelary.
l)RFSI)FN IlIANCII %O. 8-.eticnTcrdynst.c.ce
Stiser. Sectctlcin.

Itc.îdctct J li.. %'ice.3/es.idcnc; W. J. ioos Sertary. lid:. (ora
K IN(ST*O\N tiRA\Cll NO. to.-lmtsc Mt21, ai l liThursut

I-cic,.er 1 hall. King~ ivres. ai 8 il. rit jîet F. Sirsatit' iis prash t.j
A&x.scltic >.ecctary. J. 1-. 0cr.

WNI'CIIRANCII NO. ti. - ,i
t
titi G. MI. liairt . X«,",à

j ciclicttand. 'icîatccal etciy.A. I. jotîca%.
KINCARI>INE IiRANCII NO si-lesuc Tur.â)!a>' 8.d.r.it, au

RibiiKwàct blo.ck. 1tcridecit. Danticel Ilentîcit . Vice l'coidciî Josph I.czlhw
Swecaiy. l'crty C. %V lLer. Vatcrutck.
l

t
E'TkIlOROU.Gl IIRANCIl NO. miteî cdîi issi edtt.dct..a

cdi ituands W. tL. Ouclcwaite. l',tsdcic: -. %V Forsier. Vice-l'trsidrti. A Fý7
Caluon, Secrctàry.

ItROCKVII.i.E IIRANCII NO. NI-Mecer aod 1sn.V cda), i
ini Richards lîlutil. Kingt St. 'tlett. Joici :rcIdY kc t è.da.

CAiRLETON PUE.AI ISRANCII NO. :.ec:.e.ry Sacciday "itout
1.8ruidcnt. Jt». M~cEay: Sccecaty. J. 1). îtlrcj.

ONT/tRIOI ASSOCIATION 0F S'FATIONARY
E-'NGINEERS.

lieîdecal, A. Ahi Is. lirattîford. Ot
t'c4citi.F. G. Mit CiIEL I.Antmdo.Ont.

Recstcar. A. -E.» IIK\S 88 Caroust St. To.o.tqi
1'cracr. R. hIACRIE. ;! Naier s., flactittes.
f'dîcuor. J. A. hheAN DR1 EWs.t' . orants).
TORONTO -A. P. EtlsA, F. PiLts /Jhlilp. k. l>Ottaidmi. J. ISaisi.
IIAMIi.TON -R. Ticiel. Eit.

tRAN'TF V/1- A. Atîrs. oce 3/aic,it & Son.

K INGSTON- lx-%slin. (Ctief Fnzisacer îeni:tenciar.>. J, Campbell.
L.ONDON-F. Mluccll.

NIAGAA FAIS-W. hititît.
Iif.athin recardng .uatiuination3 itili bc fcirnisbel un ascld"ats.t ., aile

mont.er of aite lloacJ.

TuE work of compounding ilie loco.
PueI Ecouomy Villa motives in use on the Canadian I'acific

Lscossmotives.
Railway lines was begun a fêe rnonîhs

:îgo at thie cornpany's workshops in Mlontreal, and is
being proceeded with as rapidly as possible. The coin-
potinding of these locomotives is said to have reduced
the expense per running mile from six to threc cents.

TaiE wattage of lamps is a iinatter in
watUte art lampe. which a saving might be efl'cîed by

central stations. Lamps can bc ob-
taiîîcd Of 60, 54 Or 5o watt" each. In an average 1,0oo
light plant probahly an average of G,ooo lanip hoîîrs per
night are supplicd. The différence between tising So
watt lamps and 54 Watt lamPs is 24,000 watt hours
nightly, wbich is alrnost So homse power hours. Put-
ting thi:z at its coal equivalent shows that S0 watt lamps
will save about 2: tons yearly over 54 watt larnPs, and
at S$, this means $69 yearly. In order to use So watt
lamps it is absolutcly necessary to have a very close

voltage regialation, and this can be effected by a liberal
lisse of copper and careful attention. Five 'per cent.
interest On $1,400 is $70. and this liberal uise of copptr
will flot cost $ 40.so titat a net savig w,%ill resuit.
not to speak of the incrcased lamp capacity of the
machine.

SohîR peculiarly intcresting questions,
1'IC P*w« Q@umti having a bearing on electrical maiters,

it Tilaitatai.
have rccently corne belore the City

Counicil of Toronto for consideration, and it scenis
rather a caisse for regret that xhey have not rcccivc'd a
more carclul and thorough discussion. The mosi
advantageous, that of lighting and furnishing elevalor
power for the new city and county buildings, has for
long been a cause for flot only discussion, but et'en
dis.,nsion, amiong the many advocates of différent
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methods; As towhiether thiepower shah lbepurchased from
the Toronto E lectric Liglit Co., or generated b>' a plant
placeci in the buildings thenmselves, or b>' a plant placcd
in the wvaterworks putllpiflg hanse, is a question whicli
cannot be solved b>' the application of purely gcncral;
principles wvithout regard to the particular conditions.
The Toronto Electric Liglit Company is, of course,
desirous of obtaining the contract, and offéed the very
reasonabfle price Of 3 cents per le. w. h. It seenis doubt-
fui wlietlier the current cati be genierated in the build-
ings th:emselves for such a figure.

WVxrîî this; nuniber of the ELECTICAL
Elet:fAt NtEws the seventh volume of the new

series is completed. Taking a retro-
spective glance over the past twvelve mnnths, we must
conclude thiat in sonie respects the year has been one of
pheno:nCnal advancement. Perhaps the gre:itest work
bas beci: accomplished in the utilization of wvater powers
for thegeneration of electricity, in which direction Canada
israpidly coming to the front. The Chambly transmis-
sion plant, a description of which appears iii this num-
ber, possesses engineering features quite on a par with
those of the Lachine Rapids installation, while it is not
lacking in unique features alsa. Thie magnitude and
neccssary eficiency of these undertakings have naturally
calledl into requisition the employment of the very best
machinery, and aur Canadian nianufacturers of electri-
cal apparatus have demonstrated beyond a doubt their
abilitv to mneet the requirernents in this respect. 0f the
prospect for the elecirical business we are most sanguine.
II would appear that we are on the eve of an electrical
era, when electricity ivill be employed for purposes for
which it wvas neyer thought af a few years ago. It
promises to be utilized for the supply of power, in nhining
operations, for cooking and heating purposes, a:îd in
many fields that will increase its usefulness. WVith iim-
proved commercial conditions such as are likely to be
experienced in the near future, the outlook for the
electrical industry is quite hopeful.

lx discussing the question of tbe en-
A4vaUge 0flargement of Si. Lawrence market in

*r'oronto. AId. Lanmb referred to the
benclts to be derivcd by the city and vicinity from the
construction of radial railways, and pointedl out tbat
steps should be taken Io induce the building cf such
moails. We prestine tbat Aid Laib bad in mind
railways operated by clectricixy, whicb bas preven Io
be the most economical and satisfactory systcm for short
distance lUnes. In this respect, considering lier com-
mercial importance, Toronto does flot compare favor-
ablv with other chties ini the province. Hamilton is
surrotindcd by suburban roads, cach of which is bc-
lievecl ta bc a paying investrncnt and to have assistcd
in building up the city. A systrni of radial railways
would undoubtedly provc of equ::l, if not greater, benlefit
tc, Toronto, and cvery encouragement should bc given
Io legitiniate cntcrprises cf titis character. The fatihure
of :l:c Grand Trunk Railway Company Io stsccessftili
opern:c tlie belt Une road constriacted around Toronto a
few years ago bas probahly îcnided ta discour.tgu in-
"estinent in radial railwvays. This, l:owev er, bhiollid
flot bc the case, as the failure of ibis road, whicli %as
operated by stentm, was aitributablc to caiues u~lnsc do
floi apply Ia electric railways. WVc are plca-cd ta lcakrz

thai- company is nows seeking auihority to, purchase

existing roads, and to build new ones in the Counity of
Y'ork, and that the charter includes the taking over of
the G. T. R. beit, hine above referred to.

Wa have already had occasion to refer
Candte Power of te the candle power of arc lamps, and

Arc Lmpe. the very indefinite way of specifying it.
It seenis to have become fixed in the minds of a large
nunîber of persons that a 9.6 ampere arc lamp wvill
giVe 2000 candle power. and that a 6.8 ampere will give
1200 c. p. WVhen, therefote, such lanîps are put in a
circuit, and seent to give a light deemed not up ta their
standards, disappointment and dissatisfaction result.
The manufacturîng conîpanies aire blamed for tryîng to
selI under %vorthhess guarantees, and the customer con-
siders himself badly treated. Now, it is stot the busi-
ness of this journal to take the part of mianufacturers
against the public, but we deemn it in the true interests
of the electrical industry to point out to our operating
readers that the ab#.ve dissatisfaction is most emphati-
calhy largely their own fault. A man wbo does not
take the trouble Ia study the details of a business out of
which he niakes bis living almost deserves to be de-
ceived, more cspecially -Mien the wbole literature of the
subject is at bis disposaI, is extremely interesting, and
%vritten in a state ta, suit flot only thc technical, but aise
the popular reader. WVben purchasing an arc dynamo
the purchaser usually asks for a 2ooo or a i2oo c. p.
outfit, and without giving the niatter a nioment's
thought, concludes that a Ilnominal ' 2000 c. p. larnp
will give actually 2000 c. p. Il he %vere ta devote to
the subject as much thought as be gives to the purchase
cf a liand lamp for bis kitchen.-to use oih-it would
probably occur te bîm that just as the amount of light
given ta bis coal cil lamp depends on tbe quality of the
cil, tbe size of the wick, and wbether the wick is turncd
up or down, se the ligbt given by an arc lamp depends
net merely on the current, but aIso on the quality cf
carbons, their size, and the distance between tbeir
points. As a malter o! tact, any ane cani prove for him-
self tbat one cani get more ligbt from a S ampere lamp
tbap fram a ta ampere one, by simply varying the size,
quality and distance of thc carbons. An arc lamp is
nothing more or less than a nicbanisni for keeping two
carbon rods always a little distance aparb, and the lamp
itself bas no mare t0 do witb the light tban bas the bulb
of the band lamp that holds the cil, or tbe screw that
raises the wick. So that il a puirchaser desires ta buy
arc lamps properly, he should not ask for ane of a
particular candle power, but for ane adaptcd for tbe
use of a certain current ta maintain tbe carbon rods a
certain distance apart, and witb a certain drop of poten-
tial acros% its terminaIs. The candie power i% then eni-
tirely bis owvn affair, and if lie wishes ta, be vcry scverc
in bis requirenients lie will thien nced ta spccify tbat
%viîb such a hailp as' above, and using carbons af sucb
and :Fucb a particular make, the candle power observed
-at such and stich a distance from the cratcr, and at a
s-pccified angle front thie l:orirontal plane passing tbrotigh
the crater, muts% bc whbat lie considers lie wants. WVith
a spccification sucb as ibis he is cquippcd and is it a
position te talk ta niantifacturers, but ta consider hiin-
self badly îrcaicd and dcccivcd because a lanîp bouglit
as a sutpposed z000 c. p. docs flot give it witb any kind
and size of carben, and at any distance fram the grotand,
is, just about :i% business-like as te buy a beating steve
without sayiigtçhetbcr it is ta burn wood or coal. As
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a mattcr of factil b as been over and over agait, provecd
tbat a noinsal 2000 caudie POWCÈ 1«11111 docS flot giVe
more thail 8oo c. p. in the niost isitense direction u~itli
ordinary carbons, tic. If Ille cicirical operating
indtislry wvould take a lîold of ils ititerests a littie bctter
and wouild dictat its requirciînenis il wauild be bcttcr
for both orerators aîtd îaîfcue

SAMPLES 0F SCALE AND FEED WATER
WANTED.

Mr. W. 'I'l tlî%ops has jn course of preparation for
titis journal a :icrie% of articles on Il Corrosive aîîd
Scale Fonling Agents it Boiler F:ccd ~Vtr.Tu
make these articles of special valuie to otur readers, Mr.
Thonîpson wishces to receive front respolnsiblc steant
users ini ail parts of the D)ominionî satuples of scale and
feed water. Il i M r. TIhompsori's intention to malike
complete an:îlysis 01 the varions samiples, uising thcmi as
practicai illustrations of the formation of scale througli
variouis sources. ThcIise sainplcs shouild lie addressed
to NMr. Thompson at Montrcai West, Que.

ELECTRICAL TRANSMISSION 0F POWER
THE SUI3JECT 0F ARBITRATION.

Pou-T Arîhuir lias bcîî the -.cette of a iiiost iîîter.!Stinlg

arbitration case, wiîiciî teriniatcd on1 the 24ît Of
Novenîber, atter lastitig two wceks. 'l'le case iii dis-
puste was as to wlheîher one of flic contestants -shotild
bc pernlittcd to divcrt file water., of tue Kamitinistiquiia
river, i the hend of a rapid on land owîîed by hinm, and
carry il by mens ai a canal across flot oniy his owsî
land, but aiso across tha'. ownied >' tise miser part%,
discharging the water i the foot af a fait i 20 fecet high
which is situait on the land ownicd liy tlle second parts.
lThe question leit for tue arbitration to decide was as to
wliether there was, at ail -seatons of tise year. a suffi-
cient qtuantitv of water iii the river to alow of the proper
suippiying of aIl the powver ilhat couild atl present, fil( iii
the sitar future, be conNuiincd in l'ort Arthur and Fort
William, using the 3o foot Il hcad -thiat cxisted on tîte
first coritesîats property, or %%Ihetlcr the tiattîrai flow
of the river wvas lable to go -.o low that thc above
aniotint af potver couild not be genceraicd exccpt hI%
titilizinig the idiole hecad beîweeti lise top of lise rapids
and the foot ai tlle f,%11 -aniotinting ta about s So feet.

lis order ta properly appreciate ste bearing of the
nîa-% of teclinical evisdenice given on botli si-des, and
which ivili bc af bot% interesi :and valuse to, our readcrs
as ilhraw:ng ligie on flic suabject af the elecîrical trant-
mission of w:îtcr power, il wili bc niecessary Io e.xpaii
tulai ai a point distanit sortie tiventv miles frott lte to ws
of Fort Williani andi Port Ariîhur, sîtuate at Ille head of
Lake Susperior, lise Kaministiqui:î river fornis tîe 1-carte
rapids. faliing -.bout 6o feet in onc mile, and then
precipitaies ilseli over the Kakabeka Fails iibi a gorge
i2o fecet below thecir crest. lin Fort William are four
huge C. Il. R. elevaitors, besides repair shops and oiher
potver cojisumning industries, and P>ort Arthur lias onc
large cleaning clevator. Ini order tu lise the power of
the Kakabeka Fails it ilh have ta bc electîrically trans-
:niiticd over- flic inxiervcintg zo miles, and bil i thuss be
evidenit that hydratulic and electrical engineering of a
vcry high class Nvill have I0 bc emlploved.

l'tic* fuitîers tai bc dccided by citer observation or
argument werc: The acitial quantitv of vases- in tise
river i tlle tinte of Ille arbitration, alla whether th1:1
qii.nnitv was likcly I0 o b tIle minimumin or flot ; ilie
atilount of power tat tuai quntity of water wvould
enable Io be acîialy laid doivn in consunier-' preniises
in the towzî% zo miie% awav anut the actuial and pros.-
pective mnarket for powver in flic touîns and c]NeIdîcrc.
The cnginccrs enga,,gedl in prcparniion of report.% and in
giving expert îeshinîoîîy wvere -For NIr. jenison, %who
was endeavorisîg in get tlle riglit Io lise the îuhole lhcad
ai 1,S0 ecet, N1r. oVtî-rar i Toronto ; and for the
Kakabeka L.and aîtd IPoîcr Co . %%ho wverc strivinir Io
resîraini Mr. Jcnison front >o u1sing tlle -.010tolcad, Mr.
11. Wilde. chief crngincer oi the .- )uit Stc. Miarie Ptalp
Co.. who had charge of a portion ai tise Canadian
locks at the Soo; NIr Ii. %*on Seihoît. a distinguishici
United Siates lhviratîlic cnucinccr ; '.\r. Il. lRiekev, Mr.

R. I icsketi anîd INr. J. Armst rang, the last two t
Tronuîto.

A iiiost accurate gtsaging was itade ai Ille riverl
using current mieters, :înd tise probable iow %valtr %&s
caicuiatedl on lise basis of Illte whiole drainage :îrca ol the
ru er, takeni iii conneclion %vith tise rainîiail, precipita.
lion, etc., and tenliperatture reports Of the govCrtltnt.i
Saine (dcductioiîs wvere n)aide Of great iintercst and
value. Il :ppearcd that tlie K.iîtîanistiquaaiz river hias
varied betweeli loiv and high watcr front a Rflow ù<
flot more thai 5,000 cuibic feet per minute i0 about
]Fcblrtary, to about 56,ooo cubic fecet if) October, and a
vast aîîd totaiiy uteiastrabic quatity in floods. Lhj
îwhaî ivill proiîally bc of most igîterest lu auir electrical
reaiders is the calculations oaitlransmtission tosses, %vhich
shtoved how tutucit valtr wouid be rcquired at 30, atnd -a,
j 8o Ieet liend iii orcler to rcîtder available f ,000 horse
power at a coftinier's sitafîiftg 2o uttiles awayi. it first
caille oui thai litc foiiowing eflicienicies coidd be de.
pftided on for te apparatus nîeiîtioncd beloiv, ini verv
large nuits :sud of first-class construction aiîd design:

WiîreI,........................ Sa Ier etut.
Geî,au......... ... ...... ... 7 -

Spîp:,cI owis transforsnir....... .go» act
Large siIninf%...... . 97 -

Giî'iîg a total efliciticy (leziving;i unes oui of considera.
lioit) of iearlY 74 per cent., that is, Ihat of each to.
retical sou fi. p. it tlîe walcr, 74 I. P. could bie tised.
Thie transnmission line calculations were evcn more in.
lerestiîîg, iftvolvisig, as tlîey did, lthe calctil-ition af the
losses of powver dise to lite reactanice af the circuit. O)n
tlle baisisý of sono It. p. laid down it Fort WVilliam, 2o
iitiles away, with v:ariotis voltages and percentages or
rcistaice drap, il, %as sltovn tai witit i 5,00 volts-
1 o, resi%taiicc drop -- il requircd a loss of :!6 fi. p. ini
listes :îloîe 10 trailsittit 100 Il. p., flot coftsideriutg the
lasses in t lIe whiels, etc.

W~itii lisc ahove givefi cficiencics, and tisiîtg io%
i: ','îtd 20,* listc tosses for resistance, and calculating
thierefroini lite resuillant reaclance tosses, il ivas shown
that Io ly dowi souci I. p. zo niles away rcquircd the
foilotiitg actu:îl expeitditture af power which liait t be
furitislicil b' lthe ivater:
Tti lav don a.000 h.p. %qviii so* Io,, rtequiredl t,.iso ta.îî. in watcr.

The vaiuie of tusiilg a Itigli voltage is shown by cern-
parinig tise restilt of tising i o,ooo volts instead afi i,ooo,
as below :
V'smig 10.000 V*cIît- -

iTo I;îv dowil 1.09lo 11.1. wiaIo o,%% regquireil 3,.-411.11.

Coniparistg lte î5,ooo volt table ivith the ane given
tinder for zo,coo volts, shtows that in ail transmissions
there is ail ecaomiical voltage.
t..mng :0.000 u-olt-

*1o. Iav clown a ,ooo Ii.1 . %villa in Jos.. rcqturcd î,56o I1.1>.

Calcuialions as Io lite cost ai the circuits showed that
to la>' clown zooo Il. p. the cost woauld bc as foliows:

U..ilîg 10.00o, volt., %%Î11 stl". woa:cil cosî S:3.(,o.

t*Nitit a.;oo0 volts.. wtu sol,, weould coNt i î.SSo.

t'.Ilig --0,000 vot% %vili ,o oat c- 59

If powcr wcere vcry valisable, Il lat is, if lite strearn
wcre flot very powerîal, or if ptower couild bc sold at a
vcry Itigi figure, theiî il %vould be bestIcio save as rmuch
as possible b> isîfîg îo,ooo volts and top: drop. or
-:o,ooo volts ai Io*/. Buit on the otîter hand, if power
%%ere pletititiu antd couid flot bc :cold ai a very high prite,
titen il wauld probably bc best to save the cost or trans-
issionî by usisîg Utc Ihigltest voltage passible. It is
tcdless to suggesi thait every case should be wveightd
an ils own mnirts. lis titis arb)itration il is isdersad
tîtat lte restult is thant Mr. jenison lias praved bis point,
and as lie propocs ta tindcriake the work very soion, a
niost interesling construction may bce xpected, invou'-
ing the transmission of ncarly î,ooo h. p. over lte long
distance of zo sîues.

Deceiliber, 1%
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eangjm 14, o, Depaltimulm-it aloiti thaic th:m. e stl ofentsi mmu

t1.Ktltt2,Tll ANSSt.t. It.tLIWt* ti' TORNTO NOi. 1.-

ovii taillue iitiireiJ î>- -to'.:ssiibleuict t ie 4sitrl'ît
llou.se. orît.itl:tksm ig -,Nt - 4til. ini R*.tt'itsa,

the t-lt tatitlit aI Toronito No. t la parl tiiîte ini Ill- elet t-mît
auînual thMnîter of tie 'l'oatm. lie pirotecclilig oi Ilme et -l
umug wt-rc ~Irt-itl ut-er iii :îm aille littd iseret mîu:mmti I)yMir. G.
c. mloarig. lir-stitit t ilie zî.O iatn-it luiî mîcar limiisc i.as'i.

A. %%' icktist lime foitîdier uft<ie soeiety . J-lltillilp. execti-
tirte presidemit ;A. E. 1Euikiiî. Iegisti;îr OmitatrmoAs-itti
jouît Vox. past presidemit ;T. 1Evet'rieltl, v.itc-lirc'.id tkt.C
Imdtigrewv, Roabert M:teice. Ge-orge Nl:tckie. latd J. li iittr. ut

hlaiuiiltii lssoiationi. Itesides.a large tlliekr ofotlz it igiiers.
lucre st'Ce p)rcsemt tire foiiowiuulg liersonmî Mayor sîtaw . l'ro.

Galbrauith. pmrinlciplîa Scltuaif Vhr:etirl Sciece :George Aiude.r-
%on, i1tmiger i4Oy:t'IlO COIIIîîauiy ;jtlîîiî C. NICUtaClllat :umîî F.
il. l.-oiautd, of dle Toronmto Moitor Company.ti James. %Ie iiaI-
lin. travecher Satinuic Roger, & Co. .joimnt J. 'Maimi, lmsoisont Iroit
IVcurks Ca. ; jeali t ticll, ity' traveiler i 4op3ai 0 Ca. . Jast-ii
WUright. I;tmititt & lirglui Co. J:mu i.- flitec. %%&î-.*jmrcij

CO. . J.111ies Sinîclair. Eurk: Miueral WaaI Ca. I.l' Suittoit.
nxuaittirer Smtoî, oiiîiuî. Gea. Wt. Grat. ut Gi-o. %V

C.maiit & Co., oil iîîveii:uits . l'oWm.-r%. Va.cmîmmît Oul C..

Aie%. 1 iorwood. '.ecrclarv Torantoa Teclitticai Seiouil ; W. cG.
BLatckgî'at'C traveiker INils & Ca.. ail îmrl:it;0. Il. St.
Johln. represeiitihtg 'Marnet EuigiicerN, ,Associ.tiosi C. B3. ]Ed.Ie.

laiomttcai J. Liîtcr, iii:tiî:gr l'tire Galti (" ai. Sîiorthv
aftecill îîmclock rie guicats gatitercd truiid rime table.. aid fat
an lionît tlle miii îgt, s tlii attenitioni ot al. -alJ sao <-videlitte
was haiing titat it w:u' fîiily atl, 1reci:tte(d. Duiiing iis limoir Nr.
A. F. Ha:rding ftirziisliedl chi-e seecitin oi sie piato.

The 1residemit welcamîîcd time gtmesis lui slie t-leveitli ansiîtt:J
ditir. lie rei-rred to thme firitai t <lit- :t-a %rt o ni c t

twehvt yecîm'.Icgo, wiiti ileveit eitginct-i filet iii itt NIr. %Vics'it,
hotusc ansd îtok dlie fista:ctive steps. Sutice tiant sieste grirat
progres. liai hieci tîade. iat ii etastic:tboiî tiow extattld (rails
Nintrei ta IoNNiiîiipeg. lic Itop-ciltîtt bs-fort- lonîg il tould be

spread avcr lice wlîole ait Catitica. lile î%keil ciii Io joinît smî ihg-
ing Gati Saive rte Mienm7 lîî foiiawe-mi te to:ist of
ICanada. aur iloiî.** couipki wti rite liaite of 'Mlr. Atidersaoi,
wiio iiad receitly reîuisct fronit Japati. 'Mr. Crait scang 'lie

Mi,îi Lca IrM. Anidersont salît lic w:îs %srry tlicy blaitîtti
tiocm-J tii-il lie tvas .8 am 1 ail ît. as.thu ilîcî lict re-îîul lit of

bt.-iig a lîrcîl> alipîiicry lardc greasy lot. 1i4efêeriig ta Ilis' vis il%

Jaiat, lic stad lme w.as recciveii likc au kinig, bctig tctîlcrel hiaut-
qulcs. and i aliertt'a.e eîitei'taiied. At Japa.tie.e hgani<uiels rte bill

tfr utiicltileti cicutslttt'. banrilos,. rate fîilt atid tiaase le
titaugiî our prsettfor trace itî rie casi wermi very ti-ntiro.ftg.
ing. We lmzîd a cauuîtry ta bc jîrouil of, witit htîtiitlless rC'.amrc..

lie st.a% laid titat iti-ne seas ttta lîiuidre-t andi fity iilioti liiuii.

sterlinsg ini Erugiand ready Io conîe la Caticîa for ititestîitit.
Ouri <rde ii tite cact, lie biii-svcd, woîthti at-tonuis'i Itll-eit

wutitin ii' ncat tels vea.i,. Ouîr niîuntfictring indtus'tries catnt-
piru-i favorabi.. witii tua-ce of olhîcr coisttis', and lisîe gavirnt-l

tntuI ta' dicîg its dtîty ta ac'i'.nanifccturers . lsi lsu'iite'.
meutn. if <lic.. wislhei to scc-ceti. siotticd take oif <lueur coatl'.t au
wotlk. Thlît wa'. thc oute tva> ta gi-t iracid. 1Y r-qui--ut 'Mr.
Ç.eo W. Grmat sang "**The L.andî of Ille 4Ntji-.* :utmd ..s-:i ft>smiiot.
by :a confie samîg b>- Mr. ii:trry Btrown. Ma>or Shî.t:tirrive(l jui'.t
in rnme ta rispond ta ilîc toNat ot ' Toromîto, our liie.îte lie
wttA' p)rCtui Of Iltc I;rCge-' luu'auîta blîc 811tade, andc iopeI>ti 1o lutVe
<lue lionar af iscmiusg tuie sia cit>- iuuilduigs siexi y car. I4efcrring
Co lime Ctvs (.&attire, lue '.uîii limai wliile Toronuto tvuîuil fstre
bc becIictcd a gricater îîcc'.utv tvai. lu suîah<s Tarolîto att aitrac -
lav'c itty. a stalernitil ta tt'il ccepitonun% tt s akemi by ofctiu

uhie spleakers foiiowtilg. «Mi. Jamtes 1.ax lurre milce lime î,.imal li
b.. i conui sang, fallutvr d in, a watt% '.oya.at -i-n

t. tîtipiti wali leii ta'uof Tuec Muîmfcu <lrellet e t umamîte
of NMCs'rs. J. Illt u te 1"i.uîC. . Il. I.air I.a tlle
Torouttss Mtiato Co.. anîd Jante. c La.lii otS.ttiîutci Rogers &K
%Co. ,Aftcr a song by MNI. itstcr. Mr. %laits va'. t'lti %llaipt.
S;teakcuug of <lie esigus- atali huiler <taule, lic 'taiediltîat lit. finît,

cI-ere excniîctngz a gnicetîcr cicrnandu ct-en> das. Ttia. i ragie wa-
mmnitiitg was' sblown î) lig e îuçrtc-ec cnqmmnes front aht pant' of

lis« coutsr for boliersaîîd ictani is'b'r. As Io :Ir. Atucr'.osit%
Maliîtteka <bat wc cuîlai capture casicrn Iraîhe, lic dii tat tiik wc

< otali cotiipe %%; ils thle ChIîiese auJeiti .i , tili were liat

i0M. wage-i, iliîle. bv elipiayiiig clicaper labial * tir wvlivIue lie
was flot in lavtor. NWc couc1 îlot iiat:tifiaet tire Ihouer'ý auJd catit-
pile w t.i itlie-.e tottil rtt-. ~latlt %at w.ittîtlle .a- i lie tieet l-
itent tif outr owsi r-e;omrt*s *-we walieîl '.tltitîg firtutes antd

roiliiig ittuli'. to v.ork tmlp ou r owio ore anmotItiek le. lie dliii flot
:tgrec %%;is thme M:t..ors rc :;~as to Illie ticessitv or (if beati.
fvutîg lie. citv. l hi%' Oiliiil hVas i:îiifttoi' thItt were

a:utc l, îmd '.olit-tlistg 'liotill lie dlotit. ico lirstig divein licre. M r.
M ain closeci hi% resitatk' witb h site oif hi%' litiiitîtt t' st ories,
.assisI Wa' lie;trt f aîîîlttccl M r. Leoiîl:îi il fîîllowed. lie
a grerd %villa Nr. %lait% thal io'pect'. were ieter [)citer foîr

itaiîiît irt lisait at '.it I4tefrrmtg ti Ille elecet ia
%vsic'a itla w%-lmeh lie w:i 11, itio i liliar. lie '.;iui itle develoîl.

iielit wvitlii sie last rive year'. liait hievi woiîderfîîl. A fiw ytcar'
ago% il w..a'. aîitost iip*iieto laiiii a futulre for th limies%.
butt il liaitl gr.îd tl;lly growii. tioitil il wa'. 11<w aiu imtplortanti factor
ini Ilie iiciuist ri:i field. %%lieîi Ini Muloniireal ri.~tiî 1> lie lac:îrtîeî
tt lishe D)otiminion Cotioi Mlii. Comitpamty lad salade a cositract foi-

I ,joo Itarse liîawer ini a siig le piet.. takitg tIlie ,îlaet. or tIti 'e
large etîgilie'. 'lIsis :îiloti t (if pwer w:' delite-ed it tîteir
swiîe:llbo;trtl, aiuJ clsti bitei fianti i lire :ts relqimred. 11%. t lit

miteanit-. ttîtifactîirer'. wcre eiabît to a.:ve poawer iv clislxtiiig
%%-fils sblafttttg. Tlorontto %Va'. îlot blIesbet witl great water power:
'.mm<li lis werc Ici lc roundic i smitte- .. mimlmîy of Moiiîre:l. vet si w:îc a
gooti poaîîtei i i nt Owilg Ici it'. enitral loamo ven if

wei liaiti to icI>' 0it st-ai power. lie ttaotiglit therc wa-c . gr-at
future foir sie City-. lile kcw of ii'tti--.wiiere %teamii pîowe.r

l'as. lîiing suppicd it seveiitecît, ciglîttiî anid tweiitv dollars lier

lsor.e pîower lier ye:îr. %villa cal il a lîîgler prtee lImait Iin Torontto.
1i1lîre tva' amie p>oint mIn f:vor ot tite Nittai etitgite-it t..as a
reliable pîrimei sua..r aud coîilî bal decided ui.i wîimle yoi
eamilt liait alwav* deplemic 01 tvatcr po)wcr. 'Mr. sc.tgiit'aisi
ltai %trace %villa onet amecetiîon lie liit bcen iî resit at every

bantquieît <lite Toromîto A'.soei:ttioi. 1le cotttpated site workitîg
itî-ît of to-day witlî tîzase of thlic arly clay'.. wlmemî tIi-y OISi&i harcly

Icke Out att existenmce. Now, tlîaili-.a t Ille imvelittor andt the
trklîî.tliey werc ia lonîger stîîject ti lise tvraiîiicai iîeck

and i-aIl of ticr iisater. Tiseair î>'.tmîî :î11011w- lw ainosi capti <a
Iliase whlo wcre t lieir c-iiioyer. le gave soute figures. of irat-
poirt% atiti txport'.. wiicil s1liwed uliat osnly dîirimîg thec lasi twa
ve:tr' bail ur VIO exoracteeded otir titîpot tt%. Thte tîde lind
rî'ccitly tiriied, anîd wte werc 11oui &il ite evc- of iiiercao;Iîig pros.

jk-rity.
Slongs li 'Mr. lîtistas tar4me d Mr'. W. G. Blauligrove

foîlowecd. lle latter sîmîg **titt ai Ilie Dcep, and for ait Cri-
cure l1 ockecl inste Cracile of rieIep~'Eîu:îit.

Iqttere't'. - as jmil 1c iic Metais or l'ro. G.41f.liraUhd Nt .h. A.
G. Ilaorwau. 'llie former %aidu liant ttelinieal editeaîjoit Iad
gratît:îi and lpe woticierfuîlly witltiniî te la'.t fifiv yctr-.., nd

t ie gneat gîîif betweei edtttaeu and ilîedieaed tîteit land Io a

large cati-fit p-sdaw:t... StiItI edumicait wa'c diawiîig men-
cdoer togeiier aud uiiifyiîîg tuient. and waiîid also ftave ami effiect
ita NO&'.tîg 1soliticti i>tOlticgni'. G.c~r.Crant auJd Fax liv're

scang a du-t wilm creatcd iticli latigliier. %one of Ilie verses of
wltklm werc as. folaows:-

I lc jol: tuyar
t 

%omi, nt-,' ilmai illt c-itisc yoitu titaY
Olm. tomtncstua pa. M

Illue cngtineers i .tmums au'.t proq<e to-day.

An'l A, a Ancr) julu a te.- l'Oy
'Nis. rffltbum oi t exil ya ,oe ilmeji eqî.uilisýe.

Situa- tîmeithc', luysrmr'afflt I>mh i n nmnle,.aw.i .uuei.<lt.
Autd upueat c .. 'ei ulà it tu it le .. 'ilth angtmltemtth.

T. jumite (lini%. mîtl,elounc a,is nma. eîs
Well bca uýrni. in abc ieu ,iawua >yeaî

Foi if ulmey Leeu aon. weil hc i fflr.neeis
1t e ai itmiilsims .Ihr;z ioay a soialt.
A j..lice ici ,cf~su n1,l ci

Faomlia twsde.it P. mckit a ý Il taim. toa.
Amnd mena o zaf %amisat;, utec ms milie . ift camu.say.

Tt.ey mntert a i.~ 4..ý.t. anti ha"e iffe 1. lia>.

MekI. Ila:wooci. mst rc,*poncliig. rcfcrrci to rime goodî work of stte

AI l .t- i ses.tou ti <r lic Otitagno i lotis.' a bill %%.a lia.'e r-
illtiiîg uawts oclettabluit situma . mns and<ir-..a' u

daumbi a%. ta %vliîat ciTest titi-; woîid biave imploni Our Itigi %m imuol.
l'arntirs tvoutld ismbaly gave itemi -ons.. a 't sciiiific ledui; ;tion.

lie %vas. ,croiîgly fil fat-st of slicontur imoumi- for iNnriictu. auJ e'.-

is-caiycigimîcr.
M.r. I. J. 1i'iii respotîcc-J( 10 -Ilic 1xstioe lc stid lise

a*sOLttîttOhi %Va-s granuuulg g"admiui>. aînd lie iite <uc> wumi
10011 ,.ecmre a eaîîmisr ic'ci'. bît, for wlmmîli IlICY w<-rc now

workciig. Itndiaii.tinatr.ii l i ce Ilme i laiîillo a-usa-
initiof tva' dinmg rite bcst %oric of ny liranci. 'Mr. Brion -n ug
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Il A liai Time iii Imle 01<1 'Towni Ta.mdigi." afler wlmbim Mr.
Wickets, lime fillie or Rime ordier, îî':is :i%i<ed Io re%tomtd ta mime

toasi ai lime TCA . . ie associaioni, Nlr. Wickrkcms sa*id,
wa rutitdetd ai mriliiles difereit fraism% amîy oîlmcr .soceY-im

was ioimided ai ltrimciplies of selfdmcaiom, and was esscmtmillY
and ilerctiva u:lais eimea iloua i ismittmm ait. Tmey comld v(dimeai c

Ilme empîlloyer as weli aý mime emigimeer or fmrctim. l'le emigiicers
feut mime' simommd liai a licemise law. Marime Cmtgimecrs wege coimi.
pîci1cd ta ipuss ami exa imniiailit, smut il was motre lîmmoitar :mmi il
smaiaiary eigimecrs, imavimmg charge iii soime cases ai piammîs inm

facmanies wimere severai liummdredi ilk.ii e ac imîloyed, shiki
gii'c lroof af timuir caimmllemcN. Tlmey gai a I)trmiiive iaw for
Ontlario Cour year a0, and in l1-it imaihue 750 ceriimcaîes liit
becii gramtied la emgiîmeerm. Afier getimiig titis Ie'niîtissive iaw,
lime Torontmo associatiion cittiticmed ta ngitame for a T'eiîic:tl
Seimool, and sucecdiei i securiig a graml of $Z.o0o fraîi Ilme
gaveniiemi. 'liai il was a stccess wa< slmowm hIl) Sime nimemmdammce
anîd te fact mima, time cost lier muit il% imie pulic scitoos wa. $36..;

p<tr yeaur. wi'e in Ilme Tecimil Scimool il iras outiy ,;6.6o. Tlime
Toronto as-.ocdaîbon imad coiiected 1$4.500 - oi titis ammommîl bc-

lweii $70 auJ SSo; liai beaui sett for assiante ta itteutnti%
S440 for cuiucaiomai work Sm$1 S for puiimie~ir;pos ; S<m
for liroiwnm>' att liibrany, and $.4oo la lime execvie. Tmey liai
a-s!iNled 200 mîtettîbtens mo set'cmre s~lmlotand enmiî,oyers wec
wiiiing îa pay iigiter wages for the services o aimteibens af Ile
amsociaion.

Tite toaust of "Sh.Ier Sadiet."s ioliowed a samng by Mn. Grantl.
Messrs. Mackir aitd i>etiigrew re.,ilondci. Tmey spoke ai Ile
rei.aliomîsbip mimat cxiýlcd betweeti lime ilatiimilton nîtul T1orontoa
associaionîs, antd ai lte good eduicaîjoutal work mimai Hlamilton
No. 2 was doitig. Tite>, himail -.oite îmiie jImpers, aud
althers were arnaligeil for. ÏNr. 'Mackic mlimem îroîiascd Imle toastof "Torotoa Na. im," ta uwhiichiiresident M4%oormig repicd brmefly,.
Tite next toast n'as limai ai '*Tite lr.,"wmic w:us.accnowv-
ledged b>' Mr. 1ihigatr. ai mie C."oauliamt Fugitcecramid ';%I. Yommtg,
ai Ilme 1ELFeiC'Al. '%WI ANI) SeTFU ENGINEERlNC JOURNA.
Aimer lte lîcaltith ai Ilme hmosi liaid imeem druiî, mime elevetîl h amnmimal
dimttie eamie a miig aflie ~îsatlliclîcens for Torontmo Na. i.

Tite banîquet eoîmtiiiiiieC .. i;L compmo"euh ofMss Thmaas
F%.grs.imcld, elmamiiam, Ga. Tîmoîmîpuait, scerclary. James llitggeil,

Santel '1'flanpxsi andl C. Mosceey.

AT Nort lmxmmîiimonsil ire. Eiglanul, ii Ilme verm~,Mr. G. C.
Moorimmg, 1)rc%simof iToro No. i. first sale time ligimi ai dla).

%Wttn a' riîbums bovm. s-, ycnr% trterw.rcli. lie remîtaeed wit luis
pXctl in Camîaua, and fatimtd Ili%' fim .i îla>nîîir iîi i Mesars.

Thip1ton & Wlhiants. comimm oîiler . i ielicll and Stratfard,
romainimug willi i licimi for tice yersr-. during suhmudi dime lie oli'

laitcd vaimmaxble t'xp)-enne in ii gc building and gemunai ita.
cimii -work. tom renmovimîg la Torontoa lie wa% etioycd by time
Toronto Rce.iiimd Mower 1-onks for iitec yetrta :%% ntacitinisi,
anîd %tabaeqtiemil>' iy Ilte llassey Manîmfacturinir Cmpany. Then
lieciceccpied a pomsition wiii lime Torontlo Brzidge Comni 1atv rmnow

Ilme Dominuont Pridige Complamir. but afier fout yeaLr% service Ile
wom'iu were reniove la o 1citinc. anci Mur. Moorin -. chimamg1
rrmamn ini Torontto, a'summeid chamrgeoiliîcslextupianî ofthieSîxaý.
lxfrd W'ooiecn Miii.,, rcmmlaiuing iliere four >'earN. î le iimcn wenl ta
11nncoît. Mai., ami lîis mn at sîcamn plani in Clmislie', Nnw mai11,

.'und uuimile iltere isi.e n fonîmng te Btrandoni branci af limet C.

A. S. EL Mr. Moarimig reituirmcu ta Torontmo ii s889 ta arrept h4
)re.seml IjSiiOmî %%ils tie N4etiiod'mSt 1100k andi VIll*immg COM.

pamiy, bîIe e ,cides hm:vimmg charge or lime %iamm ait clclmje
planti, lie lias (lie enmiîe illchiaea supikritlideitce of flic CIab.
lsimmmcmim . li c mmm:y bc i: dlt bc i emigiicer I lliv m îriance.
lisi i:milmer, Mir. jamllte% Moitorisig, heiiîg a slloi ru mginser

ami for lticIve >-cars lias liait charge (if aî sicainiimlj
Torontoa for àMesm.s. Uliigicv & ilike.

IMr. Mio<trimg lias ;iîay'. I:Ikemi 4ami acliVe iIieresî imi t'%LniCn
work, .umîd ciamîtîs Io hâve beauci grcaiiy bcieeilIed [lecb.le
'as aL charter menthes-mz of the oder, amnd mime i'irsi sccremry arille

eceumive, amui iîolds a ts'ls certiicat-- fronti tle omiarjo
associai on. ii TIorontio No. i hie lia% pams. ed tiiromîgli ail îiib.

arditmale offices Io lW4 pre.smii ibos:miomi.

OFuTScS~i TORtONTO NO. 1.

Ai uIl regmilar meisicg or Toronito No. mild i i1 cirmdv
Novemîibcr :3m'd, <1110 nîew mniemîbeî was iimtiaied. 'lie rccil9b
ofilime cvemîsmg were Si mo. liro. Wickens readi a palier ai te
"Iiiilie.aor." wici wi lie fouli nd -%nmoliser coliiiiii. :îmîd wiis

resmlted ii :i immîrest; 'g dliscus~sioni. At mime mtin mg oi them is
iisi., Ilme lilait Board wa% graiid permission ta Iturchae a piano
for mime mise er îim! amssociationi andm Ivimatits. Tite Bimqiiet Lent.
mmiice rellorted, amnd il was sî:micî imat'îie Emigitmeers l.tid.Book
was ready mn Lic imîrîmeci over ta Ilme amssociationi. Colmiîmcing in
jantsîary 1,cxl, th secondu lumesdtîy iii cadi imionde will lic set aamit
for openi iectimîg%. ta sviieli st:ttmn umscrs anod eigiiers aire
isîvit'd. At 2 a.mnl. ois Ili mmormàimg ftiliowing time lasi mieîig fire

îu'a- discovereul ii Ille Eogitmecrs* 11all, 6m Victoria trec, wiiicm de.
siroyed thaïs-r fmmniiîire. e:mlwms, charter, etc., time daniage being

eliiiculel ai S:0o. W.c' alie glad in leari limai lime library wais
oni>' siugimty dummatiged. Il is limomglil mime iismiraice whll eover the

'ime lilmiltoît hrmch of Ille Smaîîomîary Eniginleers, heid ail open
mmcci img i iliedr lami i *mcsîl:my, Nov'. Silim., îurcideii Wun.

Norrs. in te cha:ir. Thte mciee;iig was, weli aitcoficu anti vr
imtiereing. Iismeaul of imavimmg a reulmar paper rend. a miii.ro(
quecsioni'.îkeit front mime ciisiloi box wcre asiswcred b>' soute ci
mime nienibers. i'res. Nori., exiîlaimeu llmie difféerenice beiwccn an

aimemmaimm (1 mîmmma aui caîstnl urrmîtdynmo. lcexîict(id
a laiwr gog imore ihmorommgily lmmmc ime stilject wotihd b<' read
tlmer ai i tule scasi. 1le tto miade aî lw ilituresmmtg amui] mise.
fisi remtamks i m ime coitrciioît:ti in e oIagmls r. Geo.ý
Mackiui gate lthe foritmula, amnd exp:minci time îîmeiimod of :îscert.tin-
lutg the :mmtomim of imorsu' poter la lie tmsed by :mmm emîgmme mmm in.
creauiig or scra'mt ite nîmtîec or revliiolis peci minutîme.
lie ak4o sa~amr'amitereul n qumestion ai Imle smupartmng
liower ai sîays. AI a laier mttectumga Imper on «Mamieicl
wau rcamih b> 'Mr. Biallard, wimicii wmli lc fommmîd eiscewimere. Thec

oisesi miclniigs in cotitieti'osi %visi titis associatuitn ara er in- fl

mcesimmg amuci imî,tmriive, asuJ :re wat'ciîendrid.

i<iX.S;.TON NO. la.

At lime last miceîtg of lime Khtigilamî asciaion ami inter'mimlg
iuikr was rend, wiiich lîrvokeul considierabie cisucssomt. A
imisicr af qumestiomns wQre fouitd i% lte question box, amul iimu'se

%verc tnwered ta lthe sati.fciost of ai.

DOMUNON UICENSE LAWV VANTED.
AT mtcmiîg îed ii mmiumcr' all Truiti, miNov. ri.

t a coitsidert lie qîmesiit afi srimg legiaîitton for ecmîgiiccrs al
ilie cong sessioni oi hc Dominion iPaniiantcni, it was cîtaii
mitaisiv resolved îlm:ml amici a nie-%%ire lic itiroticd, and itai ail

emîgneer, anmd ,uie.aîin umer'i possiblie for tue canimitîce ma rcacli bc
cominmmnmeamei wimim. and litair co-oipcraiion solmcied. Presmulenl
F. 6. itmchell. -,;6 Talbot %1., Lontdonm, amui Regisîrar Al. M.
W'lckeà, : .%0 Rcrkeicy ai.. Toronto. wiii bce plcascil Io fitits-,i :0l
emiqtirers- wiîii dama and msaliern work %sport. A conimmîlce iras
appoimtîed ta draft a circular scîimîg cui Ille iciç nd occesitmes
af site c.'u.r. wiiicii Ilme RIcsirar will bmave for distribuiîon in à iw

&tîtv%. Tite comanimîce biavelta si em qimrisifrom N ova Scot ia e mfhi
ca-m, and Piilisii Coimiibia in m ime n'est, regarding sucli a iaw. amni
feei tma the mnovelmneni wiii bc i lecpiîîlg wilii lime rapici adrvance-
mlcmii af Ih, affish's of Ilme Ocntinion a: large.

Tite Oti.twa Car Cemill'any are butikling a nuinber af open cris
for lte miew cieciric railxwav ai Shecrbrooke. Qme. Tm ceouimay
lsave abotmi eamîleieci ait extra long doublme îrmtck vestibule cat O
uIle icîuic lst riantiing beîween Gritsby and Hanmilton.

Vecelliber, %897CANADIAN ELECTRICAL, NEWS



DcccinI~t~r, 1897 CAI4ADIA~4 ~I.aHCTRIGALi ?4EWS

THE INDICATOR.*
IIV A. M. WICiit5.

AT etur Inst tak about lthe ilicalor wte Weill iblit le iater of
expliîîîîltjg lise difficrent miotionis t show tise iîeccssity of haviiîg

the jî.NlSl( it ca refuilly, lîaîîlled an conneiecd '«il h le cyliticler
for Ille 1tres%tIre, anîd witli soîie of lise reeiprocatilîg paris cf lise
engittue to rçltrcsetit exachly lIme mtlion of lise pistonti pon the re-
N'ohvifg drunu.- I it 1 inilperative titat the instrument Sh-Iat bc i
perrcl tirtes, to insisre accuracv. One meiatîs of testing titis ks
to reglîost. tige sprisîg and sec tlial lice piston will (troll Crcely bo tue
boitons il ige c>litidtr %vletii relcased frotît any poinît i its
Iratc1. Voit cat imaite a fîîrthler test b>' puttiiig I lle spil in i
place auti thle itîdical or imposi te coîînectisig piples, witlî a lauper
onIet ic rtIie. Now plsbi Ille pisioti dowvî bo Ile boîtoiti cf the
cyl:îîder, anid releas Ile pre%sure .uiowl> , and vîlîi Ille pressure
i aIl remîtoe e, drtwhe ai tiiospmeric lige. INgain pull t pitoiî

3s fa-pa O ain and .agaits ICI h retti wo its nîormîal position

%10A. andc draw lise atnio-Sphleric lise. If il is esacily ripoil lise
finifine voit tuîa be sure it is correct atilihat point, andi >ou ni.y
take it i,)r graitted tliat il wiiI bc correct at aIl ollier pointls of its
trar Cl.

The niarkiiig or petîcil poinit slîoild bc finte anti sintîcol and if
a metcallit, point is uised, ih slioîld îlot bc toc Sharp, thus avoidiiîg
c uttiîg te papîer. Do not shlow lse pajier driti te ruil alil tlîe
lie, but stol, il as scout as the diagraiî s talci. Titis eau bc
donc citlîcr b> iîiîlookitig lise driving cord. or b' tlle %stoîtîin
li ti hvi iîaiîy of lise iiîdicaîors are sîipphied.
Voui iliut lc careil iii tlie selection of the sjîriilg îsed ; uiually

cadi îuîulw:tor lias inlstruictions wilh hl as te tlle difféerenti splrirg te
use for difféetl pressures. It may be taketi as a geiteral ruile
that the spriuig slîcîld bc iîarked i oite-lialf flie intiial pressure.
hli k best te lise as liglit a spîrisil as lise pressure wviil alkiw, tius
niakigg the card as large as possible, for the larger tise card Ille
grenier site defecis wili bc sliowil. Voi mîissi aiso exercise greal
care te gel tise drîtîti moctiontu exacily represeît tise Iiislon
mos'eiîlitli. Thîis is difl'îctlt to do ihi liigli-speed etigincs. The

be'.î lest i, lise lentîgl of Ille card, if it is longer wlien tahcen ni
full sinwedlistit Miîen laketi at tise siewest speed tise etîgille cati
bc ri at, tîten tiierc is somctiig wrottg, and yotî wiil tiol gel a
correct card.

Afier iiaving blotw't ont the pipes witit sîe.., put ont the indien-
teratid aîîach vottr cord, adjutitng iis letîgili so gliat yotir carci
is cxaCily iii th1 ceitrc of vouir pia
and put un1 votir Iper. bcîîîg sure
and tigît arosind the druni. Vois
carti. itant op yoiir dri by biookc
oni lite '.leatî b>' opseiing the cock

ai

A-s'

'Y

leave titis cock open a few second
warnîecl tup, then shul off tue sf e

liiîc, imcn open lite cock autd app
pushtisi il towards the paper and
%top oit Ilme inîstruîment jti stufl'cieui
oe rcvchultton. Voit wili titen hav
oa1% -orrect carti Io tacasure up îh

Ilavtîg laken lie ciagra ni wilbe0
and lise conneclion hîroitcrly madle,
lte Il. il. as fshuown by lite diagr
ulrcessz-try Io tllessumrc fIlie Sace ci
titis mecns gel the mesan effective p
thîrcigiltit ils sîroke, wiieithis%

ipres'ttrc being multiplicd by tue n
1;--lon nrca givcs lis flue total pount

foîce is acting bbroitgh ie distant
uuipyil b>' the nuimber of feel

îîrod uc is th lieîtinîier cf fout itotimîs exerl cd ini oîe illinitite.
l'iiî dividcid b>' 33,000 is the 11.1). Of Ilte card.

I laving otir imîuicator iii pet fect order and appîiyitig it, as de-
s4cribed, le atu auloilali jectitofl' eigîtte wit h the pisto ci îiglit, and
valves Wseil sel auJ tiglit, we slîottld gel sseli a card a4 stowîî,
îîroî'idele tenod was tittel as go give lis a ctîofl aboeut !4
4îroke. l'oit ,îew wat te gel lite Ih, p. cf îiîis card, antd tu do
tlit you oîîiy tîeed 10 gei tu e aren, of tise spa'ýce ecsîl by Ille
diagratît, and as il i4 cf rallier a itectiliar shape, Ive go about il it
titis ilîaiiter: We erecî a set cf orditîstes, or lises, at riglil
anîgles, or perpetîdictilar te lise base liisîe or thle :11ttlosiîieric liisîe
tipou tise card. Ait)' mîtiter cf tiiese Ordiniates svii do, and fer
cotveietc WC ttstaiiy put liuP i is , taiing su eqaIi space.;

the stîtaller lise divisionis tie grenier tise :tceiracy. We iîoslie
a scale sitabile t lie spriiig ttsed iii I lle itidicator, t liai is, a scale
%illah e:tcl inch tupoi il divtded itîto as tîaiiy equal parts ats lite
spîritîg is inîeîîded for; luis yott will kitows îy a mai:rk tipîoît lte base
cf the spriig, stuch as 1 6, tleaiittg ss pcttîds le Ilte inîch, 0i' 40-
tnle.tîitig 40 ibs. to the tich. Iii ti case we svsd a 4ci spritîg,
andîciotîsequteîtly WC laite Ilte 40 scale and iîrccced to ileasutrs:
the lîciglîl of lite diagratin omîe-itaif way betweeiih cai crlitiate,
or tîioît tise dottes! lies (if tue diagratît. 'iThe lîciglît of lthe dia.
grain i Ilte hirst poit of sutasttreniet is 4% iess litait 2 inîciues,
and represents 77 ib%. ; tue slextil, exatctiY 2 imîiies, rcipresetttiglg

8e II's.; 3 itideS, 80 lu)s.; 4 ilîchies, 5~7 Ibs.; i itîcies, 413 >l bs.;
O inches, 3434 ibs.; 7 itîcites, 27 lbs.; 8 jncises, zo Ibs.. 9 iîciies,
16 lbs.; te isîcites, s.1 ibs., ntaltig a total Of4 46.

Now, as ive have iesîrecl te spa.ce.-, ire adîl tlîcîi nigaud
divide Il)- to; titis gives ilS 44.6 lbs., -tIci is Iîle mnuat effective
pressure ~MEP)tirotigout te stroke. Titis iteastretlet lias
sînîpiy redutced cuir pLcttli:ur.slhîapcd area enclosed by flise diagruiî
leoa paraieîograîî Ilte letiglth of lthe carcl and of a lîciglîl equal te
44.6, or s.4 inteies itigl. %We kttew lthai lite work dlett bv the
steani is lite --anlie as tiiotgli lite pressure was441% lbs. frotît starî
e fintisht cf tise sîroke. Assuttîing gliai otr pistoni is ait area cf
ioo square itîcmes, anîd titat it travcis aI tuse rate of jeo feet pier
mtinutte, we cati ver>' readiiy arrive ai lie htorse polwcr represetted

b> the card. ioo square iuches x hy 44.6 lits. =4460 lits; iis,
>'Oii M113> say, is 4460 its. mnotet% of worc. Now, as ouir piston
is travellintg i00 feet petr mlinlute, w2 nttlil) lite miomîents of
wtork Iby the feei Ifiivelleti lper inutel, 4460 X 500= :4,00eo;
tiie-se arc tue foot pgoutîds cf work, ;tnd lise fout pouttîds divided

ier. Note tîîîooc >'outr cord -220,000b>' 33.000 ks tue horse power of lise car, .----- 6.7l.îtisat il as evens ai lite corners 6'7I-)
arc new ready t0 slie vottr Titis s tise tota;l power exerteil bv he engine, ittcluittîg its owtt

.itg on youtr card. Now lutri friction. Siîotld yott watt 1 figure lthe waier colisuttulptiott front
-il Ilte boîtons of tg inîticator; lise diagrant, il wottld bc tiecessary te knote the clearanice cf the

engine-liat is, lite espace isetweeil lite Ilisioti aîid
lise irs-itt the engine is on de.td cetre,

and cel an ordintale ai cadi enîd of Ilte card, farI -i enouigi awav Io reprecnl the percetage cf site
clearance te Ille total piston dispisetenîctit ; but fori ~sintiply îîte.sttning lise iî.p., or finthing file M.E.l',

Itii ktiowlcige is net tnccesar3'. V'ocs will enta
'T-.'.Ilte loiver left biantd corner a dtirve marlied G. & K.;I this is lthe conmpression cunve:aîd repirtscnîs gial lite

exîtauist valve closed i h point G., or about %
r. inches before Ilte sf roite was completid. Ouîrj eniginse dtritîg iltis tr:tvel was compressi,îg a

j ~ snlail anioui ofair sîjill remaining ii lthe cylititler,
aîîd iîy tue lignte the piston reacicd lte enîd of Ile

-gratke the pressutre reachei flise point K, or a pîressure cf abouits glial the instnlmeuit miav be
arn anti draw the aîtîîosîi;enic 28 Ibs. Titis occmtrred before flic sleamt valve cpeuicd Io admiti

.l> the pencal I0 flc cirent îy sts te etove the itision in Ilte opposite direction. compilressioni
holding il firuîly againsl the i-; tsdeui for severai reasoiis-one is ilit il decrcasc% lthe kîtock

t tinme for luse cngine 10 make slien lite motion of piston acros liensd is revc'rsed hy gradtai>
" a clean, fine.iinctl cartilte fakitg usp aîy siaciluec may lic, smîd attolter ta glial il titis lite
" power of tise cigite front. clearance tlpace% wii!u sICeste comprcsscd4. nup Io tieser te biter

tirint icl o coreciy cljisîd, Pressure. and sIartIs f0 re-iet the suîrface of piston antu cylitiler
ti iclclo crec tlistc, watii4. Ifyatu siteulci have a hsî'k pressure yottr igrnwîtt

WC no Wan tu now hai sishow lite atnîoslthcric hute, maritet A, te be iowver tusait tite dia-
ni. osel ficd iisgai îi bvret grant, and il cars lbc nicasttrd by Ilte scale litese astue lires.-closd b th digrai. i' by suire. and si-otild bc decdmîcted front fll it q t.. of tige card.ressure excrieci usit te pton

arcst rtalt3' represents. TItis
utntber of squtare incites of the
1% of force cxetteil, anti as titis
ce ras'eiled b>' the piston, we
îravclicd jier minte.c and îbc

~'Nrad Ior Torto AoiaioC.S.E., Nov. î;îh. ,SO7.

A uîew 7.i herme powe'r boiler lias been pliaces] in lthe clectric
lighl station i D)gby, N.S.

The Ferri Mine, liall Siîling, in lise Ros.ulantl districf, hi.C., are
liglîting îuî hIc miii anti >arxIs, as well as bite tumnnel of lime mine,
by clclricsiy, anti have placet] lte ordcr for înachiincry and
apparalus witb the Royal F.iectnic Co.
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DIRECT AND ALTERNATING CURRENTS.*

u :11e ail awarc imai direct or 'oiiiiiiits cuirremîts :ire %.o

caileti fronti lime qti:mlig) wiitcii Ilivy 1î0%bC%.' of iiîaimîtaililhig à toiii

rorinit>' or diretion iif tlou' witlî regard Ilis iconcmdlu orlirouîgli
wlshelîstise>'are lî;îssiig. Iîe iritt ii te..r ltaia
or eoi'taîuii jiresiie; hll are' ofleii iniiiii iel tir ;il'.a tory min
limeir cîaracter, anditi dt'r sîmeli conitionm exibmi mm.8m3v of' Ilie
dîn r:'t eristi hs of altemîatig etirreit",it whiebi:re coii'.til 1

filîeiiig wihii mamre or les' . iapidiîy fruîi a~ pîositive v'aine lo lise
capîosile or timega îhve vaîlise ii:îîy ti he'. iri a secondt. lise rre.

qieimey oi coimimerciaîl :îltt'riaters v:îryisig troits 2.j ta s4o coin.-
lelce îieriotk ar cycles lier secoiti.

1 shal aloi tI m iciil i thle short space tir ling1e >'ots hmave lu li-4em
ta lie t.miigli to skiii ut'er lime wimole field, lI)tt wiii confinie ii
reiiiarks mîlore p:înicîmlarhî' lu lise khid of etcier tirreiii. lime
%teain t:ighe!r is imorte apI ta commit' iii ruiaci %villh. Thei r:m;idt

sgritles tglialt plctci cty 1'. l:tkiiig mmm:keci il imporanlt gliai tlit %liouild

fammilUtrize îlictiiiseites %vhil site laits gtermiiîig thi: mihiile foret'.
Most at, or 3'oî arc fiabtle ta bc plict i a' osit lient voit

wii Iave change of oaie om alore tlylmimios10 for geimertiiiig elcînik

At.ma<aTt«.Ct i<attr LDV.A3t.10

emmnremît for iigithmg or poiaaCr îîjlrîs,;Cs. ;auj mI ms Ia tIN mimmso etL'u.
triC etirretil limai I shahl simort' 11trtictitariy nefer to-îîigmt. 1 istii
IhîsI yon are awaveîc lii miealime '%a.imst:mee' tre gontd coimdîIClor,.
cahîix-n l>:ig tllit Iit'si Colili-t-tt mIl., . 1so tl nim.mmst allier iii-
%ianVes *.ure paio Condueiors, sine bemimg silIl p>r vt umdItiorsý a%
ta 1»-- terimei instlators, %nmet s la s ixsmrcCI.imm. tiry' wî'o<.i.liîaî>t
;tndt Cloîli. 1lue greatl Fa*.ratiu'.. aima, îii. wiel bc cit'd tilt'
fatImer ah' lise cieCtnic dîvimamîmo. cihseuver-ed i is 18. Ilal wilit t
CoiU oh' wirc tva'. salade Io apmpront'Im k mîmagiitel. ai elecitrie t' cmrns
wa% ,iiogmcmmua:rilv t!siatbi.Iiie i i t' voit, ams inmiicateti li mimte <le.
hiectboii oh' a gai'.tiomietcn caîmîmccti iii circuit wiiiî Ilme endmi.
'l'ii iscovt!ry was h'oiiowcd by a serit's of t'xsem'immmesit' IîroIiatbl3
timqtititlt iii ai bîmciî of Nc'itintific re.acifor hr-ihl'mautc o!
pe~rceptioni andi cictnmie'. of rca.oiiimg powecr. Tis ibiisi ier.
beforc ii de.ni hi. gai e to thle world I lie fmtaieIî:ul irhcilîmhm's

moison wliiclm Ilme Jvtî:tllmo'. of Io:a.ta are comm'mtuctt'd.
Starinmg wihîmFrta" prnmcipic of' iimtiuîctioim, let u%' ct'm lrumtl

a ii>'smmpIc fatrl% oh' dynîamo. "lice i ordmary liorsesioc
siagsimet, amit for %itilhlit'iiy 1 i uli ,how aî simige tîri ah' %%ire an-

rx'mmged ta reî'aic imi urne miagiie fieldi . if to mime two endis of ii'.
c-oi of wiru' we attacm . pairh of' riigu, anti cii l cm h i pace two

Nîrips of' imlim i siet caîmîer for liiumics 10 t)lmitlt t Ilme s mmrri-tm Io

iiimc euiisitit'1 ta it. WCe limn% a Il îlmti 4s t'ssvitu for tI d (Im mî

If ïm tlime <mnr tmil t of ls, cieumtmtunîîvami a 'r lt.ti c ila eV a gavmmo0-

mlirter wiîliîu am il rismnimmîîeu for mntiicimmîig Ille flaw oh' ceiet

tmrrt-mim -- s' sitl Rai imai ws ietimo mime t<mU ibus tîmre stîll

lue a dletlt< ion (h' tlle ilommel (if ouuim immmt tir, In nmie durci-

tîolm. timieni mmt Ilie a1ipoNîte, a% Ilme coamil mmm<mr tyinmcum 4assîmum i 'u

toe. t li i lie ut lier 1 io.it ion it il Il rcgard ta lise sm:igîilet. Ie haie
îrotlîced lei honti atitertialiitg cuirretit. lt'we wiî tu atminît«r<

eiirrcimt'. we iliii't chiange olîr coniii oti. anmd %'itlttitte mn
place ot ou r i aurngs a voimiii atr, a hidli ils is biiîilet forgas
etii'isl'. of Iwo settlns. WVm. %%*il i pb .1 Iliece of tlmbe mii ant, id

nmuiti it tilt' %pidi ls platce of ilie rîigs, coaiiictimg tn'le endi
of omi r %%ire t o une part , til! othler endi go thle allier pari . iii'.imlatillg

lise lîvo parts front caeii oimm±r, su tiim±re wiil bc no cieciriral con.
itltiii tbei tvet I lle"'i. eguai we rotitte I lie COal, :Mid< me ~hbli

final tîme galvamioinieer <lectiîomi lttes place always in lime %alie

armauresof t te.; Iw fo s of tii.i *o dtngtelrc o

jieen- lis il e at of Ile mrk ,%i itt

dysanostrts , fo t , t, lis szr xtital Vt i, i eo

lic
1 e.gu ?Cai' N44e

Threîioi but ir fornue ta ofr ai eaiî imîf rean Ille tnmie ccIi.

amem cimdeîrn îalmiam Juil tus lIme fItiam i s gIle i-i ectr me,

presilî thl.t' I vr>pr olgl lie sres pe ri Amîr>

Twt' Com. I)immtc'r CitRmaT- 1)vsA>4.

faclony for ligisitmîg lur detepart consitier.nbi' f-o trin ss to-nn
ant ilow a peak.ttiût-l andt semine a flai-iopped curve.. 'flie Y.
'M. F.* curve' oh' ouirdirect coîrnent dlytiaîito difI'eru, franti uic aitermixicor
for mime reasoîl imat ils-: conmîmimmalr repiacing ime coliclor rings

slips. fî'oni tmîtier aimme brmsli ta a posimioni u îtier Imle opoicbnmh.
jmmst ai sime momntImllmie clîrremîl iii lime coil is abomut mo reverser. and

ofsmat at e'ctlimmg below lime zera lise. il agaimi 3sceicis. mmak-
mmmg imm a coimmiiuite revoititiomi two ctre-s -. imiar 10 thme fi-t flair

oh' catir aiten:hig currri-ct cote. both of wich arc abave lime zeoO
file. Stii &ê durit eprslm a scrics of npls fo~iowimy, caci

o:fiîtr îviîi cver' tat( rcî'oiîto, amît wîournd amoi iialc a sls

f:îetorv Ci-remîl for liracltc:i wo'rkbîig. Otimer eili wommid aiseP
ci-ccp inm, %% saC mnitictic tlime nmîîmber oftimrais sa obain Ilie ývm-î

mîerchi tlîugs whlm o~itid lumodmîce vsciotms anti destrmuctive
pia rkiig nt sime conmmmîaîor.

To' olmiaimi a Coimmemtrcial (ltiamio fer direct currmits wC ilUçI
iicmi aimer omîr designi. amut imscati ah' mm'.g a4 large nummîmime' of

1 sinus oh' tire in a cmii omi, use nîtîit ditide timese hlm'. umma-a
,îmimmter of %allaitelr cols. amni fimrnisi -;Cigneiit-. in oui- <'oiimiimîlo
to corresixOidi w*tsli mimsur'e il iiîîmunber of coli%. îVc wlil hIrsI

I)eceimiber, isq,
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le aile e'flL'c (if t wo cols Nlîaced ecîîual au-omiîd i lue îwriphlery t'

îsurarqil;tîlure ilîli a segmuenît atttîchlî o ecd en tmif uthle yodls.
.Nw if ouc trace ,aîei rouîu foirce dlrve fromî ilus armait

Juîre, wVC %hal Iîl fili at tle pîre'ssure dtocs alot filîctîutte so uîîîucti a%
%%li th' 110orîuer tarallgq!lllutt , and listeal t'f dî'oppîig (o zeî o ai

,%ICu SI, rui molîît oul, thli pressure is altwity' iinita:uicl nt a puuoit
uf'ouîsîulcr.tiL pîre'ssulre, for t11e reasoul Iltit %0011 aller a coul lias
pR%îCoeil 1111 a positioni InI ile fieldl '.vere thle rate of Cutiuug hules
et' orce u, less, thue Comunut:itor secionis correujouiîig 10 tiuis coul

huave 51u1'jîd frontî unuder (lie Iîrtuslues, andi Ille sLctîouis coîiuiected
to tîw llucu- coil hîave passed inituier auid loto0 countact '.iti Ithe
brîisiîC- :aisi sllPPli2s the circuit iil a fi'sl E.MF.uisiîig in po-

ICIîti.1l; dît' olluer coil iuî the meanîllie is oui ot' iretuit or ille. If,
Iiui'd of two coils we eiuploy a stili larger nuuubî'r, we continuîue
the lîro'"s of' sunioollig onI tli i i 'lilly gel a pu-acticaîl>' con.-
bîalIt 1îressure tliroughoul tie u-evolitiouî. 1also, as '.ve uîlî îîily
the coill' ive sluall final il dcir.able ho aîvait urselves oftIle IEI. .
genlLrtlIil in thie coiI, wili are nobt iuî a iffiost joi of' uiaxiuiiiui

poteuîutil luait utilizt thle poicuilial ot' cols risiuig 10 uîi:xiuiiîuu anîd
de%'eilcillg 10 yertu ; 1111% wilI also uuateri:îily u cdtuce tlue slîarkiuîg
i te comiiîutor. 'I'iîs, I the colis in a coummîercial dviaino
arc~ coîuiccueil togetluer aund 1001>5 uakuî to ilue segmientls or Illei

u-oluîîuflîtlor, excepl in :1 few caseq, uîotably Ilue Ierîisiau-c dlynîamo.
So ft'au the dyn'uamios ive hatve beeti couîsideruug hatve béeta con_

smirudl iv'uîîîîut lu-oui ii thue armlatures, bîut as iroui is a uiucli bel.
uyr co'eîilctor of thue uiaguîelic lugies of foret', wli'li :ire ilîleld

u1nni to muce thie FE. M. F". lin otur cols, it voîuld evidlitly bc bet.
ter to il rodîuce aului ncore 11110 Ih li StnlIe, t litis reliciuig thle
nuluctlice of hIe ia.iietlie iricuiu. Also, '.ve have tîscd a penuuia'
CCIII lîorse'slîoc nilagulet, '.vlereas ive caui obtauî a uîîîuil miore
dense andi powerfîl iiaguielic fieldl b>' îsiîug ani v'letu-u mlagnesu,
whu-'l uuî:y bc. obtaiild b>' liîassiig tabc electrie clurreuit Ilnotugl a
ceil of îvin7e sîurroîuuaing a inoul core. 'l'lie %flotter :îuî i liîcki'r
ste caui uiake thue mîaguiulic circumit, tlue les euî'ugy tiere wili bc

nt'quiurd Io lîrcdîce thet' uagiîciic fie'ld, auîd wude air spce re1
lie tvoileil, as he>' olfen Neriotus rc.%sisice o usie flow :)f lugies
of force llîroîuglî ulle iiaguîduic circulit. lPauri of' tle electnic
cuirruil generaticî b>' hue ilynini itseit' 15 geuicrally tutilized lii ex-
cite Ilue fieldl of' duncà dlurrnt dynîamîos, liougu altenisors -are
usuaully schîau-ately u'xciled b>' a stiî:ul'r direct clurreuit ily'uauno.
Mnlît .ullus 10 the uîîagneluc circuit iria l irect cîlu-retit dynuamno
i% equatlly truc. in regard to as alterniatiuig dlurreuit ilyuiauiio.
C aminîsi of c te, bu saien to itistilate the coppexr <if tie 'lc.

tuie circulit froun thue metal '.vlicli is tised for the uiagîieuic circuit.
as Weil as Iu uusulate the Varionis tuius' on tcoliolîttîîtls ofIe cec-
trie circluit frount eci other, %o as tii a'.oui short u.uu-Llîtb.

F"ront wliat lias becti salid, I trust v.onu have bcuî -allie ho foni a
fair iiIe. of' the iiatîier of obtaiuîiîîg botil :ltertiatisig :auiî direct
Curreuits by mntiaus of thie dyîanio elecu-lc mua:cine, wliicu is otily
a plece of apparatîls for transfornug thue iecîiaicai cuîeugy ot'
the watcr-wucel or steain cuiglle isu electu-ical euîergy. 'Ibere
ire seveu'ai types of' direct eturrecut miachinues, ball tliev can bc (ii-
vidt-ini mb wo prncipali cla-4ses-coîsauît dturreuit ilnanlios andl
constanit poîeîitial dynîamos. The counstaunt ctirrdil dynuaumo is

tiu.Cd lirn'iucixlly for airc ligluting. thie flow of ilue durrent reliainiug
fixed %viile the E.M.F. icreises as the arc latîilîîor olîer duvices
au-c added in sefles. Trhe conîstaînt poteuilial dynaio it h type
g.'ueuaily îsi'd for incanîdesceunt lighuirig aud poswer lîtiliîoseN.

Tlîi* type of' dynamis desigused to uuaiuîtaiui a conistant E.M.F. or
pressure, aid huec<urrcuit la icreaseil as lanuîîs oir miotors are :ddî'd
Io the circluit in Multipîle. Aluernator: arc also built for conîstat
clirnrit and conistantil îoheuîial, Iiuoigli thie formeir are flot îîîuîcli
uses] at Ipresent.

Direct ctirrents arc geuserally tised at iow E.M. F., i uo to a zS
Volts bcbg couîîmon for Iiglîîiuîg plants, tliouîgl iuî arc dynainos
ute pret.ssure in thue larger sizes reaclues asc liglî as 8,ooo volts.
At a1 in to 25 volts, 0f colurse, large conuîctors woîuld bc liecessar.'
to suupply any coîîsideu'able amiiu nt tof etiergi', svhiiclà eesr
confuies is type of dynamo t0 liuîitedl aretis, su the wor< can bc
rexclueit witlîout 100 large ais expenditure for coîsîsr conduictors.
Thluc:lernating curreuits, liowe'.'r, oui :îccouuît of the fatciliui' witiî
wli"lcti lhey caui bc transfornîid froun a aiit ton :u ow voltage, ou- vice
versa, withiout tîîe ilecesitt cfany ninviuîg harts li the îr.înstoniîers
or convertors, as sucli de7vices arce caîll, au-e geuîeually tîscl for
trauaisitittiuig ccu-g>' Io greater distauîices,, ani for distr-ibuutioni coi'.
crisîg areas %ofmauîy* miles. Tluc Niagara pow.ter la trauîstiiiteîi
:6 tailles ta 1lift'alo b>' alteruîating dîuru-ents geuicrateil by ;.00o ha.
pl. Iwîo phase atlterti.tiorst 2,000l vols, hrauistormcd toaltirec phase
aîtenitiug durreuits ât uo.ooo volts for Ille îrauî'uuiliiou, and t

Huuffjuîn tranîisortîied frout uooloo to about .1o volts allernatiîig.
sthicli is ilien iu'ausforuîîcd b'. rota'y trauîsforuîîcr iuîuîî direct CuIr-
refit atl abolit ;.; volts for au.îîlîl>'iiuîg tic sîreci nsilway lîlotor-s.
#%% -ia bc seeti frount tis inistanice, -tic flexibility of' i luce înatig

Curreuit sysîemi i. wonderftai, îîartictuiarly ".hieu it is îunî(let'suooîl
th-t lhc.sc tratist'ormiatioîîs salie uplace ili Ile siatic trauisforineurs

wAiîi :a Ioss of less alais 2 per cenit. for caîel chanuge, (lie greatest
Io%-, for :an>' chanige beiuig i Ilme rotary' trcs'rîr ui veul ltîs%
is obtaitied i an cxlpeise oft' bout -. lier- cenit. L'nîitr Ilte hiîgi
pressutire aiternîiing ctrremîls aut-c traniuiiitîed wltlî.sloî l Ios,
anti transforicd o thie ioweu- aund safer pîressîures tit ile %fpot
where îlîe cimrent is ta bc imîlizeil. itla i ifficutil iii so short a

go'<e1 give assomcia ofasi :dc.' of iticu directi or sicruuatuug ciii'
rdl'., îlot Io mienitioni timir îiffi'u-ctes. but I haie c tut o 1 t<îuch oui

a felv ,,o'nie, ivliicti I hope wiii awakczî mtutbtietit iheresI to bjniit
about a d.-eper siudy of' tlîe sîubju'ct.

QUESTIONS AND ANSWER.S.,
1%, tIlle Oct ober issue of' ste S' ucs, Il Iidieatî'r -ia %la'l int lie

wa% th likîuîg ot' plut tinga ai liit al oi. t'Iluis î'uîgiua'..ail A runîg rouil
& Siuiîs, with a i Incit st roke, andit asked to hi' giveul th lui si.î for'
t lie corirct riggiig, aîid inisuriuctitiii-; as~ i( om ow 10 ;t il til). I is

1uVplv 1 lereto. a co 'pui eui clti tic followuig, accoiîpaiuct
hy a aituuiber of cards, honute of wlut-l lie repu'oiuice -

hi. -- ,hli :iul'weu Io Il I iulcator. altioîuglî 0111%' :111 amlateur :ît
t lus wîîri, % el 1 thiuik iii>, u i)giug torrek u. It us as l'ollowi i s u 11,a
plaie , 1 2 i" 'j' x w*.%itha sloi ini cenltre' -" deep x q. W ;Muvwed
i t Io croýsluc:tld, thlen a stanidard %sroed îi t to crosslîead gîuide

1*liu%%%ut Caid. le,,gitic ç4 x 1 ini.. totI. .ueainl. ioIt,ý %pinr, 28q r'.
Nu. tu Ilyiaitîo, ôtiaump. toad, 113 sous.

Esua'î .. îî. EmuCîoc, 94 % 12 i;:.80S Itls. sw.uuu, go t. 'PlC 785 rvs'..

emîluer Iîîy a lîollow b>oit or a ie ail cîup it I;elt. Trle lever is upported
frouîî tlîis stanidard h>'a ,>linaud liîî'l ii place b>'a suut. At the bot.

allait essi of iliî' le'veilicre is a ý"pini ta work ini the slot in cros%-
lueni plaiîe. %villa te patal ;î fatale lonig No thlat it wull have nlo tî'uicy
ti' conlte out of slot. MVlvri 0" x 6x V.:idfrontî cenître to
celitre of p:is is us"' long,. etltsus a : tlilnes the leîîgtu ot' troke.
My î'ord is attacued t 1 aP1 in 4,4« frontî top) pliu - istead of a cord,
ivcl 1 t'ilid streuclîci, 1 ise a fil wure. At Ille euîd of cross-

lucail guide 1 hatve ai stanidardl wiî l leaiiîg puîilley at tacluid, Nu
as t0 take off ni>' corîl captit oui boîlu end's of' 'iluoke. If 1 ais
wro)lîg aI ail>' pouilt 1 wull bc glai t If lhose wlîc kuuowv better Wall

lIll te faili. Thelîte îcoiiip:ttiyiiig carils wcre takeui by. this
rug.iug, .îuld I ivoîîld lakt: tu have a disculssionI ouit divin. I uîîatke

no rcnîi:trk'i ont tliciîî uîîvseîi, a% 1 caulîot Iilly reand tlîî'î til, but
î>erleîaps somfe tf youur reailers wili lie wiliiug t0 t:ike the trouble tii
do -o. Th'le exiiatist eau-is ivere talteu off Itie 9)4' x j2» cuigine by
a colîlleelio at1 1 thle dralin pipes i lit-otiglu ta the exluaisst abotit a:"
bî'low C%. liier. I iuîscieu'u i1110 tlle exhluau't a piece ut'q p"îipe
3" long. thie Jo11li alf of pipe ci off so tlisat il foruuuei a cluanuiel

<CssTConus«.i7sonl. 9%u %4 ti ;Ç%.. Sb ltstni. .'st. 'i,.
213 r«V. ; 185 a1111k lil. ia~î.%

f'or lime sicatin 10 lou' 1i tie iîiitîor. 'I'lat it feriîîcd si0 b:mck
pre'.stre c:îîIa s et b ' lIt le carîl off' uIe c>'iuiuir, wliicli were
t:îhîu'i afler I iiîserlcîl t lis exli:uust pupe. Frouii Ille e'xhatst un li'-
îlritîr, lîtse wlysa iS" loung. .My cou-i frouii reîluucitig lever was lest
o'.-î' aise Icaiiîig pillcy as fuir îîulucu carîls. 'l'o Ic'i outi aiy Ivater,
I pui1 a cock oi riglul -ai licicator, so ilutît uiiiig l:îy i liî'ue go
iîtort carîl. Titi cou-J 1 tiacu liieî stu-etchucî a lisat', n ilie' aure

albotut %* 1an lonig. 'T'he diurct couimeci'uot eau-is weri' tas
wvleu tlîîre lia% 0,11> milîiuor cot'k and coupîle taict iîpple bc'

xwccîi q> liîidî' andî iuîuhc:uiur. I liai1, of t 0111-se. loan;uge sal-
esuor 1o0 otcl eîai iacIi aimie, hlu sîl ;ti ln ai eILaîv fondt il i loi
uiatter. t silo'.e< lime lk'iIkr piuu-loscly ouit tle iîrmIc:clî iuuîe.
In tarit case usite licail endî as a the, left bandîu suule andî tic cu-auîk

euîd ai riglt. 'Thle cenitre T connec'ytiîti waIl arrangeil witi a
globe 'sal'.c ah i cii d iand uilicaitîr ai centre. 1 cotulai havie
.suil miore cardal of ilsis, liait iloNe seuill wilI shuow iuo%% uîîîuci oîut
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tii arraîigcîicîttl sias. 'llie 12" x i 2» clgiti i.- ni'lO att Aruîmîtîg-
tot & Siîs, bult baillt:îd caîîsiclcrable ti,îkeriig at it hefore wc

got il. 'rite crntik-pi 'nu ins hitiatlot twarly ail tlie tti, aîîd
WC damc iat kc!v il t as hl oliglît ta bc, arid .45 a colisequeclicc site

pouîuli% Ilie wlîole 1 igue. %%le have liai tlle expert miai oraur
Village at it, andI iieti froînt 1hrtec dillerit slîo» of au r sîcîglibor-

Si ritbtîi couîttilioii. - ltiic. cu1 A mu ici. Jk «o& nîeais. 40 ib.. ç1 ,ui9.
let« ;~ Nu se dynatio, no tuad.

Sitaiglt< cstîiciiori tEîîtille 06 Il lm in.. 8o 1111 stln, 40 t\.Siui
r89 ic.. No t0 dtattioî. ts aip <oeil. is1 oi,

itg t owi, lut itiîîg cautld bc ate aud <lins it hlta' becîî for t wo
yu'rr. Tîmele cards 1 have tae-i jis< for ti owitn î,ltimit

~iîI tustîie- show titi tire trouble. l)o lies'? 'lTe ca rds 1
woiuld Iike iliosi ta lic figueil oui aire tire exliatist, straîglit catn-

tDiserte coiliciIn - 14s41gifl 1 àl 12 mini . &I ltii *tcIr , 40 <ta. %priug. 262 tev.*.
2 No. tu lJynsi' frictionad oitîy.

iico ouciioti -t-iEn zmin .. Sot>,. stcrn. 4.1in siviiîr. »61 z«..
j No. mc dymiî,o. Se aii <'suId. a s3 ,'o1Ls

IDgt<u Cosiirctio. - t'.ozmf82< mseI in.. 7ý teogo tIl lirant. 40 Itbo. living.
No, mdytbamil-4 3 Jucaii'. "da. m1j ,o1tu.

!Irctiait attdt direct O~tîctoî f course, if ai> omc wauild go
imit0 mîtarc ai temît. 1 iîliîîk il wotsid lie geterallv apijreciaied.

Wo'a'ld iltere bce ant>- ntilsattînue in carrying a lîlghter or tawer
pire%suirc for Ille ifc 'rci1itond Ut 1 ' ATu. M.'

it. %%'ni. 'llornpsoti setitîs Illie folowimîg -tiiiwLrs ut% rep> to
questions ask.'d imi our &Navestibcr nutuiber:

Ilntsario Point of euit-off %viIl vas-> lut direct propîortioln ltte
tond wit liii aata liîtiit. L'ndcr ordimi 1%*r>' coîîiiî 10115i, >'Olr

esitginîe nt Sa lits. gauige ,îrc'îstîre, witli a loa:d a ~ooat 5
haRvOa ratio Ofexîtatisiaut af.about 4. <nfotcoayiiasmgl
cylitîder of t hi: type, ta expanid 11ore titan 4 tintes. Mlei toast i,
rediîc'J dowil to ,j watts, cttoff ilitisi take placec OIitIdmbly
carlier in li troewtl correspoiitg i cerease 'n illtýtîr o!
exltatlsiois. Whltc engine i4 rnillig uteloatded, ih su ouî be
econamni', ta redtice steatim lîresstmre a%. suggcsted, so tîat lint Of
ctit-oh' wiîî lbc about >4-itrakt-. Tihis, lîawever, caii oiltv. k.
carried o<1t sitî'mu reasuiiablc liin<;t , auu tnuicl depcus t % ti
and conîdit ion oi ceiiijue. *1 Ontario " niisit bear mis nitîd <lii <le
sansie degrec af eflicieiîcy ceuitiot bc obtaisied wle rtuiiuiiit ri.
deroaded " in cotîlparison wit l siarmal -load.

IStb'.cribti-' : Ciiiieysa :re rcqiared for a two-iold liroe
i'ut, ta carry off Obitoxhous gascs ; :nd, ta cemate draft. rite fii
requlires area, <lie sconîd lieiglit. *rite ilntenlity of tue d)raft
varies iii dirc't pîrhoportion witli <lie différece btelwee exte'ral
aend internt te.!nî;eraueî re, a,îd ail), rcdîîctiaiî ii tire teii)I'rture
of the inîte2rntî gatsq!, witli tofeiîer< e xternat air Velîain.

litî conîstantt, directly affcct% (lie iitteisity (if tlle draft. 1 wvould
rcfer Il Suliscriber " o <lie report of a <ati iade i tue liaUcîx o!
tire Artitr t ekiiig Couîptîy at Kansas, ta dcternîiinc <lt ane î
effected by th <li ofa Il Grcein's % oîiizr, and liibiieiua in
Ilwer for Juîly or Atîgu.at last. lit tilis repart Il Sibbîeriier -wili
observe vcry cicarly <lîtet as ttenîîîcr.,utire of flue gases cidecased
readinlgs of draft galtgz M40s tlecrceased, as wcll as Coîisia,î aoi o
fuelilier square foot ai gi'te suîrfaece lier lir. l'le Ptct tiat

IGr-eii*' Ecaîtaisnizers cati lie tised witli îiattiraul <Irait i.u duc Io
itilany causes, chticth ta tWO : st, draft previolis Io iimîsltalatison of
ecoiotitzer was sutiicitl>y good ; 2iid. uise ai eCaitiitier iiisy

î'hTect a aaiîî fueltc rtigisig front i to jo lie ctii.,. auJ requircd
cailibustiait af fuel lier >quare foot af 'grae lae per bu i'n
corresiîidiigiyl less. l'lie i îîiPes woid depeiîd uijîuit four
t liiigs :i 'ut, quîality af itaterial and workittisiîipiic-,bi, circula.
tioni aud corrosiv-e action ai water on itîtier faee oi %villes - 3(d,
delxs*ititig of sente fortisiig îîîaturials frailtir cWater; 401i. tctiati
ai corrosive atcidi. gcîer.tled fronît <lic filel (sticli a.% siilpliii*aub,
siaipîurie and iiitric acidi.). A gi-ei t itity af tient is relluucd

ta tient a given itiîant*îty af waier 1a a gi-ei t <tlcupratu ire. Tis is
le icaitec wlie<lîr licat i.%a :uîlied b>' futel or steaiti. 1 catisider
licasinig récif water wilis live tCatîi a toas, and slîauild osily lic usd
wlicre îîa be tter itîetliod cati be liad, anîd tlicn ail' Ibecauise il ire-

vent-, illitiic expanstàiai antd conltraectionî ai boter lae:udfittingb
titc ta cold water beiiîg pii 1 ed iîta flic boiler.

Subscriber' wvrites : 1 lîad heicc ti-sitig two boiler-a, but tire
iiaîgrdecided ta apertete aite aîl>sily o<lie groumid tif ecaiîanîv.

'L'lie siteli boiter is s x 13- :îîc <ice large boiter 110%v îsed 6 \ <b,
u'atedl :a iza lî.îî. 1< :', bcitig forccd <o da <lic work ai <lic two.
Tîîe cngisîe is i5o li.p., and <lîc is a îiisselî pipe r<isiîîing front
boiter ilirotigli the shah Ia dry lîmnîibr. Shaviîîgs arc tàîseu fur
fuul. Do you îlîink we are ef'ectiîig a savinig b>' tisiiig aiy anc
boiter ?>

AsiW*.-," Stibserib)er" <lcsot stuy wliat iower tie i 50 li.1t.
etîgitte actual>' develops. If stenusi reqtîirei for eîlgisic :uiid diry'
iîîg ;îurixses reqtiires siigie boiter ta be forced, <luc us urertaiiv
it0 coaiani>' tii usiiîg oîuly aise boiler. Farcintg a hoiter îpast ii.

capacity is etreglily Itaadous, and liable ta tend ta serionts re-
uuits. 1< is aiso a wasuefui piractice, as prace.as ai caiutistion
exîilot ho carried out jîraperly wlieii l'irecs have <o be farceul. If
consumner could give quatîtity ai water rcqîiiredl Io bu-vpeae
iîouriy a verys' ituli cicarer opintion cault ic atffcred.

.. .S.' writes : W~itt you kisidly let nie knaw lîow storage bat-
teries are clîarged. Cani <lie> lie clîarged frao an ati<cruatiiug
cuirrelut ?

Axs'SWR.-Startuge batteries caniîtt lie chiargedc bv ail ;uliu'rniat
itlg cuît5t -. if. liiwes'er, <lie ctirreii siî1îhcd byI> n aLSiltlaitlg
geieraitir bc. rtctified ;si aîîy way, <li it cati b libe d <a charge
tireint. Starage batterie.% are clîargcd bys beiîîg eoitîectcd cras
<l ic ains of ant ordiniars' direct esurrenil source ai stippis', hi'kc a

tamis or atîter laad, and kift iti circuit tuati <lie iitrtiiitciî<a iiîsed
w~itlî <lienti indicate liat <lie>' arc eltargeil. tiei arc îlot ail.
paraitîs tuiai an iiicxperienced miat sauId play' wili; ilicy are
rallher exesvdelicate, and tilt ta get out of order if vial s'ery
careiuily clîarged and disciarged. If properis' cared for. <lie>'
cati, in certain coniditions, lie a vubl txia ta a planit.

l'rao'ual-i for tlie contritiail ai clectrtc railwas"u ii ulie Ciit' of
St. P'etersburg arc bcisig cotidcrleed. 'Ihicrc wvill bc cigît sutles
of tîe.sc <ramwa.àt,, will four central siatiotîs andu a titiîlier of

.%ide stationts. 1'.tres will lie about two' ceitts furst cl:ess an abvout
aneceCnit second clàtss. The proinîaîcraaiofh r.*lrodisitscs'k'ecd
for a coîlcessioît for forts' year. givisig sie cîty site optionl <a pur-
clisse aser twett 'efirN.

Ai <lue lircscctt ,usmsian ai tlle Onîtario l.cgislaltir <lic fo'Uuîwini-
conîpianicas ailt secu inlcorporationî ta buuld cleac ralwa:vs:

ROuI 1Weil & Florenîce Electrie Railway Caliiî)iaui>; Cîtatîtaîti C'ity
& Stiburbats Railwas' Coniîpanv ; Tarotito aid Yarke1:îw>

Cotiîlitv ; Sm1hta lls. l{îcati & Sotillieri Eiectrie IRailuay
Coitîiîsît;'; Seine R~iver. Faby a'nd Fort Fi-sita' Railwas- Coin
pal>' ; andiSiuwcî %%iids«Or sntd Attter..tl)trg R.aiisvay Cçin

la T he'. T .iii,'îiton and Dîîiîdas Strect Kailway' Coiîîiîii. site
Kitiîstanl, I'ortsnoutlt niîd Catztamii 1El.ectrie iRailws> Caîîîlii>,
and the Torontoand Scarlioro' Elecîric lRai<way, l.glît & Pouret
Cosiîi4itiy a'ill secek atiînuctiets ta tîteir cht:iter:.
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WEBSTER SYSTEM 0F STEAM HEATING.
Rrulî RIZIc. to the discussion on extîaust steani heat-

ing wiclî li as recentty appeared in or Il Questions and
A4nswvers" departilient, Messrs. Darling Brotthers, Mont.
geai, Canadian representatives of the Webster patent
5ystelîn o! exh:tust steani hicating, %vrite as foilows:

t~i %len the WVebster systemi was first introduiced iii
Canada and the United States, steamtfitters w~otild bid
upon, a gravity systemi and then add cost of thc WVebster
systemn, resulting iii a prohibitive figure for ttiv wvork in

rnost cases. After somte experience they now estinmate
the cost of a1 gravity systeni and ofl'er to instail the

Wecbster system ut the saine figure, and iii sotte iii-
statices for less moncy. XVe offer tlie Webster systeni
entircly on its nierits and econonlies, claimiing it well
worthtî Ui price, wlhen comparcd witlî systemis offéring

neo simiilar advantages. Ili fuel economiies alone we
have tlîc most accurate data, taken from indicatorcards 'whcre tlie engineer wvas entirely impartial, slîowing that
a back pressure of ten pounds on the engines caused a
loss of fuel equal to 29%, and an efficiency equal to that
percentage resulted froin the application of the WVebster
system. The extent te wvbich we can reduice pipe and
valve si?.Cs, the discarding of ait forrns of air valves, the
less labor required, aire incidentai only, aînd permit the
installation of tbe Webster systemr ut a cost flot exceed-
ing a first-class gravity system.",

PRESENTATION TO MR. JANM MILNE
FoR several years Mr. James Nlilne bas been con-

nected witli the Terauley street electric tiglit station iii
Toronto, fornierly as superintendent for tlî'c Incandes-
cent Liglit Conmpany, and since its amalgamation with
the'lToronto 1Electric Light Company, ab superintendent
for the latter company. A few weeks ago it w"as
annouinced that be had resolved to sever bis connections
with the comipany te assumne the mianagement of the
Weeks-Eldred Company, general contractors and muni-
facturers of the joncs underfeed niechianical stoker.
General regret was exprcssed among the employees,
and as a token of their appreciation INr. Milne wvas
presented with an illuminated address, accompanied by
a marble clock. MNr. Henry Anios, foremian of the
metcr depart ment, miade thle presentat ion. The address,
which wvas signed by over thirty employees,w~as as
foltows
To J.'.%ui:s uxE.

l)Ku Iu.-WL', tit eiiîîployets of ihie Ist:îaudi-est Elecîriv
L.iglî Co., lim~e ka.r:îed wiîlî regret glial vois arc a1bout hlea~

uauud 'eter youur connuecîhiî wjthliselu comîî:uwy. %Wc :;ke thiN;
opplortiiiiitv go placee oui record our appreciîioi of 'ouur straiglit.
forwa.rdl t;lci uiauîly îreatuîîeut of tus, antd of vouir dl;stiiugusluiecl
abitîties d* iavelis he discharge cf flic dutie'. or lise office of
sulxenliteuidlet:t of lie couîîpaily for lise ixtst fivey'ears. Aç.su -all
ma-rk of lise estecinn .liu ichi Vois atrc fief( tî)' tu we tieg to I)re.euill
vau u ehl it i' narble doIck, aîd a l uotugu il-' intritisie valine us tuii
muuch. il wilI serve In keeli us in rcnieuuibrau:ce.

'tht e w'ush ou conu:lete stuî'cess in yoîi- uîcw position, andîu for
Mn,-4 Nliiue, yourself aud faiîîilv, î.Lc IFE. ^.Ni)iR5'.I

1IENi<v Aiît's J. G. GxRot!CuIIF
[Sigued cil ClAs. ZtOE.Y ''i.IAN GCaîuî)AIZI,

Au.E.x. RUIER'u >I. l'uu<E, &c.

Mr. INimne replied in a happy speech, referring to the
harmlony that had always existed between the empîcyces
and lhimscîf. Mr. J. G. Croucher and others folîowed,

nptîasizing the kindiy sentiments, expressed concerning
Mr. Mimne in the formai address.

Mr. Mimne takcs to bis new position ability of highi
order, coupled with a fuit stock of energy. WVlien to
these is added the advantage of a valtiable training and
experience in engineering, it will be apparent that in bis
Present position hc is likeiy te prove hinmself te bc the
riglit mnan in the right place.

INEFFIGIENGY 0F STEAM PUMPS.
T'ORONTO, No%,. 23- t 897.

I*., il,. ldit..r .f dte %ANA: 1r< s u i ricA i N uuw,

It 4R SIR, No econotily sîotd lie toc siat to re-
ceive the attention cf a s-arcful mtanager. 1trcecutily
heard of one which t commend to ait. Steani puinips
for boiter feeding, 1 dlaimi, are a very iinellicient appar-
atuis, and couild be repiaced b>' either power puimips
operated off the shafting, or b>' ottiers actuaoed b>' an
eleetric tiotor. Ilu eitiier case the po%'er cossnied iii
the mere f'orcing of water against the boiler pressure
%vould be a ver>' inappreciable item, wvhereas if tîte (plan-
tity of steam constimed b>' a steami punip couilc bc
ineasuired, it w~otd be fotind quite considerable. tt is
seldoim, if ever, required te pumnp wtîile getting up
steati, and indeed it mnight ulways be urranged to puuuip
the boiter fuît alter shutting doivnl ; tlîe actual animuat
saving iii coul consumned would he fousid to considerably
more thanl pa>' interest on ttîe cost of the appareius,
whettîer a power or steami pumnp were uised.

I %vould bc plcased te learti ttie viewvs of others inter-
csted iii ttîe subject.

Youirs truly,

TRADE NOTES.
'l'ut Royal Ele.,'îrue Co. is slippuuîig tige I laiilîouî lilecî u.c L.iglit

& Iloter Co. oune of ihir miî>4e phuase -,000 luglit alh1eruîaîors.,
'.vigl statioun appara.t usti. etc.

Tite W. A. Joliuîsoii IEectric Coipauuu' . Iououîîo, lua'e reuuîoveil
frontî York street to u34 Kiu:g strelcsh, WC'tIier.'c tIleY làast' Moîîre
couiiinoduou' auîd conuveuîjeuî ollices nid warertouu:.. Th'lis couin-

îliuî>. re rej)resentat ives cf lise ccteliua.tetl Wagner' transforiiier.
Roberval, Que., b'. go lIse au cetcrie liglit plaunt. 'Mr. Il. A.

Scott, wlio lias. fle~ uuiater iun charge, luis' pîlaced aui ordcu' for file
Crockcr '.pecual tîurb'uies wijlî li hueickes 'Machiiuît' Co., cf Shuc.-
brooke, Qîue.. 10 hoe dehs'ered 'un teul day.

'lie Cauuadiau Cottouî NMit!, cf Miltîwu, N. Il.. luase t'Iosedt a
colratcl willi thte Roya!1 Electrie Co. for 011e (if îltb ok.%%.

. KC* « two plua'.e dyunamuos, wouiuid tc dlihier sO go volt% ta tilt
.ers'uce uuî;imuîs. %'ttiu file la,.t eighît we'eks tlli'. i% lise uiird lairge

uuiiuilacturuîgesîabislenêut Io uuislatll Oute (if thieseý iîadîu:ues of
tlt. Royalt Electrie Co.'s uiiake, fiue Ileuiun:uuîi Mfg. Co., of l'a.ti.

ad -. fie Cocksfttî flclw Co.. cr Brauuîford, beiug file uhiler- tw.

M.r. J. Il. W'talker. whio for uuîaui yeaur'. w. uiiuger oif liue

Cauiadiau Rutbtier Coitîîpauiv's To'ucutc hîr:icli liasî' recc'uîî 1
severed li%' couîuuceîo %viuil luue ccuiipauuy autit al j'le a sshle.
',:tle ageuucy for rîubber goods. ai No. SS Ba:y sirect, 'I'ououilo. %Ji..
%%*.lker". loung tud s'alîu:ble expeuieu:ce in lî'.uud(liuug tIis' lie of
goodck, couupled %vigi h is eusoial qualificatijoui', will doubi le'.'
etuabte liiuîî to uiake saîif.actcry Iuuu,.'uîe'.' s'oueiuetsbouî'.tîud Wiut

'.ute lin hu'u, uuew venuiire.

Wc :uaths'jvsed bv liue Pa.'ckaud letic Co.. tiÇSi. Cîînue
Ouiu., glial îiey Il.'ve receuîtly iuiporteit froi:: Euuglauud a sîant!dhs
(rosI iug ilaclie, wluicl will ciaille tlîeuuî ta î,rodtuc fro'îîed l:îuuuîi'
'.tulk'rior t0 tiiose svlî'cli huave N'eu: lre'iouu'ly 1pl:iccd uupun igeut
tî'trket. 'Tlue fie trc'.hiug lirodiuet-c by titis umachiune sol'
iniuclu les'. cf fil iglit tiî.tan au ordiuiary frc'.îed I;împ. H'*Ii. cluns-
paiuy are tlo bî a piositbcu: Io doany:> style cf faicy fro'.îiug.
briugig ouh letter-., ulicuîgrîuu:s :îuchi '.rd tucsigu lapoun
i.tnili5 Io be tu'ted for decoraujvc puurlîo.e.

PUBLICATIONS.
l'lic 1E.euiiieuîhau>, l'ricifuhe. cf Dauu e'sigun ' j'.t aisa ble

liti i bock liv J. CG. A. Nleyer, andi. 1îîulbsliecd tis' flic ic(lusîri:u I
Puuhulklî,iuig Couiipauîy. New V'cuk. Ilt rcais cf tilt' '.uulject in :4

crlraud couum'.,e uîu:uuner, anud u% s'.cIl uluu'si.rt:d.

'l'lie Ilower Ilîuhh'li'uuiig Comniauy, Ne'w. V'ork. luave favoredî uu'.
wtd a coîîv cf a '.ery uu'.cftul anîd cciîîîrelieusi'.'e book, euitle<

Powter Caeliu I.' s'ouuîain' '.'.i:u arc cl.uiuuied to bct (o: rec
uîwcr'. t0 uiuuuîeous quue"t'oni' coverug lise muainu îriuiciple, c

'.îeanii enineueriung Lt( fic i raisuîîissiuuî of pow.er, at'li totild1 bc
of spqecsal ass.auce un preîîariuîg suitit' for "aîuî,uub
l'u'aftusc'lv iliutratted, c.irefuulivls' rcpurte aud uleatN' îruilcti.
s'eluuuie cf couideraulc uierjt IN Iîrescn:ecl.

Derciliber, 9897 CANADIAN ELECTRICAIJ NEWS
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ieiDU-cA/,rIONA.. D PA-,N
1,TR.OID'JC'rORqY

Afier hlîasste i.iterxii.,ti fic gtîîlAiiher or tiit jotirfil lias ueciiiei t0 tes'oie a metite auîtatini of' apace euci montl lu wliai mevy lie ternae an 1.;ducati,,
I>cîîarttiteni, wieien huoile ittectipîttai ailes aetcical formtulaf trend itniutniatjcat troiieilis i lie tjiisi.lttustrnie,. aei am fr as posçilde rafle andi exatipte 2î5Cel. Aille,

ie or fic ettiior. I have .1tt1 pite<îsirC uantetîtuteit to consillassue go tits tiellaimet rrtiitarty eacli morale, naît befsote îtîsctiî.titg actutit maîhernaticaltarn~te as, %tk
,iait>' inîiitdtie flie suîl tije ia c.

'lite petîriry ult of ibis delkartîieni il cttiefly to ittcrenc flice value cris alme.tiî vutable jugter. gay lîtlsJag iri flie lianti ofevery eticineer wl'O ul îy knsaieîit
of itte eidstentiary ursipte.î of %oetient~ ti lii lemasse ss wll etiabte li, t linte siiiiy lou rusie! flice its itricale itiecliatilcai tndî eltricai foml. t, o1u.,
tett %setle etnue,îltg c,îtk andi îtubluistoii faute flatte loaslutte cotitîl u rtia ttats iii îtauat> cases leit vaguciy tt4terstml, Andt s'ery ofteit etirety gllisuttleîstom,. lt

meliitR arthertuise sittuabte a'Uitl sirciicatty saltsitits in fle rater.
Jti t aiart sritlttiti ,,Ur calcutatiot stoutit coiillicoce tiecanmie a mnalter of seriou li tti;it, senti lin exiteriegice bail ta tie careitly cotii4tered. hJaija il,

oui flie(tics ittal i tiere sire alitait)->' ls n ait> X tinti iitteer% srgaule carty edtàcafit, lias, shliotigi force uii circutntttatlce. iîeci dticiet, anti ltast htiem wio. iruijtutîLc
olipjrttint.. ie tlti bett aale £ retien thcir lail), etltcait for .er.Kitowiî ai)' otisersation anti expatentce fic k.rea necexsiu>' of haviitg a titaroigh etemeor

etiuicaimaît teinte atiieuuirsnC1 tiit'rcs andi catcu$.%te ts-olttit, and flic atteosu titile iîiiossittiliy of Itle %tudctit nlitng ai a %.%îisiacstry cnîicltîîsîoîi ni lits %luttet Methe a il
ilorMuasse tîmuieleulte ')ilte îtttcîîte ori ttaiiîetticu lirts'otvei. 1 )liave decidrit to commîentce ai li seuins tend carry onl flie lîrcîîratllne otliet iniii oiii limiîga
ait f.tuttda:ti anit adsatrmrg [t> eau>' sitges% tntit ttec Itrinitct 1  tlesîtitllrg Itle 11tit % thui ii stltt formuttla m'it lie et 'etunie atcah'titeso fie aibsa.
taîtex msu lie iterîeCri frontt ait eitscatj'ti o nu tIti ii i a, cote pluîd . itti pratiieritecanicat attilit>', is lac welti udtttlrsd 10 resiteire tm'niaîeîii.

. lie prog'rammtte . iic 4 liaes e t utiel for Ilte titteetîtig naine astiulà%ls titibrace'*
liikui ' FmdtisT ex - Dcrftîtiiîaiis antd ex kitrnationi cf mriîcsistes tif, astis eticîtisi f d tics ion t0 rossitnols fmnctioit, anti sice% sers.

SQUAmuu %.s.) CîmtcuR.Aw ttaiit -I)eftitîon ainit explâîtaîoît iruit ;uractis'at tiiioti,îrnîioits lof
ce tic^ S. autîn Cnt IN S) ti(AI lousîltît~'i-) it a ti ci eailtautiotis or, suitit gractical lltts.

SQUAutti ^tul CUutt ROÇt<î- t>elt'iaitt en îatuîîi of.
%AyVWTy 55 CAIctt .ribN -S tre nti i.esr 1 >'peuu oftiiit. iti îîracuicai deicttaîstraiioit.

lt.Iîîu CsrtucTuOs -'SI&)-%, nisels, jointseait seani%,fl trun %scOWttet .1v gtue'aregi c. ii l. toa ndi itraclical tentiomttraîioit.
1lits flot fic inutenitioti u 1 MI ilte% catitita tnitt a trucs' ai figures Iitsît Coliiîeil eittoul referetice tu art)' puartictiear otîject on the coîlrary. cet-ry giroli ii li

raîefully lthourlit nuts aendily tt ict infoîritior giet, as wt be of tise tc) >t, and ai, effot iul ie tonde. taçes oii exileetîce cuit a Ltiowltixi or tli, relîtirCsnt,îa, to ratc
taisi %crie% satt compacte ira e e!>' iuricular. wAm. ' loimstm.

1,Abrctl.« Vtti.
APPLICATION 0F OHMS L.AW.

<Cotîîuit.)u«

IN o ui- lasIt article WCe deait wilii thle appicatil of 0i On*% iaw
t ma iî îîî be t erntîcc singlie couiiet or circuit s. 1:ee i

source tir vlecirival cîîergy îîî:îy bc eilier a batierv oir a dynaîtto,
t ire case îîîay respmire. ]i titis article WC wili briefly iiilrate

b> exaîtpie lise application or O11111,% law ga portiotis or circuits,
;trit tlso t o divied or siiîli circsiisý.

VORTIONS OF CIRCUITS.

Aitl portiotis of a sinîgle circuit titistiol viecessity recevve
ste %.aille cusrrenti, iîut fice aictuoalincetive force, or wiîat i.s ustiaily

.sîyied differeiîce oi îloeîtil~, or drop il poîcîtal, and resistaîîce,
tonay vary to aîîy extetît iii differet sctions of tile circuit.

Esîîpe(4) A getier:tor inailitailis a1 constantt E. M F or t
volt" betweeîî ils teriiiiial,. Thec teriitial, arc canniiced to :s1tsJ
vurreîîi is p.issed iliroigi a serics of fo5lie cols, olle liavliîg a re.
%sittice air io ohmis,% 01we i olitts. uneC I 2.5 ohmsss, aud onte 6.2s.
l'ayisig la attentiion tas lthe rtesi';tatîce of the cosidîttors, bclweetî

ilieNe t oil,. whit is titi. E M F bcteci tise terintais ofi cdi colt?
A ,olutiosi tif tlài problecîn eaut best bc reached by application

of iîriticiitie lidc doms il rmie .1. vît..: Tuai ltte eiccîromiotive force
v.tries directiv witli the resistatice and witit ale curretît.

las tii case C w sui to fallid E Mi F aI gis'cîî pots ore flic file,
wltelt i% %allte or coil is kttowîî. l'le ictal R or i t!e 'tur coil s
93.7 Oiîsa -Ca'lltg tise cOils i, -1- 3, atîd 4, and te tlifferetIcc Of

polcii lai ît her t erminîais FI , E', F', E', we g'et taie proportioti.
As jo E i

.11 75: .i: ho volts

Tlitei workiiîg otît site î,roblemtt b>' regular reses of pro.portiont,
WC gel

E N F tifE ' 5. volts.
1.M F of El'ý9.3
E M I. or El 14-7
E.Mi of L- 7.3 »

Ait exatiitiatiot,(i l ic prablumi %%;Il aiso prove Io the s,,ttdeîtt
a ie thleory oftile !satetieti t lbat ail portin loti ai sinigle circuit
itîtsi rccive tile %.fille. leurreti. I'atkig, for exansipie, total resis

tanilce orfille -'i 93.75 O!tItîs, -ard E M F i tcriîlilltis Of gttcrator
aet utIo voli s :filt :tlplîl% umîg nule NO. I WCg,

E îîo
C -- ý of -ý1.1 7 atpr

% 93.7i
Applyisig site .faite priincl;le% go aile coils, Etl, El, El, aud E', we
fiit aetua currcit i t eititisi.- of cabi% Islthe saili.

Exaîtple (5): tpp sit %lise extetîta-l circuit was cotîîectcd
to a gcirator lîavuîîg a reimstîce oi 10 olinis. l'lie E NI F tif lte

50 aliîîî ooU lin, IeCîtI roait to lie 00 volts, wlî:ît is the E M 1- ai
tlic tqrriiiitis.o ai le getîcrator, filt mslitt wvoild lac ale E M F of
tue geitesttr oit opit circuit.

l'lie total 1% of oser cails lis baerai fiutd ta bc t)3.75 olhms, and.
b>y rafe ' wc deinastrate abiti, ils tie ri.%tatce or Ilte coil us t0
Itl' total 1% of lthe circutit, so is Ilte E MI F at lier terîtilîtals oi lite
&-%til t Ilte E M F at the telaiiitai tir Ilte geiterator,

Or. as% 50 :9. :: (to
:atal. x -i: .:; E 'MN F nt terîtii*taýls of getteralor.

liv fiiowitig nule i. WC failli Ilte casrirevît :et tlle terintal-, or coul
No. t tu bc

= i * atîcrel.

Tite total reNitzande af lthe circuit i-. %lie internai resistaieo
the geîîerator= ta alits flie resistaive af ile coîîdîiictors, of

%s iiii nto accoui lias becai lakei, ai gla rOrsac othte ftor
cOils = 93.75 o111î1-

a()+ 93-75 1 3.75 oitins, total R oflfine.
Tiieiiteso ftis] t'eqnired E al F oi xeneralor le nti n curréni

Ofia. 2 aiprstitgit na rc-is-illace Of 803.75 Oltitis, we itîubi
apply rmie 2. E=RC

ur 1,2 x 10.,75= 824.5 volts, reîiltined E 1,1 F ai getterator.

STREN-'GTII 0F 1101LERS.

flaviîtg detcriiaed flie strentli o ai le boller ai fle joint%, we
siext nespire ta deterittine safe working pressure, tiiickness of
pllate, tetîsile strengilier secîilîal ;faile etc.

A stantdard baîter- is said tu, bc- 42 iaches ila diameter anlt.' have
ae workittg piressure ai ioo pouads lier square icie ifcon.

sîrticted luit best miatiîter of iron plaie oatte.quarier inch aficheli lav.
sit< a leiîsilc slreltgtiî Of 48,0oo paItlds pier sq. incii ofisection,.

Frotît itis, titen, we cans construdt ileh foliowing formutla ta 'Jeter.
filitle the safe wtarcitiî piressure oa ty boier:

TS x 2T x% sireagîli oijaisat
D xFS ='

and front titis we reqîtire but a silit transîîositioi to cornstrutîc a
formtula tes detersuna citer tise diarnter or tlilcktiess of plate re.
qîîined ta conforta t ts standard, and

1) x Il x FS
,sx/.= 2T 2 =', and

TS X2T'X %
Il xFS =D.

Titis formula neicra loatty boller, in laatterwites ier coiît ncted
of iri or steel, .4S,aoo potînds bCbng takien as flie tettale strength
for irain, and O~ooo potisids bscing takeias ale tetîsile strenglit for
st'eel. atid four being takcen as a Laclor- of sairely in acacia case
wliei bolier is cotisiîticîed ita be.st nantter.

Exatlel (t): Find the isafe workistg pressure of au irai boliter,
salade iii besi mtanagter, joints liaviîîg a sectioîtal strenglis eqîtiva.
lent 10 70*1. Of sOlid Plate ;boier bLiîtg 4-2 lches ini diaineter ati
iîavittg fate Jio ai t inci tîiclc.

TSx 2T x 42 =800x .. =150 pounds, safe %arli.ng

î)reStîre.
&'foie boller it steel wotld becante:-

4-'X 4 poitds fier -square incli safé working

pressure for steel.
Examnpie (2) : FiitJ the reqtîired iiiickitess af plaie (siceil ce-

qîîired in a boier five fes in diameter, ta ca4rry a saie wvorking
pr ofrea too piotinis toalite square inchi, sedtiorial sirengtli of a

triplie rlvetted joint beiîîg 7a/* ai siretîli af soiid plate.
D x -Px~ FS T

TS x *.
60" X - -00 x4

24,000 z 7a-i tc1ae.t %ýt-yý,ic1a qie
4,00 51 2= 8 tcleo îary. iiuq.hcdîscn

oi piste.
Exantîpie : Wliîat diatriler sttiid a boliter bc wieit acoîtaincied

af iri mnade lasi ttativer and wili M~ inîch plates, working
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pressure ta bc 2oo paimndq lier square inch, joinîts andl rivet %ce-

tioflç hîavilig a terîsilc slrentgtll cqUal 1a .70% Of 4trengil ai' salit

T S 2 T .X 4 -000X ix 8 -x 70=33~ ,6 4 imlice

PsS 200'<4 SoJ
Saine lxilei' co,îstruced ira steel:

60,000 X 1. X .70 = incItes

200 x4

Exsiapie Flt! tlîe strain lier sectional inch agi a boiter 42-
incIte.. in drniter~ti, having W~ inch plate amîd lîaving a working

l"esmire ai of 10PaUrds per Square inîch.
F"ormulami-

l'S P 1) =100 x 4 2 =80 pouiimds straiî li~er sectioîîal inich ai'

plate.
STEFEL FVRNtsACES ANI) FIt.t

Tue Cataula Stearaîboat Act provide'. that the externat warking
pre.stire ta ho allowet! on,îplane circular -steel fuiaces and fimles

wIen Nuîbjectet! ta 4tîdli pressure, when thse longitudinal joints are
wt'ldt'd or mtade witlî a huiti ratp, shali be determiiiet by the
followiiig formuila :90),000 x the square o!' thickties'. i' plate ina
incites -(lesiltli iii fect 4 1) x dianieter in iîîcles equialsthie working
pfsit'C pier square inîch, provided it dites not exceet! that fouîîd
by thie i'olîwiuig formula

8,ooo xT"
1),

l' thickness in inclies.
DY diameter ira iiîches.

Tue Iciagili t0a îicastiret! between tise rings, if tise fuanace is
madie witli rinîgs.

Exanîtîhe: Fint! tue working pressure of a circular flue 36 inches
in diiiaîetcr, 6 fect long andi made of .j inch steel plate.

90,000x' V.90,000m<- 3406 126,54 = r0puaswrighrsue
6+i0-36 = 7 x36 2.5- apud okn rsue

Chîeck: -,oaoxT' -8,moox,375 8  ba

The collapsing pressure oi' a plane circular furnacc tube is
nisîtn b>' the following formuala :

8o6, 3oo xT 2

D. L
Whcra T equials; tlickrue!s of'plate in inchet.

D equais diameter ai' flue ina incite'.
L eqîîals length ai' flue irn feet.

Exataîple: What is the collapsing pressure oi'a furnace tube
whose dianicter i5 36 inlcites, lengtb 6 feet and thickness ai' plate
ýj inîch ?

8c6,300 x 4o6= 113,36ýs;78=
36 x6 - 216 284

CORRUVGATEIIS STEEL Y;URNACES1 ANDS ILVES.

Steel flue furnaces, when new, corrugatet! ant! machine mtade,
and pr:icticalîy truc cidces, tise workiuîg pressure is fotîîît by
the i'ollowisig formula, provided that the planie parts at lise ends
do not t'xcCCt six inchtes ira length, and! the plates are nat less
titan ý ai'an inch tiaick andt funaace made ira one lengîh.

i :,500 X T"
-]>, - =working pressuire.

ilnd for carriigated iran fornaces made simrilarly tlîc iollowing
formutla calsî bc used :

D." = worlcirg press.ure.

Exainple: Fisod the workinic pressure allawable on a cornu-
gatcd ,.tecl i'irnace fluec 42 incies wide, 7 Ceci long and! 4 thick-

es ofai î:te,

12 OX-7= i i .6 pourat'.
42

Fuît! lime workiiîg pressure allawablc on saite fiîurnacc con-
>truaied iii irant.

10.0005 X jî37m5'
42

Tiie ciectric light compaîîV ai Dartmouîth, N. S., have afl'ered
tu di'spose ai' their plant to the town for $30.000. By agreement
ilites'are bouîîîd t0 give tue corporation the firal right of purchase.
'Te çitizeis' comniiitîce lias reporicti that the pîlant is not sat
10 ulle requîireîraents ai' tlle tOwn. and! it is probable thita arrange-
mtents will bc completet! witiî a New York compatîy, representet!
ýs' C. K. Corsaumt, ta purchase the plant. Thtis company have ira
siew the development ai' the water powcr at Fait River, aI an
expsendituire ai' Sioo,ooo.

PfRSONAL.
~Mr. J. Il. Kelly', or *Ilyth, Omît., lia:s at.c'i1t.id tIle position tif

manager aof the Ciodericli electric liglit planît.

Mr. Chas.. W. ilagar, former>' manager of' the Royal Ele'tmia'
Calisaisy Montsreal, lias. bten appoint cd mlaniagero aIllte DoîîimII1n1
Bîîrglary & Gusaranitee Company.

Mr. J. F. Richartdson, chier electriciaa of' tilt Catndiati l':îciti.
Ratilwa.y, bas ju--t retîrnedt front the V'isikat, wliere lit' %urve) est
tise route forat telegraph line over Chlcout Pa'rs.

MNr. Shirley Davidson, of' Montreal, Il;as mc'epleti a positioas:
clectrical <'ragineer ina Jamaica. Mr. l)avid'ion was capaia of
McGili University' foot ball team, aînid is ant ail-rounid athllet e.

WVe regret ta learn thiat Mr. F. S. Ba:rniard, mîana;ger ai' lise
British Colunmbia Electrie Railway Campanyt>', k .ufering frot a
broken leg, tise resîilt oi' bcing thrown frot lis' buggy.

Mr. Peter l'attertion, superintendent ai' lise National! Tlube
Work't Co., McKeesport, l'a., was recetitly proiloted ta hIe poasi'
lion of conistilîing engintecr. Air. A. M. Sauiceis lias b.eii rap.
pointed stîperintendent.

',%Ir. W. L. l4ird, of lracebridge, Ont., as. present Itkiig lise

course lis clectrical engineering at the Caniadiail Giieral Electrie
Comî,aîy's works ina Peterboro', lias accepteil a position withl ise
l.aelîine Rapids Hlydraulic & Land Ca.

M~r. F. Il. Brothers, supierintendent ofcomnstrucetion on tise Atînt-
reai Street Railway, left a l'ai tnight ago foi' jaimiaica, iii colîîîec-
tiont withl the proposlet! electrie railway it Kinîgstonî. XIlr.
l!rotlîers expects t0 retui Io Moratreal ina a slrort tinte.

LEGAL DEcISIONS.
A cASE of' considerable imterest wa'. lîard at Stralfarti, Olit.,

lasI înomîth, beitîg an action for daniages broîîght b>' Cyruis 1il;ck-
ing against Il. 1'. Dwigiît, presidt'nt of tise G.N.W. 'i'rlcgrapih
Coîîîpany. H-acking, wiio was -ara operator emuptoyet! by k'r.
Gladwiîî & Donaldson, brokers, of l3uffaslo, wraîe the lattter fuiiî,
who lîad leased a wire ira Western, Ontario frutti lits- Greaît Northi-
westerni Telcgrap)h Comnpany, intiirating liltt tiiey weîe hecig
ovu.rchargesi by the G.N.W. Telegrapli Comipany. Tiic lei ter
wa% sliown ta Presideîît Vwiglit, stlo wvrate Gal'iî& DonaIld.
.-an ta tilt:- efl'ect that Iiacking's epistle was -a piceca'i:tiiu
impertinence," and! tiîat Iiacking 1'was ail then black list for sonie
tigne and! was likely ta remain tiiere." li.ackisng conî1,laint'd tlîat
D)wiglît's ltter wau, libellaiîs amrdt claiîna.d daiîmages. 'T'he jury
returnet! a verdict for hIr. Dwigh:t, :îssertiiîg tlî;t tliere w:ts ia,

libel.

The Anierican Society ai 'Mechanical Emîgimmer'. muet iii
New York tbis morath, andt f'ront the tuituber :and valuse aif Ille
papeis presenteil the proccedings misti have beàof ai' mon
ttan uiquai interest. Mr. F. R. Illitton, 12 %Wcst T'lirty-firsît
Street, New York, is secretary ai' lie socicty.

The aranual staicralent of the Cornwall Street Railw:îy Coany,
receiîtly issuet!, siîowed a total year's business ai' S~a26,made
up as, folloivs: l>assenger rcccipts, $t6,5i7.5: freiglit, $s,661-47;
ether soturces, $7,o63.8o. ilt- aperating expenses were S2oa,-
172.88, the items brisig salarics, repaîî-s. fiet, sinow %weCIpiîlg, iii
surarace and sutidries. The bond! interest was $2.500. ania the

account intlereçis $î,2So, leaving a t'et profit Of' $1,339-8-j. Thei
capital stock o!' the campany is $#So,oaa, and it lias ii lise trc:msumry

$33,80

C. E3. 81113E1sRICIHL
M.anuf'acturer of'ý SHERBROOKE, QUa.

NI~H Wl RIDE EEIRICII. IPPNRIO8
L1clus of the Whtnmey tioctrtcil Instrument

Company,& Patente an Canada.
Paîronite hfome tnti,îmie,.. 4' Att t a.c iuu muiai.

FOR SALE-OH EAP
A lieu; sito kilowatt, 12-otmultipolar dirct cimrrCit dymamao;

latc'.t Steel framie type, wîi irosi-clad aurmatuîre : a nîîa-t canipleite
set of' station attachments; suitable for incanclescemît liglîiing,
with a capiacit)y of' z,Ooo sixteci catidie power lanlia', or fuor power
or electro-cliemical il. oses; lias nu:ver bceemti set! orily for a test.

For patliculafs apl-PY t0 E. IL. tilt.BO&E, 74 i!ritu.wick Avc.,
Toronto, or ta Jom.!. TLMIV., Kincardisie.

TIIE O.4TÀAtO i'EOpLES SALT ANt) SOt)A Co., Linmited.

1),cctitl>cr, 1897



CRNADIAi4 ELaECTRICALa j4HWS tC i ir

ELEGTtRIC I<FULWPcY DEPMtRTMEJ4NT.

ELECTRIC RAILWAY DEVELOPMENT.
,\N cxchangc givcs soutec intcrcsting fir-gurcs relative

to Ille levclopmcent of clcîric railways in the United
States

'l'cil years ago there wcrc 0111Y 86 miles of cecctric
railway, îrack in tise Uniled States. Now thcrc are over
i4,ooo tuiles. ]i these tesn %.cars strect railway propuil-

siomî lias been revaltiomii.cd. Ilaorse cars have disap-
pcarcd cntircly Cromi iiost of the liuics aid wvill scion bc
ctiriositics, cable lisses~ have proliably reaclîcci their
tiiaxinituni nîileagc, wlîile c ti nîbcr of' elcctrically
o;îerated car-; lias grown froni 172 ta 37,000. Tlhese
are soie oi the iiîpress.cf:e ± slioi. b' tlle followin1r
table, takeil Irons an article In t he Nesternl lectrician,
cnititked - ýA lecade af Elcctric R.ail%-ay, I)eeloptnîcnt:"

*oi'a iiiiiliîîîbe r o oitr.î itimg ..itt e raib a: toiii-
uic..1e ini thle I.'ilit ed Sui e%

N îiuîl.er ofl!.~reeî r:îulay o. - .Iu. vra i d hIl)

N titttterq til -Ie'ite 3 itwaî V .tettiiui' ovi-ra leil 1

N taisiier (if I.îreet s:1 lw:îy yNiuciii, operatld by

XS il.eage oa it 1r. Iât ik-

eîhegc'tif tle u'i.
iliilcage i.iaî fiîîî ln1.(tt îcîdîg

t
isileage tif ehiote tas z

Ntîîîîîtcr tif %li dil.c iic a, ar
Ntssttlhîcr (if O-ltr. tar

Toîuîtal ti lî'il(r of .. aire r' i

iSsua 3$9

335 a<

871 69$X

5,993 15-250

4 -3 318
17-* 37097

108a 417-03(

Ili 1888 tle horse car tracks reprcscnted over qi lier

ccint. oi the total, andtI ei clectric railway tracks a Iitile
o%-er i lier ccent. At lise coin ie icccîeîsint'of this %,car lise
Ilare car tracks were a little miore thani 6' , per cent, ai
lise total, %visie electric r:îilwav tracks represetited more

tlîau 89 PCV ccint. aînd îîere stili growing. It is inipori-
ant ta note, liowvcr, iliat in thcsc tcn vears oi clectri-
cal devclopnciît ver>' little progress lias been made iii
the directiaon of suibstittinitg clectric iliotors for steam
loconiidtit es, c\.optu:ig tipi cvaîcd road..

tuinIlt à~ 8 rip) 0%I t I V 1îriit..eJ C e 1iei.ili tIf t Il e 11.l1 aijl t 0 , G r-itîîtîIy
-oiit Iht.il311*1ilie ra.ihwa vj fi tiîî li':, n..cille to Si. Citiariîîe..

Tile siv -lu< la r:3333 c I lle Ntiti of S.ooo0 for I lle bitldinllg of
a-i lecitraîa ic Si. 'ii:,... t)ti., w:, carrieid by flic raie-

li:%>t:r. ca Illte 3otit tiltitua liv a large siajority. Ut. ietr ilit! :gret..
miens i[lie %-1t.ii itlns blînUc .. ix amid clie.lair f iîUe% of t r:ck.
M r. J. Il. Ssil iii theui proiler of I lie >clnimc.

Me...r.. l. . ic;...ii. ai lalifax..ai M ~l3î. Mackeiizie. of
Ttniic.'1erc ici >1 iiii ca t-cetii a ~ipeiii 1rranigemnts for

tlie tiî. ri' mu f thet elvetirie su-al.iv :il K iigitii. Jaiiaa, re.
fercîice si wsii h.it% a de !tai'ilià Nat e iîîc uiict of thle Sîus
I*Iîe îori, of eai.ulCiil i tc b islitti osi raid<lh tliîrîîg tie
-isiier 8i1011111î.. cl u1: liai th liuexi fliotlix-1plle 'nlîa biî:uîîs of i lie.

u..iaid in1.1 elijai il) I lle 4cliglits of railid ltocomnotion ;ni hoi
ueîlc.wiîhls thetil c l't'ifart 1 f per..oliaI exrrtitlu. Auîîaiig;

uliti.e ititero-,ict ini ie Jaiauea p iclit aie arc :il. M.%. Wiîiiey,

\\cIlliin eKuîie Toriilo, ; %V. iB. Ross%. Q.C.. lialifaix : R. (7.
hirownî, I halifai, hB. F. l'car'oi. h ;aia 1%. 1) i~bi. Q.
(' .. Nlogits -catl . Gi anc lle C.- Ciîuîmîiiiiii. l a îîd W. hB. ('lin p11l.a

.Niottre.tl.

THE LATE MR. ROSS MACENZE
A rî.îî<îîfroni Nelsonl, B3. C., a fewv days Igo,

atnnouinccl tlic death of MNr. Ross MNackenzie, -1 gentle.
mis %%ell-kniowr ta InantY re-idcrs Of this journa-l. At

the timie tif is denîlh1 whicli is sipposed to Ilavc restIlle
frontî an inijtir% receii'cd at Niagara Falls, and for wlîich
an operation %vas pcrfornied, lie %vas eniployedl ofVucillî'
by' tlle C. 1>. R1. iii connectian witlî the construction of
thle Crow's Nest Flass railway.

Th'le late Mr. Mackenz.ie hiad for > cars beeni engagedi
in raikvay' %%ork. [le tt:îts a soit of MIr. Caniphel
Mackenz.ie, of Toronto, and %vas born inl 1857 iniltse City
of New N'ork, hut reinoved ta Caniada %%lienî qîlite

Young.- In 1873 lie cntered the service of flic Shcdden
Comipany iii TIoroîîto, and two yCars later wvas retnîoved
hy the cotlîpatiy ta H amilton. (nV 1878 lie a-ccelpied the

1*u1 L.KIE. MR. Ross %IACKF..Zlp.

position af book-keeper for the Credit Valley railway,
and iii 1884, whcn this railway lies merged in the Cana-
dian Paciic railwa), hie became general superintendent's
accounitant of the Ontario division. Afterwards he was
renioved t:) Montreal, where hoe remained for several
years. Slîortly after the completion of the Niagara
Falls Park and River Railway, the management tliereot
was ofïcred ta and accepted by Mr. Mackenzie. About

one ycar ago he tendered his reignation, and quite
recently acceptcd a position on the Crows' Nest Pals
Railwvay. Mr. Mackenzie was a niember of the Cana-
dian Electrical Association, and served on the excutive
coninittee for anc year while manager ai the Niagara
FaIls road.

A ew ),cars ago Nlr. Mackenzie stood in tlîe front
rank as trn athlete. lie was best known as a lacrosse
playpr, being captaili af tle Toronto lacrosse club carly
iii the ciglities, and the holder ai the world's record for
tlîroving the hall.

The Ariîcicati R:Lîtat Co. have just coampkltct illeir %Iqc% fic.
iarv and are reiiiovhlug Io site îowuî of Walkerton. Thev' have
pîrchasct frtlsi ffie R~oyal Elecîrir Ce., for ligliting ihcir i.Clorv,
aî eoîllcee ccirir liglhtitîg eqtuiiînîdîîî.

Derelliber,



l)etciitiît'i, :897 CA~'4RD1At~4 EhDGTRICRII ?4EWS
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lirock' ilt'. 0111., h. agitatilig fi- a îiiiuii)t liglitilîg PIZIll.
efci:rit' liglît planit i.; beiitg hlista llî'iI aItMA: i iuitii:

.\obit' & Bairier, tleu'tricai etiiit radaerç. lhave startetd litisiiîîs

Tites to..tî cf Ccoourg, Onît. , aret askmtg <tir 1eii"'Itîîto iii'taslI

au cirl~ iglît ptiamit.

The cil , ct'îîîcii i Stratfîirîi Osut., w till adîvertist' for setetrs

for tie riglit t0 bijulîl a strct raiiuuay.

.>ItsýrN. Seiit 1: & Co. liave a commerat for' light iîg titi v.illage' tif

P.tica toint, Ontt., I, i tletîicil>'.
l.aîi' exîtorîs fronît New Vork Cil>' ttî Ilitirg, itn iiusiy
induitei large qîiaitîities cf elect nicai 4iipIîit.

Flias RZogers lias put ini a tdynîamo for elctlrie liglitiig andtti
îsjserit tlie craiîe uîsesd iii îiiiloatlitg costa eses

Tite L)odge Wood Spitn I'îile>' Comtpany, tif l'tirxciîuu, receniely
retcivcît lîit trder front ait Etugisît finît for 3,900 Pttllets.

The Kiiowltoi Electrie L.igit Comtpany.' Ktîowitîii, (Que., lias
ktvii tis.olvcd. Auîstinî WN. licters is sitow soie prolîrieto:'.

T'le lonIreal Street Raîlway Ctliupaity hiavet t'-lectet XIr. i.
J.Pongct îîresiîleît, and à1r. Jamtes Roscs v.it't"prechlciit.

Two lîîîîîîreîi andt t went insîtlliationts t'f ciectrie liglît art' 'sud
tii limte beeti mie tm Iteî;io' A'rî's, Argenttine, titis year.

l'lie Nîsytti of Hailnit lias becit imterviewed by at geîîtlii
%vie sihuîitteti a %cliete for ai elc rit' raiiway fronti Ilaittiltoî t
i'aiîlotili;.

Mr. Il. J. Ileenier is cretiited wîtlî a scteiit tii ptrcliase tire
Snotît Shiore lige tit tire C.Pl.R., antt have t' wlîole Qîit'lec sys-
tient eettril'ied.

Mr. M~orley Jarvis, cf Guelph:, anJ à1r. P'ages, of St. Martys,
have imiited ait apparatus whencby exliaust steaiti eau be tised
fuir difféenit putrpcses.

Theii ieschlîne Ligiîîing Comîpany havi' becît asked tc %treteli
.. vire' acros the river andJ siply clectric light Io tire %ilîsges ot

ltnitailuis andi Ilircltoi, Que.

.NIr. St. Gennmainî, cf Northt Tor'onto, i% sait! Io be iiegcîiatiig
ftir ilie 'onîstruction cf lttîrseless cari'iagcs, to nuli Ietsceeuî Vork

Miihs auJi tite C.lP. R. crossimig.

'lic lîl Electrie Comtpanty lias lpîircltased the A>'liuien bratîct
of rite C.I'.R., wltich us at preselit initiler lease, the Itrice b)e'iitg li
ihe îueigliborhtood of sioooo..

l'lie tcwiî coîiitcii cf Annapolis, N. S., have voicd iin favar of
Iîîirclisîsing an clectrie liglît plant. Tite quiestioni will bcs stb-
maillt] tons vote of the ratcpaycrs.

'lh' appeai of the London Street Railwa>' Conipauîy agaitist ait
assessnitit of $So,ooo oit rails, lilc and wires wasstrgîied a font-
niglit :îgo, and judgiîîent reserved.

Swaitson & lierce have cinneiuced busiiies% ail Wsullaeurg,
Ont. 'rtey. will liatidie electricitl goouis, sîîcl as itiedicali bat.
sergt's, Jour bîsîls andt buinglan sîiari'.

I lie Ottwa Street Railwuy Companty huave expistieed ccitsid-
t'iable truîble on accouut cf umoors bing visiter ;ibNoitîely de-
sînîîyed or serioiisiy daniagcd b>' wauer.

At 'clicitte bas been niooted Io Itîilti ait ciectrit' railwa'. froint
l;îc g oi teleterboro, tue cost bimtg etiîtîtiîed Sut $2ococo.

P'rovinicial and Domtinion aid wili bc asked <tor.

'l'lie Kisiîgviilc Electric L.iglmt & llcwer Cc. have pîlacesl an
uîrder witlt tire Royal Electrie Co. for a io i;gît 6h air. airc utîsu
t'lie, wiiit lanps, for lighitiiîg tlie streels of Kistgsville.

Alimalmant Goodwin and jouiti Kcrr, Brnutîfordl, have lîcîgltt toui
the reltair Jepartnîcîtit of tire A. R. Wiliamtts Co.',% iaelimery.
igeitcy tîterc, and will operate il oit tîteir owiî acccîîîît.

'Ille Doiniiont Cottonl Milîs Comntîmy hasve givemi st contrsiet Io
dtie L.achîine Rapidis I iydraulic & Landl Conilîamîy for ti' suipti, cf
elhccuncity for piower tuirposes for a perioti cf twenty ycars.

Nk.r.Mooidie & Sots, cf Terrebonc, Que., hiav.e comipieted
iii'ir mie' fiuctory antd are liglttimîg tîte sainie tirotmghout witlî dcc-
tricity. Tite order for tire eiectrical alparalus lia% becît jlaceti
witi te Royal Electric Co.. Moittrical.

Mir. Treille 1--vigmîc, forentaut it tue streei railway potser btouse

:il Ottawa, anJ wlîo reccitiy ratil for aldei'rnaii ini Victoria W'ard,
i, uffleing front an elect ric shlock. lie was wonking on oc cf
the~ maci'ines w1men lie rnadc a short circuit. litnniediaiteit tîte

wuî e' wii'i lie ... ':î holdling bt't'ait'e a uî11t; tif tilluit'. iiii Iii
Iî:îîds got a1 4everc scorclhîng.

*rTi.. a'îûn<' Rapids JiJ,' îc. La ndlLoii~ lia' t' maîlle ;S
ptropotsit ion tu the Ha:1rbor Cctit.iitcr i siiily slmipp~imtg imite:-
e'.t, witi eit'îtrut' pioietr ftir lcaiig ;ind ilîîlo tidîîg The'.i..*'ii
chtiet t'îîghîeer- lia- lien ricqjui.sted tii i cpoi tirs I lle piropositlitn.

Th'le St. jt'roitie Electrie i.ighi C'o., tif St. Jeronit', Que., have
puircii:s'< froit Ilie Rtital EIec'î ic Coi., amii are uisltuillig ini tui

towIi, a 50 <. w. S.K. C. t wtî.pi1:tsv :îlterlnatiiîg vura Cnt tivuaîîîo,
witl: Stanîley trainsr'îu mers. etc. '1'iey esitect to staîrstil t %%th 7.;
liglits uistailed.

ili îImpourtanit liîîtatioi belig mallte on1 Ille Cl'amii.l portioni
tif t lie G ranid 'Lrisiik Raiiway %>'%tenii, iii %ulîSt ut ut ilg comillr'%%eii
-tir for- stei ca% a:î motive powter in tlioi siiops. Il is 'cauil t o Ilt
&i.tliaer thait sican, anti liaîs bceeu s: pplieîisie'sfmi ini the

'ulicîi'u aI Toroto , Belleville andîî theli. places.
il t l riiiiored tîtat tIlie Shierbirooke St ree't Raiiway Comîpa ny wvill
u'xti'nd tll ligihe I o itt le M~agog (..siite si iiiiiieî. fti. is -o
riiiiitirect thaIl~st~ R. N. Arkie> & Sois wiil contstuct a dini
oin tire Miagog, 'îelow tllie Lit tie L.ake, at au loiiit o i Mr. I eiicome-
kers', estale, to lit. eiop %siîîiletiiittry powver for tire coitpan.

*'ii ogr-iiîim mt Mites Comîpanty ims tîceit crgaied in
To'îrontoc, Sir R ie'Im;rd Cairs wright bcing prt'sideiit anti NN ' . Il.
Caicey %eîrrctary>. i'Iic> proposet operatiiîg riear the Saw Bll
mine, initoii.etci Oui:: ijo. 'Jeîeswiil lic il. h' l'or' Ille
'îipply cf elect rie pîower' front Clcearw::t ci Fails, cite liiii tlissanit.

''lie ieparienî of Plîict Work% at O:tawa lia% becit siîi'ised
(fIt Ille coiîtlletioîi of Illie eXtenîsuonttif tire go..erlniit t elograpli
lise .1i0ong th lioril 1: ,iome of' te icS. La wrenîce, frocnt Emsiîîiiiî:uit
l'o1it Io Agwaitis, a (liStatîlce of 8o tîîilt's. Oflit'eS iîat' t
gipciîcul for btsiiiss at Agw.îtiiis, Iliastro lla>' anti Shliîraku'.

Thelî Winîdsor Electric L.iglît & l'owcer Co, of Wiiîdsor, N. Si.,
wlttist plaitt wac de'.troyeui b>' ste late r'ire, iiiiiîedi.tci'.'

started to reblînî tire %.lite, :îiid hasve giveli ai ordiîr to the Royal
Electi Co. for app:îraîiis and tratîsi'orniers, etc., coîîsistiîîg of S.
K.C. altcriiators and Stanîley traîtsformîîcr. Tire aslîcs of uIl oid
stationli iad lîardiy growni cold befcre the miter for tire îîcw ar-
patrati was piaced.

l4eferriiîg to tire proposeil traniisîisssioîî plant «ît Golîistreaili,
P~.C., Mr. F. S. ilardiard, manager of' the Britishi Colui'a Elc-
trie. Railway Comnpany, wriîes as roîiotts : *' %%» have tîtît yet
ler'iiîely Jecided sillon plans for a tranlsmission lanîlt. 1 may,
Nay, lîo....evcr, tlîat or gciîeratiiîg stationi il havie a cajiatity of
-&bout î,ooo lh.p., developcd b'.' '.ater Jiivered mules- at 570 fi.
effective lîead. Tihis power wiil bc traîisîtitteîi by a voltage of
about icg,ooo to the siib'statioît at the city of Victoria, a distantce
of aubout twelve iitiles;, andc tlîcrc distrihiîiîcd for tie plirîo.se cf
rîiîtniig dur stret cars, arc aud iîtcantiesceîtt liglît aus pîower
ci rcuits.

Tl'le corpsoration of Fort Williamî h. about to ecet a.% coiîlett,
ani cct rie liglit îîîg plant as. perl:aps, is iii lise it myt tow OWi

tCanadaî. Tire% ;arc iitstaliig ne jo.liglit -,omK t. p. arc cl. iiiitu,

wii 1 35 doubl'e or .ituluiglit î.:inips foi-ls lit uîg tire St reet.% .cf tire
%j owui and ite C. 1'. R. yards, anc f'or thes incandIescent sL'iKccare't

istailing ait S. K.C. aitcrî:utig cîirreitt dynuamoî w.itlîa capîuity tif
i,000 liglits, witlt Stanliey ' îraîtsforit'rs tiiroîigioîit. M'ie corpora.-

lioni expuets Iob item a pio,ii ii t0 fîîrîisil liglît by Ilte i, ot f
J aiîary niext. Tire eitt iii ctectricai cîpîipincent lias Lîccî boigit
fi-ont theu Rtoyal Elect rie Coi., and thle igiîtcs aii boilers frit tire

Robb Enîginteerinîg Co., of Aiiliest, N. S. The stationt wliicl
iii nom: bcing erqLcteci is oiii> and~ciiy :îî wiil likeiv lic clî;îigeti
iin lite sprig ..vlun tire new ... ' vteswork.% sysîcîti is iîîstatlieî.

-m GEORGE WHITE-FRASEFR

Ntisu qî . El f. Est.. %Iè. cic. Civ.E..

Advice on Manageutent cf Cciral Stationls; Illaîts, Esti-
mtaie, , pecificatioîs, Coitstrîictioiî. Alleratioîts, 1E xtcîti
siuis, 1'est--Steai or Water l>cwer aid Electrie l'laitst.

18 Imperial Loan Building
32 A de/aide St E. -TORON TO
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llle electriv liglit platt aiDrayton, Ont., owned by J. L. l'ot.
kick. was reventl>. dainageti by lire.

~1The totrnicit andi conductors of the Ottawa Elect.-ie Railway
hs:î.. forîtîit a fratrniat tîrianiuationi.
'Ile tQUtttdWoolen Ce,. have ordereti an $8.oSe boiter andi

etightî. frontl Goldie & McCulloch, ni ('nt.
Mir. J. F. Jotues, of KCingston, Ont., bas inventeti a %treet car

ituder. wlîetî iq -aid to work %ery sati%factoirily.
l'le C:aiadi:uî Getieral Electric Company have in course (if con-

%trIIethio ai "t-erbro*. Ont.. a new power andi punp bue
llie L.ondon Street Railway Conmpany will lirobabty relurt to

tut. usec oCcoal %toves. It i% %&idi that hicating by cetcrieaty ex-
hlaustl% itîiluch pîower.
ilt the, Dîgby, N. S.. etectrkc Ighçtt station recently. the attach.

mîenit iii tlt govenior gave way andi a ýmaî.b.up followed. En-
ginevr% t)ae andi Amîistrong reveiveti a lI;glst -Il.
lti,* St. Jeroine Ilower & F.lectric LUglt Con.. an>y have hati

.. ii ic 'et-% in càtiivassitil for lights ilbat they bave changeti their
us-Jeltitmot a a.oao.ltit S.K.C. nmachine go elle of ljeu lighîts
caiacily.

e-B nrtn4M 4% &Z U42

as 34 cents u>~r hour.

SA DLER RA HWORTH

ROBIN, SADLER & HAWORTH

Manftàuras a

OÂK-TÂNND ETERBE TING
MONTRIEfIL fiND TORONTO

Orders addressed either to ont Toronto or Moutreal Factory wili have prompt care.
Goods viii be forwarded same day as order is received.

_MIa BoIIer Govoriigs-
ilSîeam Uerý% shoid -- ee the NEW MICA BOILER A?%D PIPECOVERINC,. Il iç FLEXIBL.E, DURABLE, Axi> A MAGNIFI.

CENT NON-CONDUCTOR 0F HEAT.
Teu.d,>r >t<hamoet E1en.dh, C .. d C adc btV. Ci.G, ruN RFlN. C«.. 3Ih c emi Int y. Co,

-luelîh
ltu Pmawtémma. ituIs et Trub. ?ftoe tuimawm. &c.. tý

RE MICA LEI SIRIN C, mmfs
XONrEAL- VINIPO -9 Jwuri st., TORINT, ONTARJO

Piea. enionth CAADAN LETRIALNEWIB wt>en oorvu.oodvg wfh advflJ..v

n i~ n ,~tt n Si ~,. ~ - - -

111A Iu NEaWS rcembe,, 8,

The Gravenhur,.î Etectrie Light & I'ower Coinplany hav pu.
ctu&,.ed new arc Iamp-s.

The Cawcade Water Power and I.ight Company, cllil ofRoodand and Spokane cpai.twuIl btuld an ekectr;c ratilway inthe vicinity ni Gratid Fork%. I ilas unI lcrlgi
Mr. A. A. D)ion, of the Ottawa Electrk- Company, iq llirnaaerks of lectures on '*Electricity -at lthe Canadjaîtl ltltitute

A large nuniber of sttade:îîs are taking this courbe at tb1e ins~ttut
Charles R. Iloimer, of Montreat, general ananager of îbl caa.dian P'acifie Telegraph service, the Ilostal.J'acaiic Tlegraph

Comîpany. andi lte Commercial Cable Compangy* has lieyt~>e.
turneti front the west. le ays that within the next >yar îi,,-

Candian govertiment wail contruct andi compicte a ega,fine te Dawson City. andi bV the identicat route oriltinali) .%urtci*vj
30 Year« ago by George Kennan, the Sibertan traveller.

The United Stages consul it Crefielti reports lthe di%coverv of(what lie ternis iuîca,îdetcent gas. A single jet of ord;tîart. %izecati emit liglit of much motre than t.ooo candie power. and fine
irit cati be reati at a distance of 300 feet. The inveîttb qatb

ihat the cSof na liglit of t,S00 eandie power is 011lY 4,SCI1seheur, while that of au ordinary cleunrc light of 400 tandle powr
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TYPE H TRANSFORMER
Our new Type - I ranisfniriiir

Absolutely Superior to -ill oithers i
Regulation, Efficiency and Durability.

\Vrie for p)amph)let oni ie 1 se

and1 Abuise of Transfbrniers -and i )u wiII

Ie-arn the re.asonl.

Our Type 1- 1 raiisforiller is cqual to

anv <aller transformer on dte miarket.

\wc wviI1 cmniitet ru make ià and std1 it.

Ploaso mention the CANADIAN ARCHITECT AND BUILDER whon correspondlng with ^dvortlsors
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VPi, (.'.'.lvvritiL (4.iir -il là-. .îjîjro.'ed o~f I lle ortilv foir tIlle IiiIî -

lio nt if %te. ll;,îtt .. a nloUr thle exait innltl ,î uia rai,'eîî~me'

Unupîv wlîn o'..n file I..I, hut' anîd St. AsJ re'.' 'iril...>u i Ille

pros. vno Que . i îmî'.'îd nu'. .ri ig I lle rn.îd suit, al; cectîrit

jIn'.'. ettM li.i' 11.1 li t eit't t '.lsel% '.4.'t ided tupet.

CT11CJAL r4EWS O)CCelsllîhîer 1S9;

Soieit > m.'.rs ago a5 euiiipLiy w.as torauk'd lis firidgetiogl, N. S.,
to lglit Ille to'.vii b' elteeiricit>, ()lt îiothiîsig w'.a dosse. S "e..'..
are tuniî,d thât tu un;u'h'.Ccti lt u aîeî,,t ilh
tIlle iS'.'.l) lie,, mil aL*qiirL' Ilei. giî te la>' îe' on.

'J riîl driai' and'Jît'. aud bîuiid a enunplcîc at'-'." from
tL gs i VI .. Brook. Ils adduition Io isght mîg Ille te''.m b'. crciy
tiire. idti up'.i,. tae ttrtîii'4 lvwu loIqr comecial'Ipire.',

"Clorick Accumulator."I ALEX. BARRIE & CO.

nnd CABLES
iIl j.7 + 56 St. Paul Street, MOIîTRIA

1KE A MAGNET

Standard Tunewritefr"s
Ncw Mods....

Id. f ~. ri,'uads el,'l"ra.,u ai tra,'t
Ine. Il tli e '. t' e t oI ,luu'reuiu Nt'rat auJt

t uîst.mimuug Sem' ut%7.

Edison Mineograph ,; ,
SPRGKMftN & JMGIiBALD

MOïIEr. v.î ORNT

TcIcphone No. 1930.

-t- t g-%COLuVER & BROOK ,%- % xo
ELECTRICAL ENGINEERS AND CONTRACTORS

1Il 11-1..u.. -sI sI kr , I îst,t î..i'.ýn fury,s4.e 1 -à .Ik.t a i

Agents for " Columbia" Lamips .4t Room 52 Street Railway ChambersMNTRAL

TfÎc National IubG -Vorks6Iwdlý
1 i I .. gr't Nla.kems .1 '.1 s il .îd îik i

Special Wro>ught mVildi Steel and
]Beat wrc»ught Irori TIubtilari
Goo>«da iri thte Wo>rldl.

C. I lleu %i Iaiàufatufe uf

Wwrouglht Tubalýar Gos
- mad: (il a t ligts UIa-ý u! 'It ixl. froîîî Ile Oie tu tlle 1i unhed

l'ridict-aid Utilualitiel, Ruuiiikfd X.ATIuzAz. Si ,11q: P P fat àll
ubI~' aN Ilciior tisi an>- hin lIlle sitde.

MoKEESPORT, Pft.

COCN5ULTINc3 ENGlP4EERS'
G.C.ROBB CHIEFENr.INEER

.S.FRASER SEc.TRES. HEAD OFFICE TORONTO

.ÀmBAIZ UD &ý T IE-.NMO
SI.'i àj II . Ii RI R Ii 0 1lai

TREE
ROTARY
ENCINE

Aiso J. R. Baird's Electrical, Cas and
Gasoline Euglues, 'Water lotors, Etc

?~Works: 39 Finkie St.,

* -~ IWOOdIItO6k, Ont.

6-
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Plosssmq "'.ntion tiaî" CANADIAN FLECTRICAL NEWS wh'on COrrOSPOndlnir with &'dvQrtlQrS
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MECHANICAL DRAW G
artà1flt-ai Dr &.lts

it- 99ARANTEED SUCCESS.

PAETS POCUEON

81 OU &MAYvarr '03 AST.. TýiOROOTO

Foeeigfl Members of Chastered Institute
of Patent Agents, England.

t s,'

SHAFTING a a

We are noiv raking a
Specialty of Thrned Steel
and Iron Shafting in any
dianieter and any length
Up to 28 feet. We have
the Iatest improved Lathes
and are in the best possible
position to turn out High
Grade Shafting in any
quantity at extremely low
prices.

... WRIT FOR QUOTATIONS . ..

DORCE WOOD-SPLIT PULLEY
COMPANY

Offie, 74 York St - TORONTO

Fred. Thonmn, latc chief cc

Elecric o. lectrirasi ujpilses
Ur ail Dcsce:ptUons.

Complete Plante Inst&Ued ....
Solihed.. nao AnMtoREs REpalreD

CorrcPO deuce oy-NilATrc&S Re-Wiai
Sol i Dynaosd 11 Ar Spi:y

Use

*LAM1XP
and our cther

ELECTRICAL SUPPLIES
Mlindoerloli

61 St. Sulpice St. 644 MONTReAL

The Packard Electric Go., Limited
MIAXERS 0F

Lamps,, Transformers
SOLE AGENTS FOR. .. .

Ssheeffer Recordinga Watt Meters

*J J.A*A406*10 ST. CATHARINES, ONT.

When corresponding with advcrtisers
please mention this journal.

TiWILKeS-LLbDfRbD GO,.iie
MECHANICAL, CIVIL AND . .. .

. . .. SANITARY ENGINEERS

Steam Power, Heating and Ventilating,
and Sewage Disposai Plants a Specialty .c-.

OBOFioa Goltra6tors

Sole Manufacturera for Canada cf the

IMPROVED JONES' UNDER-FEED MEOHANICAL STOKER #1 PERFEcàOT 201u RAMISIo m
Write for Catalogrue

OffiCes: 80 CANADA LIFE BUILDING, TORONTO, ONTARIO)

Pleaa mentions the CANADIAN EL.ECTRICAL NZWS when correspondlngr with Advert1sers
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IV. C1AN1DIA14 PEtICTIJICAI N4EWS Decciber, ti

r~.
SOLE

Mili M-

___~Th b",;e ;/'
Pts ;V%.I i~

SwJtGhBod M9 dll fBlllGidtOrS
FIRE ALARM APPARATUS and

TELEGRAPH INSTRUMENTS

Calie Addrem:

749 Gralu st.,
MONTIRERi

'rdcpbOnc No. :,lc

111E CRQCKER TQIRBINE-,
,q- 1ýHE accctmp.tn).Ing i

slîows the direct Sua.
nection of two -o' CtROCUIi
Ti RliNi-% ý.nje. ;. lt head

ATR~powcr 'taiono(
'f N'orth shore Po%%er co.,at

St Narcisse, Que.
.3 JI~I~'Tua si-% w..efurnbcd

for igliting and power f«x
ciîy of Threc River%, tl
MiLes DisrANT PFROXý

PovER STA.TION.

THE JENOKES MACHINE 00. -SHERBROOKE, QUE.
Complete Water Power Plantsi faut and lz.st&Uod. Address for Cataloguo & ais Ul Inlformaltion... 32 LANSDOWNE STRME

wOnONTO
!22 p1toNT« sTzR=eT EAST

Tfqpppouàe S17 THE J. 0. MCLAREL4 BEITINC 00. MONTRERL

THE OTTAWA POROBLAIN & CARBON CO., Llllhtedi, T . w--A

or Il kinds of Arc Lamnps, including coredC ar o P ointJs and solid carbon for incandescent circuits.

Mot or Brushes anid Specialties 111orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegrapli, Telephione lb* and ali kirids of Pressed Porcelain for
and Electric Light Supplies . . .' Electrical and Hardware Line-s.

fibli GOODS OURIRflriTEEOP TO GIVE SfTISfRCTIOti

VIJLCAIiZED FIBRE C0o
SOLE 16ANUFACTURERS 0F Il AR

EST A~t~XSH~D 1873.

1YILOMIIZED FIBRE
lit SIu'ets, Tubes, Ro<rls, Stirks and spcchul shapes to order. Colors, Red, Black and GfetI.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL IINSULATIING MATERIAL 0F THE WORLD.

FaGlru:WILINQTN, EL.OffiGE: 14 ]DEY 8T., NEW YOML

dom

. .$à
lQ4NýMi

%Ir yý, id

Fa*n: WILMINGTON, tDEL.


