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Two phase or Single Phase Slow-Speed Aternatnî Cur- Manufacturers and Contractors
rent Generators for Llght and Power-50 to1200 h.i>. 1 o o peeIsalto

Aternatlflg andi Direct Current Motorso.o plt ntalto
Nutipolalr Direct Current Generators-35 to 2,000 h.p.-
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Circuit batrns 150oto 200 bours, consuming only 12 inches uf solid
cabon0 4'dia) ICompttitive Tests prove it the closest rcgulating, most efficient and

Keystone Incandescent Lamps. Iron Clati Rheostats. M îost durable Transformer made.

STANLEY TRANSFORMERS
The Standard of the World for

Incandescent Lighting
ýArc Light-àng
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Operating MYotors,
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L
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OPERATING
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We7'furnish a Guarantee of the EFFICIENCY and REGULATION of each Transformer
and wiIl Insure them for one per cent. per annum.

THE ROYAL ELECTRIC 00.
.MONTREAL, QUE western omfce- TORONTO, ONT.



CAr4ADlAlY EL]3TRICIAL NIEWS

ROBERT A. ROSS, E.E.
(M .F- Gduai. S. P.S V IL De.)gfre
Tornato Univesity. - Xlen A. LE 1.

ELECTRICAL AND MECHANICAL
ENDINEER

Spcifieadtont. Plans. Super lion. V'aluation and
Advice (41 EI«3,,ic and Steuin Plant%

Stecial Machinery I>e-iigned
Hamilton Chambers. s7 St. John St., * ONTREAL

FIRSTBROOK BROS.
KM[itfi S.E:t TORONTO

TOPIF-- NS,
811DE- BUOCKS

,%ri> CR088-fiRM8.

WRITIt 003< 1,AltTCULAkS.

:vatw F. Pàt,,.M.,s Preident. J033N CARROLL, SMc and Tres.

MONTREbMb, GO:NfiDfi

Eiectria Light Line Wlre
Incandesent and Flexible Cords

Amerleanite. Magnet Office and

1 Gables for Aerlal and Underground Use.

InGadcýGHt L mvàiL% S. Facîeory : AIE<îCAN Eî.ECTRIC.L WORKS. P'rovidence, R. I.

__________________ N ork StOrC: P. C. ACKFRNIAN, Agenlt, to Coriland Street.
Chicago Store: F. I. DOoioîîaE Agent, 241 NladisOll Stret-f MEAPELEOTRIO REPAIR & OONTRACTINC 008

W ava10Of8032c. ri. 621 Lagaucheem St., - DIOTUTRI

Etdtosn, r-11 and ", -N !.%vlistl"' we %%!Il ELECTAIC APPARATUS OF ALL KINOS REPAIRED ON THE SHORTEST NOTICE
%ceII :iwav I)CIOW eO't. owflg 30 charnge tir T. & il.-Arc' Armiur a Specialty 44M. Armtum kcwound for ail Sypîenis.
bu%iiie%% and( tc, ,cIo.. eOrn.Jga33ent. GR0. B. MIAITHBWS, Uanager. a Write fur Price-_ Tel ts77

%Vt-le or uoin ion %t ting 1 s -ay.rs Forema 'n of the. Royal Hietric Co. i ntture Windinlg Iepaument.

votage and ocket t%d. . W IE S T O N EICRIC4 INSTRUMN Q ,.
~ ~-<~pfl .114-120 Wiliam Strtac.

JOHN SURI< SON & Go)., illiME _______ NEWARK, N.J., US.A.

Electricat
Contractors 0 MALWEfX, N. S.

Weston Portable Galvano-
tacter-for Bildge Work.

W ES TON STANDARD PORTABLE
Direct-Reading

VOLTM ETERS, Ml LLIVOLTINETERS,
VOLTAMEETERS, AINIMETERS,
IMILLIANMMETERS, GROUND DETECTORS AXD

CIRCUIT TESTERS,
OHMMETERS, PORTABLE GALVANOM ElERS

Our Po)net.ie lnstrumcnts are rcognt:cd A% TIIE S'reND.%Ri) th û lioe
'Our STATION A.Nl M E-TERS and VOI.1M ETERS art unwurpa,.ed znru:
ofeuseere accuracy and loest con%.umption of energy.

Ploaso mnention tho CANADIAN ELECTRICAL NEWS when corresponding wlth AdvortIsors

'---

October, IS897

Robb-Armstrongs Automatic
Engines

Centre or Side Crank. j> Sizes up to 700 h.p.

-ln INTERCHANGEABLE PARTS

LARGE BEARINOS

___________ SIMPLEST AND BEST GOVERNOR

ROBB ENGINEERING CO., Linited.

WMV. McKAY, Seaforth, Ont., Traveller.

%"ir jou rnlo w ant c informa-..

t i hew onea and rebicv ilesa d
wae oohn and nuac

me C nada fouri ac tem

If rou watt

ANT H~ AIANG

I ARWAE AN EAL ANT

MOZÇTREAIL and TORONTO

SIENDT0

09,

MArMINFRY1

TORON«170. CANADA.



Ocdohg,. '&)7 CAI141DIAN BLaECTRICPAb NEWS i.

The lUoOormnick Turbine @ÀxlI s'z es 'e.B
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ELECTRICAL PXACI-INERY
We have on hand for Sale the followlng Machlnory tif good running ordor; roplaced by our lImproved Apparaa

2 Edison Dynamos, 120 Volts, 50 Amperes 30 Royal Arc Lamps, 9/1 AMpil,
1 John Aboli Dynamo, 120 Volts, 50 Amperes 1 Rellance Arc Dynamo, 4,500 Volts, 4 ArPEl

Royal Arc Dynamo, 150Vls -•Amperes 32 Reliance Arc Lamps, Short MONe

( )r î1pr~ e Eîstior Ii tuperi«ti Apparatus for all Pu~rposes is Superior to ainy Otlictr

Tfi-E 8TEVEN8 MFG. GO. éé %%'it for I>rae', .é bON DON, ONT.

For those wishinog t( (Io b)usiness in the clectrical
11Iie an1 Zadv\CrtiSCIIcnlt 11n the CANADIAN E cR 1CA 1.
N .-\\ws is a I.ay-ing- investmcent. \Vrite foir ternis for this
(lCSiral space to C. H. MwBî,Publisher, Con-
fcdeî-ation Life Building, Toronto.

zSTL±XM PUMF'8
For AlDuties

NOFITItEY MFG., GO., Liniited, TORjONTO
Thie Lauie EngiFie Go., Morifreal

-4 ---- SOLE', AGENTS FOR PROVINCE 0F QUE13BG

THE THOMPSONELECTRIC GO.

C OM PLETE ARC LICHTINC PLANTS I
Municipal, Commercial and lsolated. Ail kinds of Arc Lighting Apparatus in Detail.

Mil \pparaitv us V% G uarasntted. < 01 6flf o i-1îMILTON, GfiN.

The Electrical Construction Company -- ~

of London, Limiited. LONDON. CANADA

tf' ...

ELEI3TRICAL MACHINERY AND SUPPLIES
epiairs' to a?'Y sYs"t(";' o»l Shdort Notéke «t Reasomable Rates
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ELECTRICAL POWER TRANSMISSION
PLANT AT THREE RIVERS,

QUEBEC.

Tiit lirst long distance clectrical powver transmission

plant ta lie installed in Canada lias now been in opera-
tion for -six nîanths, wvitlî niost satistactory resuits both
trorn engineering and financial standipoints. Thtis plant

power ks applied ta the oh! systeni with surprisingly few
changes in the oIc! method of distribution.

lThe Oic! plant ca:îsistedl of two single-plhase alternators
Of1, 500 and 750 incandescent lamips capacnty, and of
two series arc dynamos, One Oi 35 and the ather Of 50
Iamips capacity. Ail the dynamios wvere bclted directly
to lîigh-speed steani engines. There wvas also a1 suitahie
boiler plant, using bitumiinous coal for ful. I i coninec-
tion %vith the clcctric !iglhting plant, thcre %vas a punîip-

T .

Âh~ihIIhB.~&Â Iii k t.-.. .~ t

L~L~

No. a-TisF WVAi E.R Fum..

has been, installed by the North Shtore Powver Comipati),
and tr.tinigts power from the w~ater f.all at Grande
Chute, on the Batiscan river, over a distance ai seven-
teen miles, ta the city of Thret Riyç.rs. The present
detchlipnent is for 6oo horse power delivered at tic end
-A the (tfn.smission fine, but the plant has been laid! out
cnith the % ie% of increasing this largely for future de-
mand:. T~he most intcresting feature in connection
nith t!iii. transmîission plant ks the nove! nictIîd in
ch.. te nce%' two-phase power is applied to an old
electr*,-. 14ghting plant, %vhicli had previously heen in
aperatjon, using bingle-phase alternating apparatus ind
a series, arc system driv'en by steam power. The new

ing phint lia% îng capacit% for delivering i , ooo,oo gaI-
l1i1s '. er) tweit> -Four hours, w.hici supplicd the water

5c' 'cof the cit%. Bath the ligliting and the punmping
plants %were awnied by the municipality of Thrce Rivers,
iand had been operated by tltem for over six years. A
careful systeni of accouiîting has slown, liowever, that
even %v'ith highier ra--. for ser'.ice thaii are charged eIse-
%.'here by private conipanies, this municipal plant w.as

running behind e%. ery year. Tîte city authorities, there-
fore, decided ta dispose of the plant and stop the con-
tincied ouitla> nccessary to supply the vearly defucits in
their ligliting and pumping accounit. The plant was
according> bold to the Northî Shore l'ower Company at

No. s0.
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al er% large rcduti.tiott froi its% original Cust, and al Cn1-
tr.tLt Inadcl %%lits that LOmTpan>1 for suippillig the Street
liglitîtg mis' pumping ss.ri#.c retluiredl b) the cit) a
i teS %w lits are usuial in --itie% of tliis %i.zc snd character.

The cotiip.tn>, in order to lessen the cost of sticb ser-
'Vite, dlesidcd to empli>s) e power, whili i k <jîite
pîcitiful in tliis puhtion (if tlle proviince of Quelbec. lThe
ino-,t tiiil.ible pow crs wvere lit considerable di%tances
frots the -it), *uîdk tilt --ost of transission was at first
thItuglit to hle toi) great, buit a1 carefut iniveitigation
vcnt tuow that b> titiliziig the Grande Chute of thc
Btscan ri% er the cost of thc transmîission fine
w orîld lis: mart~ i smiall, and t bat th lic ncesar)
ign cstinîcnt for tlle II)dr4auli.- and clect rical plant w ould

pya v'cry good return.
TUF %wArHt I'owI-*R.

-1l111 i)autilUl u~ater fait, al Nie%% of h is ihw ni
-,.t No. 8, wab imost ideai fur a deelsopniett of tItis
%.itaras-ter -the waters% of tbc BatissLas ,it titis poitt
tunîible ol er ro-Lky, ledgcs, gi%,itg al total li of skity
fcct %w iîti a distance of s ou >itrds. 'l'le Batiscan ri% cr

niearl> ait the dians wqork for its Utifiiatio,î h,,dI .1readt
been donc b> solme %olcanic tiplielvai, %o titt tl uni) re-
qîuircd tlle expenditître of a little 0%2~r $1i,000-ol iahbnn
%vork to render the largc natural force of i,'% se
rîvailable in a ivery conivetiient form. ,fl e

1% gcneral vicwv of the pretîîkces is shlowtî ii thhtta.
tion 'No. 2. It wili be seen tiiat 0unI> .1 Sor
tetigth tif stone nmasonry %wurk wa-, necessar) lt~ turi tht
dans and lîead gatc cunst rus.tiotî. Tlt stti,. for this
wvork %vas proctired on tlîe spot b> blas'ttillg *n%%-a> por.
tion% of tue ledge, and the dan s bîilt, direLti> on tht
granite rock w hicli fornied tbe s-rcst of the t.îil. The

ariiLial dam nI> c1 XtendS half wa>I iacross tilt: Strtass.
tbc other part being al natuiral spillw a>) over viih the
waters laul, as shovvn in view No. t.

Frutti tue hicad gates te wvater ks condtictcd il,.- steel
fluine do%% n tlîroogh a nattural gultey directly uLtiderne.ath
tlle power blouse, a1 distance 0t 40o feet. 'l'li ihume ,

6' 6" it diarneter, and is buitt up in 6' lengtlîs a onti.

quLarter inch boiler plate, sîipporting foîtndautonb betng
bujît underneath it ever> tsi f'ect. It ks the intenttion tu

No. a- -GsR .VIWos, Tsin l'ttot'RTV %NI)'wt:î b i

Imw > s il.s large .11nd regular flou ut %water in ail1 Sea-
Out f tite NCear, bcing fcd il> large lakcS a long dis-

tate bt,k inti t.. l.ittretîanti Mouintaîns. lThe power
of the wltole faîl ks estinmated at1 ov'er I,ooo borse power,
but only a portion of titis is tîtilized for tbc present re-
quiremients of tbe platnt. Ili addition to titis large and
constant floiv of water, titis fait bas the particular

advattageof I-)ti,-g fitce front a bug-bc:îr of ait water

power plants it cold ctimiates frazil. Thbis is a peculiar
ice formiationi diflering boilt froin ancitor ice and slti!sî
ice, and wlticlt is iituclt more danîgerous to vers w'heets
and racks ttaît citiier, for it does not timialtv fluat oit tite
surface of the wter,%pectatly if tlle current is .w %it.
It fortits oxt> tri open ilater, raid in stiti water wilt risc
to the top, so tîtat the oit> reliable miethîud of avoidiîîg
its dangers 3s to lim~e a1 large sitl bod% of w%.lter above
the dans. i niedîatcly ribote tîte Grande Chtute the
nater is dead and cuo ercd w itb ace in %%Inter for a ttmle
aîtd a liait up %trettli, so titat the, e k nu f'ear roml tiS

source.
*'lis iagnifts.ent pover seems, to bie been deSigned

Il) natuire foir the purpus: to vthichi it iS novv hei:g put

coter tite flutne before cold weather sets in witli spruce
bouglis, over %% hich (lie snow co-vering %vill make a pro-
tectie biankcet against tite intense cold of winîer.

TIIE i'ONEi{ ]MUtSE.

lThe power houise, slîown in cut No. z, is a substantiai
stone structure, and lias for ils fotindation a flat ledge
of granite. 1 t is 62' iti iengtlî bY 36' in vvidtit, and is
designed in sticb a tva> as to altow an itîcrease of the
present equipmient as the demnanci for power grows be-
yond tbe presetît wlteet installation of Socs liorse powxer.

rthe iowcr end of tîte steel flumie is terrnitîated by a
large ltead sheet, whiclt k provided w'itlt a gale v'alve
for draining wliien the water is situt out ; a few fet
front the lower end, and directlv beneatit tue wheel
cases, tîte water for supplying tîte turbine is taken from
tîte feeder or flumle by nicans of two branch pipes,, thest
brandli pipes ieaditîg v'ertically upvvard and connectilg
with tite witeet cases, artd being supplied with shut-off
gates to cicar tite turbines of wvatcr wlîen requiredl.

The ultet cases stand directly on tîte fluor of the
potter itouse on irun gir-ders, Supported b> hea%> stofle

October. Isq;
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,,11!, 1 lie% are huit of.i/ io"b«ihouer plate <'irii diatcr,

,ith, Iica' cast iron leads, terninating in hc.ivy quaîrter
jur lk" 30o lit dianieter, each of hIe elhiows forining
the &kd,;îr9re of Onc of thflic ,îs andi nt the saine
urnle pftl îtdmng a henring for Ille shaft Olicl rugis Cil
tirclv thro'îmgl the case. 'rite wlîecls arc 2o' iii diamieter,
fVo*henîî.zr 1mîîontcd on eachi shaft, and are arranged so
thit the% tih:cha.rge iii opposite directions, cquai.lizisng
the thrim anîd igiving anli even and uniforni power on

NO. 3-OS 0E O TIF %VATht îlî.,IN .~E

thie w~lîLeI Nhait. liach unit of tWO 20 %vhieIs gives oe

4oo lhorse Pou' er uinder a 5o' licad, running at 400 revo-
lutîonw. 1 lie turbine shafts are connccted directl> to
tue gcnierator shafts, thuts doing away with the gearing
auJj îoriniîng anl ideai nsay of driving the generaiors.

Cut NO. 3 gives an illustration of one of (lie cases,
withi it% arrangement, taken front a dratving prep;îred

-ire of the S. N.. C. tu opha4e type, ol' 24o kilv;its
capacit) cachi. andi %%ere stilpiid, together vviti the
rest of flic electrical equipnietît, b: ftic Ro% ai Eiectric
Company, tif Montreai. 'l'lie generators are connectcd
directiy to tlic turbine siîatt by iîlenn- (if a flexible iii-
sulatcd coupiing. T!îcse coupiings arc imade ai' soie
icather links, wvlîkl cormnect projecting pins (oi tue
gcnerator and turbine hiaives of ftle coupiing. '*iey
have provcd extrenmely satislactory iii service even,

wlien file shaits have îlot hieu in truc aiigni-
ument. hIe) exciters, of it-ldci there is one for

~<cach nmachine, are bcltcd to tute other end tif 'lie

OP< generator shaît.

*''li current is generateci ,it a pressure ol'
2P400 volts, anti at a frequenicy of 16,000 ai-

Sternlations per minute. isi leriodicit> ut a%

adopted because thec ciectrical distributing
apparatus at mhree l''ivers %%as tiesignicd for
this tnmber of ;iiternations, and it %vas Ilot con-

sidercd adivisabie to change it. A tient switchboa, J
ofw~hite marbie lias been instalied to prolierly reguiate the
generators, w hich are dcsigned to operate iii paraillc.

Front the swvitchboard the currcnt is carrieti to the
ster,-up tranistorniers, wlîere tlic pressure is raiseti to.
12,000 VOltS.

These transformiers are placed in a separate rooti,

NO. 4--IS"TlSRIOR (IF GENER.STING PIANIs. 1

for the plant, wvhich wvill show more fullY the compact-
ness of ilhis design. The wheeis are of the Crocker
type, and thev, together with the flume and head gate
work, %"ere supplied and installed by thle Jenckes
M~achine Comnpany, of Sherbrooke, Qucbec.

The interior of the gcncrator plant isshovn iii cut No.

4. The.electric gene1ja>o>s, of wvhich there are two,

ivhiicli is dividcd fromn the main roomn by a glass par-
tition. el view of the step-uip transformer roon> is

shown iii cnt No. 5. - lie transformiers are in 6o kilo-
%vatt uinits, or four for <'ach phase of file plant ; Uic>'
-ire of the self-cooling type, using neither air-Hlast or
water to keep the temnperattire dlown. Trhe primiary
and secondary coils of cachi tranisformier arc controlled
by separate svilches, s0 that they cati be rendilv thirowni
in or out of service a-1 required. 'lhe switches on the

CANADIAN ELECTRICAIL: NEWSOciotwr. IS97
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12,00.1 % Olt side lire ol the S. K.C. litn.airt.ilg plug t> pe, Considerable diffncult) wvas expericniced ii î,rocunne
lis. clin bc %cen froni the illu%tratuon. Iliese switclîes insulators suitable for this %%ork. Therermn
%vill break a izo %,oi)~~t an- elteutial>, withl lit danger tva' that they %htould stand a fliglî volta1ge ,tress A
to flac operator )r the s~iiand Forn a %aluahle .1o,ooo volts for five minutes M~iîen placed il, ' sait
adjunct to the plant. Thle 2,4oo %oit a~i~lis.re of the % ater batlh, and tlic lale for the pin akso fihleJl anth saIt

No. ýi Si Ei-. 'l1(.%5s.FOit3.R RO0Oi AND> 1116-11 IOTESTIAI. .WTIBOR>

ordinar) ja..kkife t> pc. On thi.% Ntcp-up transforinier
hoard there aire als> plai-.ed t%, o btati-. ground Jetectors ,
thcy arc for indicating ail> grounds on the transmission
line, aud are coîînected directly to tue liigh pressure
wi'rcs. From this board thc wvires lire led to the cupola
on the roof of tlac building by ineans of the porcelain
flle insulator conistruction shown iii the illustration.

Taking it as a whiole, tiais power lîouse is a miodel of
iîeatness and comipactiîess for a plant of this kind.
Tlîe interior is painted whîite tlaroughiout. and presents
a clean and clîcerfui appearaace.

Froiîi the power laousc the transmission fine Ieads di.
rectly up the side of the nîousîtain, and tilnce off on alnost
a straight fine to Three Rivers. Thie country thrcaugh
which it paisses is diversificd bct%%cet) bush, public high-
way'. farni division liues, and finally along tlue right of
wav of thue Caidiaiî Pacifac Railwav, wlîich it follows
for the last eighit muiles.

Tlie fine construction is shown iii cut No. 6. The
transmission circuit coîîsists of four bare copper wvires,
No. 4 13. & S. gaUge. Thuis transinils the full power of
the two gelierators over the 17 miles wiîlu a total loss
0F tell per cent., tif which a hitle more Iluan two per
cent. is due to induction. The poles used are of whiite
cedar 35« in lcnigth and 6' in diamleter at the top, set 5
in fla cearth. lle wvires are placed 8* apart, aud sup-
portcd on spVecial higi %oltrage porcelain iinsulators.

water. Of the firsî lot supplied almnost ail filied in thxe
test and were not accepted. .Xnother manuifacturer,

No. 6-MEFTion uol 11 Co-5sTrgcTio.

lî~cesupplied insulators of %ihichi le.ss tlaan
failed under this test.

The pins supporting the insulators are niade bpciall%
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Ial to keer the %vires free front wct snow, wliich falis

heaviIY *11 ti regioli.
This l'lie conîstruIction ks giving vcrv sattisfactory

rChe(S tillonly accident being 01n the first nliglit (if the

qeprtîon. %vhcn a linib of a trc got across tlie %vires,

the rcstilt leing tlîat tie Iinilb and the wv:re wcrc bath
burnced oil *t tliat point. Since Uîcîî thcrc lias bcc:i no
traulCt u' atevcr.

On the top of the pokes and at cacli end aI the cross,

amris are ta,'teilid liles cof ardinary harbcd fence %vire as

a1 ligitlH>ig protector. riiese wvîres arc attachced wvitl
tirdmuîary %taplcs andi grouindcd at cvery sixth pole, by
.mcanis (il extending a galvanizcd iron wvirc down througlî

in irn l'Iple plantcd bcsidc the pale. This lighitig

prçatection is supplcmcented b>' hanks oi lighitning

the side of the bridge is tseil. *te %%ire% run dircctl: ta
the oid power hanse at lirec Rivers, %liiclî ks iî'sd as
a, distributing station. I icre step.dawnvi transiarmers
-ire ilscd ta reduce tHic pressure to ,,îao %olt%, wlicli ik
the voltage iarncrly cnîipla> ct in the oid ligiig ser-
vice. A transformer board siiiilar tu tic onc in
the power hauc at Grand chute ks used ta Cut in and
aut cadi individual transformer. Th'le tranlsfarnmers
used for incanidescent Iiglîting arc imiade wvitlî reguIlîtiîîg
secandarics, sa tliat tic voltage on thc ligliting circuits
can bc contrahlcd front~ lire as weicl as at the generator.
rîîc aid incandesent circuits %vere attaclied jusI as tlicy
werc, no change i any character being ilccessary.
The cnîpluynmcnt of 16mooo alterations in tlle ncw plant
allaws thc usc of tiîc old tranisformîer%. wliile if' a iower

~- ,.. Ji

'NO. 7-ARRtANOEi3ES'T- iFs UI'.V Tur ARC Lîc.,;rîNc SERVICE.

arresters a! each end of the linc. This method of
lightnîng protection has provcd itself thîorouglily
efficient during thc past summcr, in wvhich time there
occurred numnerous electric storms without producing
any trouble.

A teleplione line, which is not showvn in thc cut, wvas
aftcrivards strung by using ordinary galvanized iron
%vre attached tu side brackets below the cross arms.
Ericsan's anti-induction instruments are used and
no auna> tiing hum is expcricnced. The ordinary
solenoîd instruments, wvhich werc first instalcd, did
fat operate ncll when the line %vas hcavily Ioadcd.

The line trosses the St. Maurice river on tHe bigh-
wa> bridge Just outside of the city of Threc Rivers;
here îkç ordinary cross-arm construction built out from

frequency liad been eniployed, it tvould have bec"n neces-
sary to change thcmn for new unles dcsigncd for the lawcr
pcriodicity. Trhe incandescent service is intich inm-
proved sincc it lias been operated iii this, maniner in-
stcad ol by rnea,îs af the aid steam plant.

TIIE A'*X IGITING svs*rEM* AND) SYNC3IR00IJS NOTOIt.

Cut Na. 7 ihowvs the arrangement for suppling the
arc lighiting service. This fvs ormcrly supplicd b>
two Royal arc d)namnos, showvn ta the Icit of the illus-
tration, belted direct ta the engine pulicys. The ncw
arrangement is to use the aId i ,50o liglit single phase
alternatar as a sytichronous niatar apcrating tram anc
phase of the two phase circuit ta drive the arc machines
instead of the engine, tie other parts of 0-r arc ss

ocitibef. 1890
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tent, sîvitelhboard, connections, circuits and lamps re-
maining the saine. The dynamos% %verc flot even inoved
frrnm their former position, so that iii case of accident ta
the water powver tiîn oid beits can lie put on and the
plant operated b' Ilhe steami engines as before. Ail that
%vas requircd to accomplishi this change was tes place a
shaft averhead to wvhichi ail miachine.sare belted, and ta in-
stal a io horse potver induction motor to bring the aid
aitcrnater int synchiroism-i with the generators at the
powver bouse. Cititchi puiieys are uised for driving the
:îrc machines, so that tue starting niotor lias onlly ta
start tue synchranous motor and the shaft. %Vhen the
siichrotiotis motor- is brouglit ta speed, the' current is
thirovi on and it ininiediately takes the fond and the
starting motor is shutt dotvtn ; the arc dynamos arc thens
thirowni inta service vith Utic cluitch pullcys and the arc
lamps operatcd in an cntirely satisiactory manner.
This is aniother reasanl for enmploying i 6,ooos alternations,
for, if a lawer periadicity hiad been employed, the oid
altiernator being a i 6.oaaalternations machine, could siot
have been used for this purpose.

It is fouind that 6o kilowatts (lclivered front anc phase

,w î ï § _Zi
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NO. INwrîil.,a DxtISTRIiwTI,«: STA~TION.

ai the generatar wvill supply ail tlie loss iii tranîsmission,
thc losses in h i olr, siîafting and arc machines, and
aperate 7 S i, 200candle power lamps, wvith their circuits,
wvilîi arc about fouir miles in length. The simplicity
and ccononmv of this niethod of aperating an aid plant
is Ntroniglv in favor of the flexibility of tie twva phase
systrni t,)r traniîsssion wvark.

Cut No. S shIows, UIl s,,vitchboaird uised at the dis-
tributinir station. It k coîîîposed of two panels of
wvhite nille. hanving tie instrumients niouinted directiv

013 the.,l.l .ha UIl riglit hiand panel is for thc synzclironioti.
niator. The aîîipcre ilncter a11thei top is pravidcd witli a
.ahort-cireiiiaii %wilch., -o that it cars bc cut oît Mvhen the
plant is in aperation -. it is anly uised for tic rnîrposc of
propcrly adjusting the field af the synchroîius motar,
sa tîai it takces the lcast ainount af current ; thnt is, it
is tneitter over- liar ininier cxcitcd, sa as ta produce lcad-
ing Or lagging cîîîrcnts. Belowv the itnipere metier is a
svniclir-ni zcr af tlle ardinary th rec lanlip type, ad an
calter side a-rc sceri the linnidlcs of duplex fuse
blcick%. whicli arc an the back af the board ; thcy are
providcd wvith twa fuses cacil, sa that if liste should
blow, by thircwing tlîis liandle tic ather is ininiediately

thrown iuto service. I3claw arc silown the main
switch, the field swvitchi and exciter rhcaOstaît, and th,
four pale two phase starting matar switch. 'The iert
hand pastel shows thc incandescent distributing board;
it ks for twva circuits, such being the aid distribution.
Eachi circuit is provided with an anipere nieter, two
fuse blocks, main switch and transformer regulatot
head. In addition, there is ani ' S. K. C. " static ground
detector and a voltmeter, cach capable of being tlîroitn
on cither circuit by mntis of a changing switch.

The puniping, wvhichi is donc in the sanie building,
was formerly pcrformced by a duplex steani punip. lis
plant is nnw being replaccd by two triplex doubîle acting
power puimps, eachi driven b>' a two phase miotor; ont
of tiiese pumips wvill bc sufficicntly large for the ordinary
service, but the second wvill be startcd in case of lire or
extra caîls upon the plant. The water wvill be pumped
directly inta the mains, no reservair or gravity pressure
being cmnploycd. In order to utilize the constant speed
of the motors, the discharge pir--s of the punips will be
provided with relief valves, so that whcnever the pres.
sure in Ille mains exceeds Ille prescr;bed limit, the exira
water vili run back ta the suiction pipes througli the
relief valve.

This simple airrangemient wvill enable tue campany to
perforn- «-il the lighiting and pumping service of thîecWt
b>' means of the wvatcr power seventeen miles distant
and ta close downi the steam planit entircly. Theî stean
plant, hioever, wiIl still bie retained as anr eniergenct
plant in case aîiy accident should interrupt the %valt
power service.

The changes above described have been acconiplishtd
wvithlien interruption af tlîe aId scrvict, and hanve uitilized
ail the electrical apparatuis exccpt the 750 light alterna.
tor, whichi is nov not required. No nîoney wlîatever
lias been required for changing the distributing, systein
iii order ta accomiodatc it ta the twa phase current
transmaitted froni the wvater pawver, and iii acconiplishing
this the arc and inîcandescent services have bath beca
very greatly i,îîproved.

ELECTRIC VS. STEAM RAILWAYS.
ST-1-A.I raiirays ilave noitr to reeon ivih Ille com-

petition offered by elcctric roads for local passenger
traffic in tlîe vicinity of cities. The only îvay iii which
the stcam roads cans hope ta retairs a fair share of this
traffic is by nmeeting the low rates offercd by the ecctric
ronds. We are told that the G rand Trtink Railway Con.-
pany ]ost a valuable-passenger business betwecn liimil.
ton and Burlingtan, by refusing ta meet the wishes of
the people in the matter at a reduictian af rates. la
cansequence af thîs refusai, the people wha hand been
accustomed ta travel an the steami road transfcrred
thenîscîves ta the l3urlington Electric Railwvay Con-

pany's cars. %Vhecn the Grand Truilk peaple sawv theiz
traffic slipping away from thcmn, they annouinccd a
reduction in rates ta tlle figuire wvhi they hll pre-
viouislv refuiscd ta grant. Their offer came too lat,
tiovcvcr. Thcy lind antaganizcd their custaniers,w~ho,
liaving fauind the cectric raad cheaper and niorc con-
vcnicnt, refused ta came back. As a result the it.T.R.
trains are ruînning liglît and the clcctric rand is doing9
a rattling tradc.

The jendcc. Maclhine Ci., %:%I Shcs lironikc. Niiil)Cd LaiN wvck X
comlilecctaî plant le hIl t.ucky Jui i1nc~i Sandon, RtC
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THE STEAM ENGIN! INDCATOR

lIV G. IL. kÇLas.

*licindtll.r kç un indispensable assistant 10 tise engincer, and of laie

lwha. kolle evident that intelligent and wide-awalce mesnî plant

sir< ecgnr the nccw.ity for such a valuable instrument, ani tht>'

ire al2j14 f.cat the services of the enginect who is conipetent to

Ict il I)tOiwly.
filc jilc-tort diagranisk actuali>' the oniy incans ofshowing on palier

xht geaily tksplace in a cytinder. To sead an indicator carti cor.

srctly ks nul ai, c.aS> inattr, and in order to bc alle to do in, consister-

ible stwdy and practice arc necessar>'. The handling of suds a delicate

,niutin gc' 1îires a grcat dcii of care, and sometisîses considerable

îkill andi iligcsuity musIt bc pIoy-'t1 ini mailing the needed attach-

Ocnt# lly itx use nlan>' Ntunîiling.biocks wiii hc removed, whilte the

rakculatiofli and geonîctrical worlc which the enigincer icili bc inipcicd

10 mate ils connedtiohi with il wili lcad tn the acq1uisition of a Coud,

griseraI knov leige of thc whole subjcct. Carefut considesatiton of tilt

dtagiasafl tai different engines, under varied conditions, cannot fait 10

loid go xiwugl.t and investigation. A genehal knowledge of< the îaw of

gals.s (rs1iccially %lariottc'sç latw) ks needed, and a study of physies,
mçnsuration ind mechanics ks aiost bengeficiai.

ln ogdcr tu dletcrntine the mobi cconomnicai plan of opierating a stenn

qàlam. non>y testç arc miade. Such tests if propeil>' conductcd arc

1 iiei~c, andi arc sinuch 10 lic apprcciated hbctan plant owners, who

tillfirsl it to tiscir inttet 10 Cive cvery encouragement an sigsac

la thet ngincci along tis lne. Thc <liagraas traced b>' the indicator

pecilI il ry widely. and dtlwmd on the cogrédiiort o!f the différent

cnints (rosît %viiicis tht>' arc taicen, and il therfore beconses neccasar>
to inos how to intcrprct these variations; corectl>'. Thib information

,b tht siife can on!>' acquire tbroogh the proceases of reasoing and

hat sidy. In attaching the adicator considcrable aluili, is somttimces

nWrcd, anti circumstancei must determine what plan can liest lic cru.

1sboved. Tihe reducing motion must lie such that i twill Cive tn the

pipe barsset in its reduced strate an exact reprodluction of the movcment
of the piston.

F.xamine ynur indicatar anti re that every part of il iç moving frceiy.
bsas Do ]oi motion, and ks wcll oused. A cord that will siretch is ta le
avoided. Good jutigmetit ks requircd in putting the proper tension on

thc papr harci spring for diffrer.ntiy speedcd engincs. The indicator

riéngs shnuld lic sctd accasianali> to sec if they agrce with a standard

siesm gaugc of knotàns accuracy. Do glot use to lght a spning for the

pressre. if thîc instrument is a greliable one, anid the neceaaay pire.

causions have bccn talcen irn ever>' particular, the diagrana wiil then

shnw )-ou tise pressure acting on the imton on bath aidest, andi ai any

urt of thse -ttotc during tînt revolution of the estime, antd that ks ail il
%il!i do. Knoming the feale of tihe spting, il ks an easty matter ta deteir-

scine thc pressure at any point of the mroite. This Utile tell-talc instru.

inent %Il lettre on a pice of papier a gond dcal of informnation, pro.
vidissg thse atinasphitic presure lise is peoperly cstablished on the dia.

glisa. It ix f tht greateatimpoctance that th it lile drmwn carety,
as it is tsc ntittai hitc thtie diagraa, anti <ons itlaiprcssurea albave

aad belote mut bce destermnd. After remocring thc tard (mmn the

pipe barre!i is advisabie that ail data bce made on il as compitc as

passible, andi then wil its study bic plcasant and profitale.
%flfolloAing terins are used in "kaling of the different Hoes and

cmres: Tise atnoioxhcric lit, vacuum lisse, admission line, steain lise,

eshattat lime, courier pressue Unet, compresiot andi expansion curve.

ft lxgsnning antd termination of soutc of theae lintes; are cliled points,
%Wd thear continuation indicates pesinds in tic gavotte of the piston.

Tcà.rîcal ternis fotr ressurt: arc as foilows : Iloiler presure. alute

,prssse, initiai pressure, cut.aff press.ure, terminai pressure, bacit

i<eute, asnd nican cgfecive lressur. The nacan effective pressre is
xaat c niust uinit in ordecr ta calculait the indicateti horsc power of the

crne, andi the inîhicator card is the only nicans of gCttiuig il correcti>'.
lliring once cstailishe the mecan effctive lrcssssrefrasthe dinam.

thse ucci ionc in omw strolce, in fout imaouds, tan le calitcd as foi.

oS: 'lul.iiiy z44 b)' the mean effective pressur, and b>' the cylnder
cris: in cuic leet, dkis)aced by the pision. Two simple ati casiiy
tmrIsesnile rotes for finding the intlicatedi home pbower when tht mtca

efestavc pressure Isnown, arc as, foilowa: t . Muitipi>' the tant ef«.
tire prestsci e ly the cylindcr area in square inches mi Ily the lismon

$perd i (cet pet minute, mand divie l>' 33.0m0 7- Multipîir the sean
dkeesîre prcs<,urc 1»' the igthi of the gîtroisc in ieet, b>. the arcst of the

cylistier in Pluare incises, anti tht nuimber of strokes per minute, anti

'hic- ,iily> 33.000. will equai the indicaied horse powret. Frona

tise foitetnr it can casuly bic seen lhai the indicatar ils iuivaluai>le in dc.
lerm:ssinn thse mark domc b>' an coginse.

lith.ist snot ail, l'y anv iliears. An anlysis aithe expansion essay,
airsidi :qre consideratli knowicdgc anti scurate working frotta a

gesictnç-ti and atithmcticmi standWint. is of resst vaille. auid the

'l';vsO.~ !~~ tf tlMkftA~.Ça,Çwv<Smnry Exiinecv s 11br
ssssatl .~'-oîs tuti.ont., August îitb. 1197.

nearer the actual expansion curve of the diagranî spiaroaches the thea.
reticai <otten called the equilatcrai hyperbola) the gteater wili lie the
ecuuimy. A considerable deviation fronts the actual andi the hyperbolic
esuive inspels tilt enginecr ta thinit and Ia tenson o.ut the cause. A
leaky> piston, a leali> mtessin valve, reevarparation in a cylinder, or a
lealcy exhaust valve-aIl the"e tend to bring atbout an expansion curve,
which ils not in accordsnce with the iam of Cas laid do)wr liy Mariotte,
vit., lihat the volumîe thosild vary inverse>' as the pressure. This, of
course, i% ta ..onc extent an itiîlisisîity in an engane cylinder, owing
to ltiss of hasci and leakage. Ncvcrîlt:less. diagsrtas have becen taken
frot steani engines wisich art a credit 10 tilt engineer, as iceil as to the
engine builder, and are alimost identical in the expansion curve to the
hypeabola. Il kç not advisable Io iaine to hasty conclusions in regard
ta the expansion anti conmpressioni curve, as steil as other litses, lcause
tht l.sws of nature tans have <luite an influence in this respect, owing 10

the surmaundings and conditions undet which a steasa engine ta>' lie
w<>rking. The engincer weIl know thsat, dry steamt shrsuid lie furnisheid
ta an engine ; ttherefore, il iç reasonable ta state tliat, the %traits boiler
ai tinges can lie hcld re-spon3ile for a diagrans which does not aiîîroach
the ideal. If thse mstsan pipe icading ta the botier iç ton %iiail in
diametcer, thse indicator diagrain wili give an indication cf it, but thix
should bce vetilled with the diagranis taken direct front tile steassi chct
or the steamt pipe. The indicator tard wiii furniss the mearts cf lcuow-
ing how thse steassi is distributcd in the cylinder. If the valve gear ii
not properly working the card twill show il. WVith calculations front the
diagramt we cans finti with what serct of ecanonsy, mnechanica!> anti thler.
niodyuiamicaily. thse engine iii woriuing, and if undcrioadcdl or river.
ioaded the eninrer will lie in a psosition te advise bis r.mpioyer txactiy
what changes should bce made in order to insune greatr cSomay in
fuel. Tht steamt Une may show considerabie initial expanion or loissof
boiter pressure, and thse hack pressure lise tan point out excesbive re-
sistaice to the Isistans. IBIs casets are evidcnce of wasteful expenditure
cf sImans.

Economy>' la the engincer, nicansç keeping clown the fuel accotint.
having sal buis for repairs, littie or ne lois front shut.dlownç, reguiar
ipeed, and the Icast possible los% from tieterioration. Thse engineer
mnust lie guidei h>' circunistances, and if he flnds hinascif confrouitel
with conditions gtat rendes the attaining ff strict -canoosy impassible,
hie thien cars anly malre the Iest cf bad tutroundings. Steam engint
eco-wmy iç matie uîî cf many factors, and il ix to bic haped thiat the euid.
lexassdy and exetion on the part of the intelligent mand ambitieuxs en.
Cintrer will lie alîprcciated by the employer.

Il is na> behief that mandy stemnt plant awners or nmanagers arc wiiling
ta assisi the engincer floanciali>' in oliuaining such an instnument as the

indicator, as wcll as other most valuable applimuicts, which woulîi servc
as aitis in inany instances; to the greatest econona>.

My employers, The Advertiscr ltnitng and I>ublishing Cîmpany, of
Louidcss.have recagnized the wisdom of titis, and "sietd me to the etc-
lent of $50l in purchasting an indicator in 1893, and aise tsbtaining for
mc in illg6 a frce tinintetrs sscholanslsip twitls the International Corres.
pondence Schonis, in Scrantons, l'a.

REJCENT CMAAN PATEN«rS.
1',ATKLNTS. have recently bern granteti in Canada for the following

electricai anti steai engineering dcvices - No. 56.453, clectrie railway,
1 larry C. Rcagen jr., P'hiladeiphia. l'a.. No. 56,457, steam aler,
edwrardj. Cttacik, llavelacc, N. BL. No. 56.464. sttam engisse, johan
ilurchmrdt Opsahi, Toronto;- No. 36,5oi, clectric furnace, John Joyce.
Andover, ami James A. Dessiller, lingtts, Mass.; Nu. 56,5o4, orc re-
duciuig ciectrical machine, Chartes Il. Tatre, Seattle, WVash.; No. 56,-

57S, application of telephent ta ciectrit belli systcms, Frcdejcit 1llodg-

son, liamnpueati, anid George A. Eslwartls, Plecichant, Surrey'. Engiantl;
Na. 56,58o, gomer for waterwheeis. Marais 1'. Schcn.-k. Sprinrflciti,

Mas:No. 56.632, gassernor for stearn engine, E. Hl. Thoinlurn,
llighlsiown, Ne-e Jersey; No. 56,649, rotar>' engine. Damvid Margn,
Ljunceton. Tasmai-. No. 56,63, fecd.water ict anti condense.
James MW. Keller. Denver, Coi.: No. 56.660, electrodle for storage or
secondar>' batteries, lPau! Ferdinind Ribbc. I.ainlra m, rsia,
Genmnan>; No. %6.662. storsage battes>', %Iloccht fieu, Frattic.s
Crumbach. Germany ; No. 56,633, masa boiler. Edrwardi Mahin. Mars.
chester, Fig.; No. 56,014. msîtan gern:rator. Edlward Mitin, Min-
chester, EnC.; Nos. 56,759. dynamo ciectnic machine, WVm. .

Mod>' oughisorough, Enr.; No. 56.760, uafet>' devtice for elerie
circuits, Lewis G. Rowlaml~, Canadcn, N.J.. No. 56-769, telegraps or
ticîsphone table anti thtcir connections, Jamns; M. hIlar andi C. E S.
l'iilipç, Caille lionse. Kent, Eng.; No- 3672 switchImaril Montnnd.
alor, Ilci Telepihooe Compan>', Montremi:; No. 56.794, stean Cetier.
itou, D)avidi M. Thmttpsor. roiecR.; Nio. 56.798. 9asai mdi.
taltu K:tri MNasard mand Wilhels lkerenssa. Illerirs, l'iussia. Genaany;
No. 56.8go6, rotas>' engine, Ehr IL Tire, Wo.udstoec. andi Robert I.
Eldon, Toronto ; No. 56.f03. tclcphoînc toit apparatua Sicgfried Si!.
hcebesg. New Vo z. W.Y.; 'No. 56Îg toit appêratissus nactrs, eg.
fried Silbedser, Sew York, N. Y.

CANADIAN IBIIECýTRICJ:Llà NIBWSgober. 1897



CP.r4DIAN' ELiECTI1CAIi NEWS

1îIl.lll.ll>FI ON TIIE TENTIIO 0FVV EvkvIONTII lIV

CHAS. H. MORTIMER,
OFFICE :CO\FlDEBIATIO\N 1.1'F BUI3'îNG~«,

Collier Vonrc au.! 1ichiannd Sti..:.,

NawVOlt 1.11 1 INt IANCF lit îî.îîîs<. MNIE

Adsenhinsîn rate, sont î.aornptiy on %pîlication. Or.!.i,- o ads.rtisitng shoulai

ra.îtt .. Ts if .!aîa.aa iws L.a.r t an the agt&. dat, of tii. monst! nintt!atelj
î<.ccing !attu u. Ch.aaagt in ads riscansats taill bctade ulhtntcr dna.rc

atianut vlsa t.. tilt atiscnas. lt toau ielmbe tuî,tî!atntc sait!. tilt a:as:rataugus
of siip aderdtr. regiucsis for dlaitre -soot. reach site office as cariy as the ajtl& da:y
ortie montia.

S VJisCJtlJTI>YNA.
lia, Esi iccltlitt.. Nis'.s s.I iii ri. il.. to subwst)eics aft the Doninon, or tht

Uniited St&t"s. .itt (ttt. for Sacs> jt annuin. su cenlt% furT six itioiti. l'h. rrice of
iubscninion tO.ouii t.. icimitîd l.y cuncnc>). rcratsteo.d itter. or ibos4al order,
îiayal.i. i., C Il %Ioztimçr 1Ileast do not sens! cheques on local batik. unie"
cents as a.dtcd fur cont of ahascuunt. »sonct> sent aut tinrepascat.! lcttru wi!! bc a,a.tndere ritt- Sub..ail.tions (riants (otigis coun:irks cnibram.i in tht Grutral 11ostzl
Unaion St.$o lter annuan. Subocriixaons arc layable an advancc. The =,r -1ll lie
.Faacontinuet ai tspiratiôti ut atraitai- fur if ba >tiîauatcsi Ili thetsu .br. btt

s..rtetbo such uualeestana!ang esuts. u li .. ctntinucd unit! instruhtaons to dis.
continue aircez and! ail :xrrcar;xcs i.id.

Suiscai.cs na)* itase thte matiinr naddr. change.! a4 ofiten as detire.!. \Vh"ýn
otdesingchangt. a!ri ils,- ol. as cti! a% the net address

Thlt» 1'uiî,hcr .hou dla. u.ficd of tht (ailurt of sub,.nbcrn tu teise% tiatr luiîa.r
lwlaonly an.! rtguiatly.

FMITOJC'. ANOUYCEMEN2.Y.
CorTtnsîandcncc si ans ai. ulsin ail to;.tcs ltit=ntely comanig %taun the S&Upe Ç,(

this journal.

The 1 Ca=tdlan Elcctzleal News~ bas been àppointed the offciai papier
0! the Canadian Blectr!cal Assciation.

CANADIAN HELECTRICAL ASSOCIATION.

OFFICIERS:

JoliN VUI.L. Mlanager (.Ud;.i l.izhi & Ilion, Congîany. (;ueida* Ont.

is1i '.. PiRLsiaî.NT .
CHlAS. Il. IIUNT. NManager li.onr Elmctr Cà.. l.ondon. Ont.

2.i*ia Vtcar.laàbb.Ksaar :
J . RVaNINIERER. ( lna'ra Agent. Royal EkCCtrk Co.. Tolonia.

C.Il. MOR0lTIMER. 'ulahsh.a ls-av cA L Ni.u5. Tor'onto.

l.Xta.aas Colosirgauc
.J.WRIGHIT. Manages Toronto EiMc L.iglî Consilany. Toron:.
.C %5RXISTRON0. Canadian G.rn.ral Elçciic Co.. Totwonto.

JOlIS ~ ~ ~ ý- t.A<O...Sc.cas. l.ugtaî F. l'htliiis 1Ekcmncai Wauls, 2aboet..d
01OR 05> il\D N Charf of Eimical lnsî.staon D,îiunmcut. Ottassa.
A%. It. SNIITI 1. Suî.cdittisdcnt G.. N W. Ttigrmîia CQ%. Tomo.

A. A. DION5. Osta.a Ldctric Co.. Ottaa..
V A. IiOWhlAN. Ne. Clasgrosr N S.

WL.FIEIt %lI.. I anages Nagan rails P'art and! l<isr Rails.ay.
Naar valWs On%.

W Ji IiRO't5.F. NIAsager R .yal Flectric comtpati). %Inimrcal.
wî...îTIOMi'SON. Suîa.r;iarns Wattrnoalsaxl RIic . lit Plint.

M iltrtal Wcsi. Que.

CANADIAN ASSOCIATrION 01F STATION. ~

l'aristuî.I. I'IllIP.i. u-U. l.and St.. i.a .sns
Vt.'esjotl'.F. ClIAPMAN. itokii.Ont.

s«~.îay. t. tbltl.RlSNlongtea 4uz.

lic.. Rt~a.. . C MO<i<NC.UN. T.Oroan.Ona.

1 ORONTO IîANCIA 'ÇO . a Mrct i ami ird We.tnr...by rach ubni.th i.3
8agnrslia!. 1. %a. turul .tiers 0. C M . .!.r. l',vsaiest. T 1 ... n$ci..

Vw<a..liaesisltit: J. W. %Iar. Rc<t<asant 5.actar>.
M Sk-.Àl l.lt.5.t.l NO' a Niielsý -U anal jini 1 bus4a cadi mruattir. an

Engiuerî liait. Crair -,orrs. I'reidrnt. W-t Snt-sil.. s tie.'ciin.Wi

Tta. r. . 1'.atNts.im

state. Mt. Cuncgaadt.
In; 5NON. 1I V;N . ilE 5.5111 NC * Nlet- la I M as .. cesL mssth

an <uiv 11.11. A5. W. Crasfori. lhes Arît 'hur leming. *r,ciary.
liA).iLTt>S I-AN'ssa i St'. ». Min.ý 1%1 andl tas

t 
lrtai cts enonit on

ii«!rs lait Wm..,is I'irsidont . s at. 'icirsikt a in
sie. xErinr %elna alkLans :t.
SÇTR 5.TFORI% Itl< 'tNt!! NaO Jo.nW lIa'> l'resdna m 4o. Il Wj

Secaar
IIEANTFORI) ltRA5NCII NO NIM. -. 1J t.u h l'rid.) tch malnh

JIL Fo.ytih. IW4.d.nt :a. Ogi..ceirslsnTliîa. Continental Coa.
ac. C4o..5.crary.

o.051)05 IIRANtC11 NO.s s. -Meets on tilt fuirs and! <ili! 1
isih in l~îra > ii t la t C agitî1atIll~1, csidcit * Il ir.î, aitlti

t.l..'iIIRANili No.. MeIs ast aind irai'ttîst.,r.t
Il Getry litidîa V iu.'iîli.i:ice ~rjaa il J'In

e.Sctas)1' i<yî.lai.~at. F i ra'sert, b. 1. Jo..,
(111*1sWIs ItRANCII NO , 'îct .sei> -u,. aî. f...,

mncîh. an 1tibiltsla!.lilaisie r.nk i<iîîart, l'r..jîkîi 1 G
Soctty

1>REsI»N liRA'NCII NO. 8 - Nlçitras at i, *'Iàttaîaya ji* n.aý
<itetiier. >cçTct.ir%.

IIEIZI IN ltltANClt NO 9 'aî......--v Fa, r..,, .
Pireiit . J. lteyd. Ital'raîcî . U.. J. Rtîisks* S.crlct.iry. I1a, on~
KI N(,;*TN hlR'ANCII NO s-. Mci, t atad 3rd *ihur-L. Uajé

Fras.,- lit. King %arcct, al 8 la. ftt. iirsIaieti F. Sinottîîs. l'it
Assewlstine ; Sea-ctary, J. L. Or.

W.tINNIPiEG hIl-ANCI! NO aail'akî. G. M'a liailtt R,.
J. Suthii.ranîl. Financti Seccat. A. Il. joncs.

KINCARINF IIRANCII NO a2 *tireîs% se' Tu-d;xî i~ . k. M~
islot s balock.. l'r.det: Danaiel lleaînctti %I't eirntt. j..14 îtii iig.

Scattary. J'ciel C. Wvaikc i',àtancfauaks.
PETERBIOROUCll IlIIANClI NO. 2n.1 and. uta.!ta o. 4.. acli aitaunîa W. iL. Oatiiaitc. Ilresadctî . %%' lîaýra. aaclea.rt..'.L.

Cailuta. Secyctary..
lIROCKVtII.1.1E BiIANCII NO. a*. Nle.t,s-rj% Mfonda) att! i>ea,

in Richarde 111ncla. King Si. !'rciaint. Johnt tiruuîly Vic i~tbnC
litrratai!; ReotJtng Sectctary. Jamesý .'atkin'

lîMsd:i o..tcRay . Sca.tacy. J. 1>. rttoa.

ONTARIO ASSOCIATrION 0F- STATIONARV
E N CI1N EIiER S.

I'îea:lctat A. .'tM E. .. trtural. sa,t
Ptclasa.t . G. MITCH!E.LL. endit, 0sm

Rtsra.AI.Ei)KINS $8 L.ursiîî. 'l. lSma
I*rcasurcr. R. INIACKIF -3a NiIlijirs l!%:

%oiio3J A. Mi...'NtPkL.WS. I.,r..ntu.
TOROMiO-A.F. E.ikins.A% teWsL.t%. E. J l'!tiiIis F »>.nâI,lum. !
1LI 1 ION - R. siccT. lit.
ISRANTFORD-As. Ainr%. care.at.rott & Sans.
01AWA 'Vhstna 'tesjý.
EINGSTON-JD iti. (« hiier Engia..r ~aucaLr J Cn1.l

NIAGARA VAlIS-W. Ilhiliia
Informas on reg.dtng: cxatntnatio. s-aM lie furnaslacil un ailica:a.. ta &-

anenaier of tht Io,rs.

Use o the VE- have beeti watching With interesi

lncandescent L.a.mp. the gro'tving uise of inc.iiicle-cesit Iamps
for decorative and advtertisiiîg purposes.

During tlie rcceaîî jîîhilce cclebration iii Torontîo soie of
the principal business and public buildings werc hand.
sornely decorated with incanîdescent Iamips arrangcd ina
variety of formis andI ini ricli andI ha;rnionioîîs colots
I)urnng tie evcnings wien i ese ilurninatiosîs wevre on
viciv the streetsxwcre tlîrosiged 'tith people tili nîidnighi.

Bv tic use of tle incandescenît cîectric lanip the wrindoixS
o1 rnany large !stores have beeni rcndcred cvcî nmort
attractive atiiîiglit than iii thîe day tinile. Eleciiclly
illurninated Street signs are a conspicious feature of the
streets of Newt Vork at ilighî., 'thile an inmmen'.e globe
of hlazing incandescent Ianips surniounts the donne of
one of the larges. buildings on Broadway, and is a
coiîspicious object for illiles arourid. There is large
roorn for developîîient in Canada in the lise of elec.
tricity for such purposes a: tliose metitioiied, and
wtide-a'take clectric lighit mianagers; andI busines.s mnen
will fintI it to their profit to cultivate ibis field.

WVIIEN public franchises are to be dis-
Streeiat o a ndy posed of il is reasonable to expect thai

StrStRailays.nuîicipal authorities wtill endeavor le
miake the be-st bargaixi possible, and to reccive the
greatest renitineration for the privilege graiiied. Il is
just pos~sible, hîowever, that the conditions exacicd in
sontie cases niav be of Nuch a nature- as to openile
agains the initeresis Lioth of tie muîîiicip.ility and the

conipany '<ectirin.g ii franchise. As an instance of this
't't n point to the strect railwat iiith icCitv of 1 lamil

ton. Thîcre, .iccording to agrcernent, the street rail%%a:y
compati- lias been cornpellcd to pay 10 tlie ciby ipt

ccnt. Z oqhegos anns, besicles a certain tiiIcngc
charge. 'nie comipany found îleiemelvcs, unaible le do
thiis, and a fewt mionbh: agZo the city council p.t,'acd aln
anended relief by-Iaw, bu!. it is said Io have heen $0

O.ltae, S
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îoaded donil %% iîh conditions that the compai> refused
te acceptil T.heli possession of a sîrcet railway frati-
chlse il, dit àt> of H amilton is not likely ta prove very' re-
munerltI%%c to' iM) compan%, and more especially under
unfalvor.lble coniditions.~ It wvotld seemn to have been in
the intCre.st of tlie cil>' 10 hiave given sncb concessions-
as oulj p1)' lil the coinpan> to pay a reasonable divi-

deîid ta it. shareholders, and imiprave the eflicieticy of
ItS syr.tent. Being crowvded financially, tis becamie an
impossibilit>. There is said ta be a movenient in favor
e1t he cri% îaking over the railway. Sbould tliis be
decdced uipon Ille operation of the rond wvill be watcbed
wth niucli interest.

THEciw municipal buildings aI T'or-
EletnC Or tI>daU11C omîto are about ta be equipped with

ElTti. elevalors, for wlîicb tenders have been

initcd, and tlie question lias arisen as 10 the compara-
,le co.%t of operating and maintaining l> draulic and

tiectric power machines. The first cost is greatly in
falor of tire elccîric clevator, wbile the architect bas

aisoe rcominicndcd ils adoptionl. rue chief argumient ii
later of tlîe bydraulic s>'sbem is that wben the bieating

plant in tlîc building is in operation, tIe extra cost of
fuel consumned 10 gcuîcratc blighi pressure sîcanm to sup-
p]% power 10 operate tbe pumping plant is very smiall.

il is fardber claimled thant tîxe exhaust steami fromi the
pumping plant cati be tused to lient the building, thus
lesbeninig tlic cost of bcating. Notwitlistanding this,
fizures obtained by the architect of thie comparative

,o.%t of opcratiîig the 1w% o classes of clevators in the
pzincipuîl buildings iii Toronto shiow the average cost
per day of clcctric elevators t0 be 5S cents, against c96,'

cents for b>-dratilic elevators. Fromi tlîis il would
appear Iliat tnder ordinary conditions elcctric power for
elevator ptirposes is tbe more economîical, but in many
cases tlîe choace of clevator will nio doubt be deterniicd
hy special conditions and surrotindings.

P:opets or IT iS most gratifying to observe th:ît
17ig spts F Canadian macbinery manufacturers arc

secuiring a fooî-bold in foreign colin-
tres, and tbat our goods are rcgarded as equal to those
of anv otiier manuifacture. In clectrical and steami
engineering apparatus the outlook ks fully as favorable
as in other lines. On anothier page reference ks made
tona franchise securcd hy NIr. Cbapiman, of Monîreal, for
.trn elecîric railway in jamaica, niucb of tbe niachitiery for
wlîicb wil, il is said, be supplied by Caniadian manufac-
lurers. It will be remenibered that 'Nr. '%\iUliam
Rutherford, formerlv chier engineer of tic Canadian
Cieneral Elccîric Company, left lasî spring'to accept the
m.in.-,emcnî of tlie clecîric traction deparîmient of the
English engineering rirni of Dick, Kerr & Company.
Mr. Rtterlord lias recently been on a vii la Amîerica,
and %%hile lîcre placcd a contract %with the Robb 1Em.igi-
.ieering- Comanîy, of Amhecrst, Nova Scotia, for several
higb specd enigineb for clecîric trlramwa> sci vice at
liarcelona and «Madrid, Spain. lic also placcd con-
liacts nth the General lecîriic Company, of NwYork,
and the Alas Conipan>i-, of Miwuefor elecîrical
rnaàinu t .ind cngineb to the value of one liuindrcd 4ind

~xt t...sndpourndzs. ht is said Iliat ilie proNpeccîs
far Euîvrp.tn trade in clectrits.al machiner% are faîvor-
able, and tlîc aîho e faict. % ould sNeeni Io verify Ille

%îtm,.Canadian mai.n;tfatcîrersN are certain 10

rccis.c 1their slîarc of the trade.

A LOI'ARA FIN tLY Flow field for the
E3lecîncçal Cooking

and Ilcating. crnploymient of electricity ks ils applica-
tion for hcating and cooking purposes.

F.or the former purpose itlibas alrcady been uscd iii
Canada to sottie estent, but cîccîrical cooking is of
more recent origiti. Tvo Canladian mantufacturing
companies bave latel> placed on the marketl unes of
apparatus for cooking and hecating by mens of the
electric current, an cxhibit or wlîich w:is made last
rnonth nt the inauguration of the Lachine lZapids
1lIydraulic and Land Comipany's plant at Montreal. In
a paper road by MNr. J. P. Jackson bcfore the Amierican
Institute of Electrical Engineers, some figures are given
of tlie relative cost of cooking by mens of electricity
and coal as the source of energy, the resuits being de-
termincid by actual experiments. Th~e cost of cooking
three meats by the electric current wvas found to be 13. 1
cents per meal, and the cost by coal 3. 15 cents per
meal. The etiergy requircd for four lîours' ironing %va.%
produiced by electricity at a cost Of 22.7 cents, anid bY
coal at 12.25 cents. The resulîs of these tests wvottld
semi to indicate Iliat for the ordinary cooking of a
famiily clectricity i.s yel 100 expeflsive to beconie ver%
generally adopted, but there are many advantagcs in
ils uise, suchi as cleanliness, dccreased fire risk, con-
venience, etc., which will uindoubtedly cause il 10 be
employed by those who value these con siderations above
the single item of cost. It is A'so possible tlîat wvith
tlîe mure general adoption of clectricity il niay be in the
interest of central station% to reduce the price charged,
especially for day load service. rîîere appears 10 he a
growving recognition by central station managers that
evcr) possible alcalis should bce mployed of incrcasing
the day load, and ciccîrical lieating and cooking will
provide a mens of doing tbis.

CANADiN ELECTRICAL ASSOCIATION.
rîEExectitive of the abov'e Association, encouraged

by the success of the convention at Niagara Fails ini

J une last, are taking lime by tîxe forelock as regards
the preparations for the convention 10 bc lield in Mon-
treal next ycar.

At a meeting of tie Execuitive Comiltce held recently,
M~essrs. C. B. lutnt, A. M. Bowman, A. A. D)ion, J. J.
WVright, A.. M. Wickcns, W. Il. Browne and the Secretary
wcrc appointed a comimitîc ho procure suitable papiers.

Thec bollowing persons wvere appoinhed a commihîce ta
endeavor 10 extend tlie menibership of the Association
Mcssrs. F. Ç. Armstrong, J. A. Kammnerer, K. J. D)un-
ston, A. A. Dion, O. H-ign:în, F. Il. Badgcr, E. .
Carcy, and tlie Secretary.

A conmittee on arrangements, was appointed as fol-
lows. 'Messrs. Wnî. *rbompsoii, IV. 1-1. Browne, Johin
Carroll, L B. McalnJ. A. Baylis, F. Hl. Badger
and O. Hlignan.

it i% gratifying 10 sec ibis evidcnce of tlie determlina1-
lion of the 1E-xecuiie ta compîcte as carly as possible ar-
rangemnent.% wbich wvill tend I0 ensure tlie success of the
Monitreal meeting.

The Association is aclively engaged in other directions
also in behiaîf of tlîe clectrical inîcresîs, and is recciving
the licarty co-operation of many of tlie electrical coin-
panties. Those companies vvhich have a% yet f;tiled t0
reply to the circular rccently issucd by the A~ssociation,
should do so witbout furthcr dclav, and faîl int lise withi
those who have alrcady promiscd co-operation wvith the
work which the A~ssociation lias in liancl.

CRt4ADlRt4 ELECTRICAL ýlEWSoclober. "ý9j
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INAUGURATION 0F THE LACHINE RAPIDS
HYDRAULIC AND LAND C0MPANYrS

POWER PLANT.
rlEinauguration of titis compn3s new hydraulic and

clcctric plant at Montreal took place on Saturday, Sep-
teMber 25tl1, tindcr favorable wcather conditions. The

directors issuied ticarly tlîree thouisamd invitations to pro-
intent persotîs in Montreal anîd clscwhcere, and the comt-

pattys niagnirtccnt povvcr hiouse, near> one tltousand fecet
long, ..vas crowded with visitors. Letters of regret
wverc read front Sir Wilfred Lauirier, lion. Messrs.

Marchand and Robidoux, Sir Adolphte Chapleani, lion.
WV. S. Fielding. lion. A. G. Blair and otiters.

I'hose wlto, prev iotis to thte contstruction of these
works, lîad becri acquainted svitlî the general appearance

of te L.achtine rapids at point of utilization, %verc pleased
to observe flint the carryiîtg out of sucli an immense
industrial cîtterprise liad not ign aiy way rnarred the bcaistv
of the rapids. The neat appearance of the power hiouse,
bot externallv antd internally, %vas freely commnented

luponl.
lProniptly at 2 p. ni. thte president of the cornpany,

Mtr. G. B3. Buirlaîtd, received the gucests ini No. i power
htouse, atnd read an interestiiîg ;tddress, w~hic1î iin part

w.iII be founid belovv.

îîîost opent titi, %:aue spoti anuîd maî:de certain statentelit% anid liro-

t e s oo prc..cnt; to.da, m uthte nite oh tie directors oftlie

tcliglîîc R1îîclis I lydraullme anid Lanîid Cotînitaîîy, 1 inv-ite yoît i0
svtls.ho... tllce %.l;ttititst% has e bcci fuhild antd the liroiîti'.e,

Ouric îit. I loki %ou ttîat WC ssotd diveit the river (nain Ils
i otirse, anîd exe.tsac Il'. bcd, tat se stoulî btiild a witg daitt a

suiîte Ioîgaîtd a . ros'. d.uî sooo fectltong; tîtat wc ssotaîd tdieu re-

'tore sie river tii il, pllace. liait îîstead of a ruai îîîg torrent %%c

svould 'lovv voou a stilI taitt lit svlictt wvoud be lockqcd ulia force

stittuci sAc ti.nte ai .îî1îi.icda lIt:.. INe llîasc .%Lîostllisid
m s... hasv lîcie a ixivcr %%lis% I regi-ster siîot uît ,obut

.zio h000 lîu.rwci

I %%isitît de*aîiî v-ouiss liat detail. tih caîlisruuctiaît. You.sec

reildt%,% hsiwti speatt nire stroigls 80 % out titan aitv sutcre %tlc-

mtît ot mine ; rit ,0oOuo a.rd. t nit k reitîîved . i lic tniltlîi

oi fr-et %ih itwi t oie itauî ic uî.. sit f > ards.) u t %soiîc

and tis.îîitue site. tosi' oh %tee], aud tlic tliaut.tand. oh mnen cul-

lilticdi. au attIi lit a% bcet a.. Icoitîliiilieul ssiltot a sitgîe Io.%%
tif airti ,r cnots.. at cideîît tif aîty kitd ;wittiotit aily titis.idt-

lanîtaata'.isîitc s. iiitul ai> ecx o~ f cxeicitir.e oser eNt,-

niai r'. * s oli .1081 jlîa% ment s forexit.%.tttd a îttî,îîit cils%-ta

talc-. Caîlier it calcutîoîts or eoîtn.itioii.
1 Ii n-li linot dti vomitiîgcr le tii..cis' sicît nîstlt'.% a'. bac

nater, frazit andî ice îîrc....uîoe. l'lie be.i itroof Ihiat wce believe

ilites arc mthîe i. tîtat houiei (s4) of* omr '.ul..cnitscrs sverc hiint

nilling ta ius e.,î Si,400.oo-o tih tlicir owîli liard-raarned cashI in site

cntrrpinsc. Our ltrionr- work.; litvr bcen hurne over a yenr.

.uiti st-e espmî iedio troutute front ueo c.sr. we' save

nalhiitg ofh bIt-k mt.a nd iîi e dii îlot fiit ciougli fr.tzit tii stop

up li h -aI, ;l our tcitîpo.ryr %tains.

Our eilitaIlu i Çiîr't init.aiîce tv.% $s.o.u. *rhi alîoui

oîîr engsn"lr,. tltenîcý suffit. ien to1 acquirer righi.. 10 coistrsict
lirait ail sait raci. Ipowcr ttautsc, and in'.lt 06 wvater svtîeîq.

witil IlIle llece..ary gearmig and jaîck %haht. 1I o%% ftr the% fir
sieceeded iu thicir e'.tiilate yots ittay gaîlier front Rite fact chat
%iIice thie commiîentceent vc have iiicre:ised thle sinuier of uhed,
front 6>6 In 72. We have (leeienlcd 8 .2oo feet Of tlic ruer bc, 
low ste mntLi dans, 1819o «-ng'a iiit1litlite tecf Of rud. .u»ith x,
the great .. îumbiig block, to ail who %vent before q'' We. hL,,
coiîslnicted a svsteiin of booms. anid guard tiers in our hen~d M.,.,
WVe have extended lte lengîli oh our- power haîi..c over uio fm.
aînd îlot witlistanding dtts, vviiciî aIt our work, is costiipleted a% v
silî to-dat>, wc -ire sti t t $zS.ooo tilitLer our original csintteà, à

I.LLt tn stself v6li criwn'. tlie' .itt of oui euitiver'.
Thec engliter%' cbtiniatc tif thlî.)IoUver lrolîiccî gider site Er,

contract %vasu about S.ooo iorse liowcr. To-day icv. limte fic
vided for ill!t.Illiug 72 whleels, cdi Oh wvlicli i% capatbte tfgig
tinder a tltîrien foot liead, lo lsotrsc power, or a total ef twenit.
elle ttousaisid six liutidred t.: i ,boo> lorse power, antd Iii, licid tr
ozar whee~ls i.. to-day (iîf ai oitc tif yous lere îîre..cn lt4%
dotiltg Ni1 rit anid a taple sleasure or rote, yots i:>aîs !ý
own ctirio-sity) between fihteen and si'teet heet. wltidi ttrll %icti
ittcli miore power tit titat alreadN *given.

Notw, it s(tnds to rcaon tttas ifit %vaisecstinîted lt cost Si.OMOM
te coniftete the liydraulic inbtailittoit and to suppiy power oit the
jack shah:, ltse saie powver could îlot bu coiîverted into elertticùr
without ani itterease oh capital. It w~as for tliis putrltose that the
capital oftthe coitany %was tncreased frot S a,oooooo to$z,wý.
ooo. %We have ini reycrve, tlicrefore, for our clectrical tr;n!ý
mission aitd di'.îribîitioiî over ed)oocoo, wtiicli, ini otîr opinion, uil
ttc amltte to provide a tra.itli..'it %tit disîIrilttuliot %y.%lcmnto
mtarket the ... itole ofh aur pottwer. Alrecady wc li..e t.entruîN~

.a-it unudergronid systîit ii Muoître:ut, wltrcl, iti it.seIf, ttcia

iiipon as a %icp iti adeatîce and iti the rigit directiont, iltat Wthtl, ut
titile, rid our strccl% oh lie unsigIiîIy pales, and rid Our iremecd
tite dliftictilty ofrflhtiig tire.% tlirosgha stetwark of %.vire.%. Eigbiy

itdus oh undergrountd coniduit liave. ahready becît laid, iîîcluding
ctîtes croN%itig site cantal. and a ,sb.staitioi lias becît cre&

sitîtated ait tite corner of 'McCord asiJ Senîinary strecîs,.in tbt
city of Montrecal.

Ouîr traiinmissioni !ine, -startirtg from thi' power liante In the
Corrait bridge osn Wellinigton %îret, lias been coit'.trîictcd in tht
îîîot pecrmantent manîter, of laîticed iranl poles: cnthledded in =e
crete, sufficient te sltd any 'itrain oit tite %virus dîirisg ste het
wlitul'.and steci stmsi of %visiter.

Cooking b> elcîricîty as also ntakîîg pirogrcsst. Thec lailks
%% iit bec isuîcrested in seîng the tca and coftec made b% thte cunta
front te rapids to-das. Atread% brodler, cltafîng dihes, cff«

f~s ive o'clock tua kcettes. hiot vvater urs-, %mtoottting ironNsst
t-isrtitg long% Calt bc oht.iined frot any clectrical -;tipi)ly deakr,
and it wilttb th itiaii ubject ofîis.- conipato.10 spply currental

«t rate wltis.-. al altow. oftlicir mîore extended t us..M e til vi1
soon bie preplarcît to install .' Ncîtarite nictcr to nîcasure the cumce
uiscd iu cooking. and furîisît the saute at a %tlt geaer rcduct=

Tite acdoitttmiltlcnl oh tis gicat tîroiect anîd the ecu'noniy ci
sil conitictioi i!> amtple cyldence oh sie %kilt anîd isigcntisty oftc

eligmnecn, anid theîptuht ohour cuîttructom-, Davr. t.isl
Sons, stitti tittîter'. eng'agcgd in lits: stan, %%lit'. lu nu .NauHd
grec assistcdt in the sattihactory.auJ woncrfitt rcstt yenî now,«
tu-fore yen.

At the invitation of Prcsident lhtrland, R. WilsZM
Smith, Esq.. mayor of Niontreal, turncd flic %water on six
of thc wlcels and startcd the machinery in miotioni. Nlr.,
l3urland closcd the switch, cornplcting the circt t

tvvcen the Lachine Rapids and the City of Montreil.
The building is an immnense structure, nearlv î,ooe

feet long by 50 fiet wide, rtînning directly acritssth
river. The superstructuire rests tipon litige cut stoit
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pier. re,ýtiiig uipon the bcd rock of flic St. Laxwrence,

.Iîld Iaîid iii Portland cernent. At the shore end of the
suiperstrulctuîre is a square brick tower, tîscd as offices
for the staff, and equally distant are three square brick
builditig %vith slate tlOors, which wvill colntain file

geflerators anid switch-boards. The wvheels are so air-
rajngcd thaît they arc in pairallel rows thc entire lcngth
Of tiue building.

mie lîend race or dani is 4,ooo feet long ixy z ,ooo (cet
%vide, wvitl an average dcptx Of 13 fcet, niaking a
bieautiftil strctchi ot perîectly smiooth wvater runining

par.lici ii thec shore.
'ruE iiY)RAui.ic MACIIEIV.

Frli ht rauhic installation, Micn complete, %v'îll con-
si-;t of - c'i Nfi-tW'-O 57 lcli 'Victor %%ccl liJ cY lindrical
gates, coîînectcd up in twelve series of si\ cadi by means
of mortse bevellcd gcaring and horizontal slîafting
direcil> conniected to the generators.

l'ie %tlieels are governed b> an improvcd governor,
knovi abs the Gesler, which is supposed to operate
instatitancoulyl tîxe gates of the wlxeels. The flumes,
3b in tiuiiber, iii wlîich the %vieels are placed, are 2o
feet %%ide bY 40 feet long, and contain two wvheels in
cadi. Forty-eighit of tîxe viheels are already intlatýlled
nnd twcent% -four of themi connccted to generators. E acli
%vlcel is capable of givisng ;oo horse power tunder a 1,3
foot licad, so tîxat %%,lie installation is conipicte the
hvdratilic machiner>' wilI bie capable of generating
:i,ooo hiorse poivcr.

r E EiECTRICAI. MACH INERV.

rite electrical installation, Mien comipîec, wvill con-
sist Of tvelvc 750 k. iv.. thrcc phase generators, made
hv the Caîxadian General 1-lectric Company, ecdi direct
connectcd to six water whcels and operaîting at 4,400
volts nt 175 revolutioný. Tixe gencrators are of the
revolvizîg field type, andcach have separate belt driven
exciters. Four of these generators are alrcady inistalled

aind iii operation, and four more arc in course of erec-
lion.

floth tic lîydraulic axnd clectrical nîaclîinery are cvi-
dentl> siibstantial and constructcd wvitl tîxe grentest
cire, an:d so nirrangcd txaît cost of astendance during
Operal;on: .%ill be rcduced to a minimum.

The susitcliboard is >ituatcd in the down strcai cnd
of the dynanmo house, and ait present lias louir panels,

wiîlî couinion bus-, bars, tîxe centre paniel beiîxg dcvotcd
to tîxe exciters and conitainiîxg anlimeter, volt meter,
switclîes, rlheostats and pilot lamps, whlîI on1 tîxe other
side are the paniels of the main generators or altcînators,
wvhich contain ilîi tension, quick brcakirug sticeç
highi pressure volt meters, amnmeters and synclxronizing
lampts.

A niagnificent rcpast Nv'as providcd by tîxe directors.
At .5 o'clock tîxe guiesis again assemiblcd iii power
Ixouse No i to listen to congratulatory addresses by

ONF 0l' TUF 750 E.W .G .4,400 VOLîT î'

Ilis Worsluip, Mayor Wilson Smith, lion. Tîxomas
iDuff)., lion. J. i. Tarte, AId. Prefontaine, MN. P., Sir
Jas. Grant, Hon. L. Beaubien, lion. J. D. Rolland, John
Crawford, Esq., and John Morrison, Esq., aIl of wlîoi
spolie iii ternis of highest praise, congratulating the
engineers, Messrs. XValbank andi Pringle, upon tîxe
succcssful achievement of tîxeir plans.

Ei.ECTRICAI. COOKIxC. AND IIEATINC. mwi'i'Ar.~

One of tlc rnost intcresting features of tîxe procecd-
inigs was tîxe display of cîcirical cooking an.d lxcating
apparatus. The Canadian Gencral Elcctric Conmpany's
exhibit included three-phase induction motors, varying
froin tlxirty horse powecr to five, and a complete electri-
cal kitchen, wvith range, pots, flot water usrnl-, radiators,
venltilators,, chafing dishes, etc.; iii faict, it fairly repre-
ser.tcd tîxe utility of thie clcctr;c current in thie lactor3,
the parlor, the kitclîen, thc dressing room, and even tîxe
invalid's boudoir.

The D)ominion Electric lieating and Supply Conmpany,
of Ottawa, exhibitcd ain excellent selection of lxcating
and cookingapparatuis, ail made under Canadian patenîts
and constructcd in Ottawa.

The WV. A. jolinston Company, of Toronto, slxowved
Wagner transformers, long burning arc lamps, a single
phase self-starting motor, and induction ceiling
fan.

Mr. Kingsbtiry, an ciccuical cngincr of Sydncy, Australia. wa% a
viio tu Canada during the pa:st nmonth, sti<lyiîig the dIcvcloi1,,ncnt-; in
cîccirical !cicncc. Nlr. Kingshury was dclighied %vith the cv:cncc% of
Canada's iliogrcs in cîccîrical cngînecting,. a uîct in %%hich Airalia
is as yct compirativcly yoiing. 1 le tv.ç iu1i1>îcçsctl~i %ih h tîuzýiy ene
gencial charactcr of the C-.n2ian sticct railway s)-.îcn's, ind coniidcs
that a large hxu:ncs miglit he sccured in Australi4 l'y (anadian 11iant,-
faIcttrcr% of eccuical apparaum~
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THE LATE MR. F. B. ROBB.

Tiin particulars of the sati dealli of tNr. F. B. Robb,
of Amherst, N. S., are already known to readers of this
journal. l)ecea1sed wvas sccretairy-treaisu rer andtimana-
ger of tfle Robi 'iiîgiineerinig Co., Liînitcd, andi %vas
drowned %% hile batlîing at Fox 1 larbor, N. S., on July
2oth. lîle was lorti lit Amhîerst, Nova Scotia, on the
8th of' Novenmber, 1857. 11 li ther, the late Alexandecr
Robb, ~as; one (if the pioncer manuifacturers of Nova
Siatia, lia' ing establishiet ini 1848 the business % hici

lissî~edci.cloped into the Robb 1Entgincering Coin pany.
'l'lie subject of our sketch recciveti his educatian at

Cumberlandi Couinty Acadeimy anid Dalhaousic Collcge,
H alifax, afterwards being especially fitteti for bis work
biy a short experience in banking and commercial
colIegerourse at St. johin. ln 1876, Mien only i9
ý cars afilige, lie, witlî lus brother, 1). %V. Robb, now
presidtit ani cligineer af the company, tuak the mul
mianagement of the extensive business in whichlieh
Iabored up to the time of luis death.

Mr. Robb's strotîgest characteristic wvas uîîceasing
indutr% boilu of body andi ninti. llaving a love of
work, and being gifted %vith quick perception and
miethadical hiabits, lie wvas able rapidly to mlaster every
det.îil of luis n'.ork, andi lia been largely instruniental
ini building up the Robb 17Lgineering Collipanl> s buSi-

TuE I..vri: ME. 1'. B. Roun.

CANADIAN ASSOCITION 0F STATIONApy
ENGINEERS.

N'uTr-.3e<Tt.trit of AS1o(jitjofs lire re.îuested go fumwant rnatîr fat piti.
ca ionin îi i>elb.irrnlent flot lager <ilil tilt 2%til oti ci, 811011111.

KINGSTON ZN0. 10.

KCingston association is apparently progressive.
At a meeting on Septemiber i6th, a large number %vert
present. In the absence af President Simmons, the
chair was occupieti by Vice-Presidemît Asselstine. The
regular business being concluidet, ani interestiîig dis.
cussion took place on the nierits of Taylor's lîydrauîlic
atir compressor. The question-box containeti a numiber
of diflicuit problenis, which were worked out on the
blackboard. It wvas reporteti tlîat a change hati been
iatie b)' the 1Executive in the members of tie Legisia.

tive Committee, wvhiclî ks na'v comiposed of one nieinber
froni each association at Toronto, Montreal, Ottawva
anti Kingston.

LONDON0 NO. 5
An open meeting of the above association wvas hceld

cari)' in September, the chair being occupied by Mr. J.
D. Campbell. MNr. G. 13. Risler, past-president of the
association, matie a iew reniarks, stating that the object
of tlîeir meetings %vas to mutually assist and instruct
cachi other in thle acquirenient of greater kcnowlctige b3y
the interchanige of niembers' ideas in engineering mat.
ters. 'rte cnginecr couli wvell be prouid of his calling,
andi his truc aims sluoulti be saiety, reliability, intelli.
gence andi economy. It wvas the eninieer who could,
b) skilfully managing bis steani plant, bring about a
gooti divitiend for lus employer. Atidresses were de.
livereti by Mr. Robert Angus. superintendent of li..
Leonard & Sons, and Mr. Thas. McHattie, loconmotive
foremani of the G. T. R.

11FRLIS NO. 9.
DEAIZ SIR,-Tlie iollowing is a correct list of the

officers of the C. A. S. EZ., No. 9, B3erlin :Past-presi.
(lent, %V. Ocisclulager ;presidjent, Geo. Steininetz;
vice-presitient, J. licyti secretary, WV. J. Rhodies;
treasurer, %Vuî. Tiedt ; coaductor, J. L Bownîan;
door-keeper, Augt. 1'rizgotida ; trustees, Oielschlager,
Andi, Sararas ; auditors, Steintmeti anti Oelschlager.
Th'le association mleets every Fritiay evening.

Youirs fraternally,
%V. J. RiiaDEs, Secretarv.

MOONLIGHT SCHEDULE FOR NOVEMBR

lies%, wvhiicl lias duriîig the past fevv years extendeti to
ail1 part- af Canlada.

The late -Nr. Robli had a very synipatlîetic nature,
and early il% liCe wvas iimpressed hy deep religious feeling,
wvhîch prouipted himu to take a1 proliincint part ii Ille
work of every religiouis anti charitable arganization tlîat
canil: inIi lis wa.v. l'here are probably few ni "huo
haile dloe siiore persouial work in the vvay of assisting
others, especially bo,ays anditiong nmen, anti by acts of
kindness ani good couincil leadiîng them tai a higlier
planie af liviîg lîotlî norally anti plîysically. lgr. Robb
%vas ani eIder anti active memiber of the Preshyterian
cluuirclio ai î native town. île was especially interesteti
in the V.. .C..A. %vork anîomîg boys anti railwav nuexi,
beinî chairîxamui ille V. M.C.A. Railway I3ramîch. At
the time of lhi% teath lie %vas assisting in the manage-
menti of the V. M. C. A. Boy's Cam p, wliiclî evcry year
gatliers thîe boys for an outing lit sornie one ofIlle lovely
s pots on1 the sen caast of Nova Scotia or Nevr Bruns-
%vick. Through luis intense desire to do gooti lie 'vas
able ta wield a large influence, flot onlv in lus oîvn
town, but ini nî.usî% districts aIl over the ;laritimie pro-
v"inces.

lit tS3 Mr. lZobi' niarrieti Nliss Jessie Mal.cF-arl.tiîe,
nieice of 'Semator MaFraiof Walae hio, being
alsa o t ta tlle %%ork af religion.s organization, lias
bcen a congenial conîpaiiom anti licîpier in tlîis depart-
nient of lus labar. Slie vitlu lier thîrce cliiltiren have
the syniliathy ai many> îvho mourni the Ioss ai une îvha
,.vas ever a truc frienti.

Day or
Miontb.

1 0....

84..

17

10

,6.... .1
27 ... f

ll.%I. 50.10
11.30

No t.igli.
1No Liglit.
No i3glit.
NO I.iglît.
1'. Ni. 5.20

5.0

.. 0
5.01

.,0

' go

.00i

5.30 $

No. of
hloumi

7.00

4.40

3.40

2.20
2.20
3j.20
4-30
5.30
6.40

13.00

152.40

52. 40
.Z.40

52. 40

-134--0

i-M 530
i.30
5. 30>

.j3
ý5.30

NO L.glit.
No t.glîî.
No Ligigt.

i'S.7.40
« 7.40

1 8.40o

50.00

- .00

- 6320

- 6.10

Totalo
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QUEMONS AND ANSVERS
Wk. lï îvc receiveti tite following answes tu the engineerinig

que*ntlttasked in our Sept ember issiue:

ANSWFRII liV MR. A. M. WICt<8i5.

IlosiAitto" (t.) Shouid use oii carcfuily. llit topa titi ortmtttai

splaýhe 10 keep oil off the beit. (2.) In raisitîg te bpeeti you in-
Crea%' lthe horse power - andi in lowering the speei lte iaroue

power is deccased-the boiler pressure remaing tue samne. (3.) It
is nîo,t ct'onontical tu carry lte pores'ture of sucit a iteiglit that the
point tif eut-off is belweett g anti ý of the stroke; the release
should bc very near te atmospherie pressure. Titerek4wnot suffi-

dient data for the latter part af lte question to ttc answered in-
telligettt 1v. Whiat kinti of pumpti? Wht us the systeni of the
drying rOtm, liveitetm or exitaust? ifexîtanut, whal is lteback
preslre ?

44StUCRtttEtt": If subscriber'si engine is 9 ,K' diamtteer x W:"
%trotte, tîte piston speeti aI aS8o revolutions par minute is 56o fèet

per minute. 8a pountis ai sateant cul off ait Y sîroke is equai to a
ratio Of 4~. Tii' wouid give an M. E. P. Of 4t.68 lbs. per square
incht. Titi- piston, bcbng 9 ,%" in diameter, bas an area of
gti x9!î x .7854=7088".

70.88 x 560 x-4a.68=,i.P

250 atnPCrCbs aI 815 volts =28,50 watts.
28,750 0o -P

11J. G.' can use an exitausît steamn for healing lois building by
piping il correctly anti iaving suflicient ratiialing surface. If hie
cols or radiators have surface ettough ta heat lte building aI,
say, 2 lbs. pressure, ttc can gel a perfect circulation by adopling
the principle of givang te sleami ample mont 10 travel, anti giving
pienty of fait in lte tiirection of travel; finiît, run a main tiser of
ample aize near lte centre of the building, anti up ta lte cois of
thte top ffiat. Titis main sitouiti bave tto outlet except those going
to coil' or roais. Tap lte tiser for the coils eacit way several
feet above the cout anti sel coul with got fait. At cacit endi
of building put top relief pipa riser, with safety valve on top; set
to blow off at 2 ibua. Discitarge ail coils int these. At te
bottom of cacit ruser a relief or drain pipe sitoulti be put in anti tt
piped tu tank or hot well or drain.

IlJAS-. Jo8tNsTrott: Vou shoulti put in goond bridge watts back of
gales, a tiampar at lte sîack mout, anti lire carefcliy-reguialing
b>' stack dampar.

"'JAs, NlclltlFltON< One of lte boys thinks tat if you have
run alit elevator wiîhouî ojl for four yearç, il would ttc a waste of
mortcy tu use an>' now.

ANSWIiNS uRv Nl. WX. T1107Mo%

*J. G.": Vou can hartily expect ta heal your building by
exhauNt bleamn withoul sonte back presure, no nllaiter itow sbigbt.
Voi nu,%t aiso brar in mind abat use of exhaust steano aI ver>' low
prffsure will otake a serlous difference in te heiating capacily of
your rad'iating colis. Suppose, for inqtance, you have a back
pressure of only 3ý pouttt per square incht; ailena te sensible
beaI of vour bleamn will be 2t3' Fahor., white the temperalure of
ytîur present systent wilth a presllure of 85 pountis i% 250* Fallor.
Coniequently you would require, Io atii more rad'ialing bur-
face to secure presenl ratiaatittg efficiency wit exitaust nteani
tander conditions nameti. You coulti by use of an automalic back
preure valve, set in exhauslt main, otaintain a catîtitioiu pressure
on beating mainst, wiîh sleant front exhaust fron enogine, anti
retura aIl daips 10 boier, &U surplus steant exhausting mbt aImas-
pher. Of course, back pressure on exitaust main would act
again%t engine, but wiîh ample ratialing surface titis couli tte
reducedtu 8 a minimum.

- JAS. JOlittsrON'*: Vour question coverb, a ver>' wide fieldi;
everyîting tiepentis upon conmtrucl'ion of your furnacex. how te

lotga'.c: are utilizeti &fier leaving combustion citamber, etc.* A
kîtowietige of exact conditions, wilit tiagrani of boiler anti setting,
would iteip us to aid you in solving te probleni.

"OSAiIa: (t) Prevention is itett-er titan cure ; examine your
enginc :torougitly anti finti out witere ail comnes fromt, Ihen take
s'elle, liv ise of sitieltis, goond oit cupm, etc., tu have oit placet
Vchere intentiet, anti not on thte beli. Addition of wititing, etc.,
flnally orI>' aggravates trouble, anti if anv of il gels into a bearing
look Out for a bofl journal. Get your bell cleaneti by a reliale

l1t manufacturer, andi careful attention will îm'event furtiter
trouble unIcas your eaine is ltabitually "Il irly" In that case
cure i% almotit hoperless. (2) Increaning lthe speeti of an engine

gives more power; decreasing speeti, less. Usuially etigine
builderx design au gel liest reqils boîli for' econottty anti safety aI
giveit speetis, and il it. not wit.e to deviate far frontl tlîis (3) An
autoirtatice ut-off' enginie is sîippowid tu adopt ils tca8 admtiss.ion
te its loati ; consequently a lîigh pressure andi liglit lond ineanl an
c.îriy eut-off, andi ira the caNe ot many higit tpeed etîginies, ltcavy
compression, a toc earlv cut-oif, andi consequent long expatsioît
is conducive tu los% by 'cylinder condensationi causeti by the twt'
exarmes of temiierature. On lite oll8er itanti, low %talnî pre.4ttre
andi heavy toad means abatî cut-off will 8801 take place unttil late in
te strolcc, and ail ativantages arisimîg front the Uobe of steattî ex-
pansively are lost. A steant pressulre atiaptei o0 the loati is lthe

most acceptable, say t0 eut off :81 U, 1, or 14 %troke, accortiing tu
the economy of your etîgine. 'l'ie bt.-î pressure is that wlîich
gives the moçt economical point of cut-off. An indicator would
ttc ver>' useful tu you, enabling you tu dtiermine eut-off witit
tiiffcrent loatis anti différent pressures, andi thtt' enabling y0i8 tu
decide what pressure is likely tu give best resuits in yoîar par-
ticular case.

"«Sutitnitt i do tot se how Vota cars hope 80 gain attv
decitiet ativantage by placing pipes as suggested, ttnle%% titeN
are in direct contact with the flue gases. The quantity of iteat
that would radiale front breeclting tu water woulti tt ver' anill.
Every unit of itcat extracleti front filue gases reduces the intenbity
of your chimney draft a corresponding degree. Tite grealer te
diffierence betwcen thte tcmperatures of lte externat air anti iii-
ternai gases, the grezater the intenbity of lthe draft. Any cool
substance, whether water or airjn contact with the stack, wii
act as a condenîtor anti extract heat front internai gase". Sug-
geqteti pipes piaceti insitie of breeciiing in direct contact with
flue gasex is practicaily the parincple of "Green'% Econonler,"*
and wouid briefly have a double effect: ist, lte raising of the
temperature of the fred water ; 2nd, the lowering of the draft
gauge. tat, by restriction of breeciting area for passatge of flue

Icasea; 2ond, by reducing lthe temperature of flue gases. Reduce
produet of dynamo to electrical cnergy or hor.te power expresseti
in watts:

Ohms law is EXC = W
Titen a a volts x 250 amperes. = 28750 watts,

anti 28750+-*746 watts in ane 11.P. =38.5 electrical i.1t.

Next finti power etagitte is capable of devcioping, culîing off at
>stroke, with, say, a troant effective pressure of 3j pouonais to the

square inch. This is donc by simple formula:

A NpS
33000 

P

WVien A =area of piston in square incite-..
N = number of sotroktes per minute.
llmean effective presure.
SI =iength of stroke in fret.

Then 9.5« x .7854=70.88 sçq. ut. area ofisýtton; anti
28o orevolulions par minute x 2 =560ï strokes lier minute.

70.88 x560 x35 x 8 ah l

There is, however, a lisof powcr between the engine cylinder
anti the terminai% of the dynamo, varying in accortiance with lte
conditions uardeir which the dynamo us operateti. but wliclt in
modemaî plants sitouii vnt exceti lier cent., whicit i-s about, ici
your case, the difference cxisîing between generator andi engine
with a boiler pressure of 8o pounth; anti an M. E. P. of 3j pounlti
tu tte square inch. The metitond of calculaling M.E.lo. anti H.
wili ttc fully tietaileti in etnational departmicit in dute courbe.

ANSWFRtI'ER it . JAM.ES MILNE.
"ON«rAittto": The exitaust bleam can btc readily used for iteatittg

purposes without makittg any great diffecrenrce on lthe hack preti-
boure, by itavinig the combineti ares of the pipes leatiing to lthe
varlous deparlments equal to, if tot grcater tllit, lthe exh:4ust
pipa.

..JAuEs JOtI5OY: Don't know what coulti bc donc ta reduce
lte temperature of gaes. The trouble lies in te desigra of lte
botter.

"O!TAao":(8) With Arntington &Sits enkines, togetiter wati
te majority of thtee itigh.%p enginen, tii. trouble iq very
commun anti bard au gel titi o l'ene remedy, or tailler partial
remetiy, iq to ue grreaite, anti as litie oiu as possible. Unles
vour belt is completely réatourateti wth out, whitenaing or chalk
iatoulti prevent slipping for coitiiderable aime. V'ou aboulti not

scarape il white runnting. (2z, ly increa'uing blpect the piower of
an engine ii also increa4eti. (1) Thte mot economical pressure
us (rom Ona to soo lbas. fo %impleÏ Iigit speeti engines. The higiter
the paressunre i% the leas sî.4eam is tsed.

'*Sutîscatsv.x't: A very long lengt oppn olt eetie
to increae the teniparalure of your water ta anv consitierable
tiegee. Il wouid reduce yoin' draft a litIle. If your gaeit are
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ofiiv 4ç( cu *;l ocal t lisîk il wsoutid lia>'), Co ta0 lut. 'l'ite hombe'
î'otr ofiat eliginu' casi îîhoieîi taluaed b% I lie foiiowiitg formtula

Il. i. A . N

33-100
laiiterî' Il Meait effet mis e ltresstir'.

I. i.ttii tif strok ci rételo.
INî Aîeî tf listout iri squtii c iIes.
N No. of sI rokes lier menîîtle.

Ili ittîl case tllieui iti t5 %It qutltIl 1% le, s% Itul at ia he .11ris c
a t ilvar eîtotigi foer Nour plrposc, ait titis muatiter
stiiî %cI llt e it igi vu ciliis 4off ;ut ! t roke, svicit il, veiluai 1 a

ratii tf 'xhaiiitof ihirec.

'f'lie fitscal% îirt-,stime i% - i i a slîepressî. (at>P- lOg of3)

Meai cfi'etise Itre'..

ltitial .ulîs. pîressuire (i8 4 laisp. log, oif -t) hiat.k pressure.

'llie initial ltr(".streo a i.;. aîtd file hack pressure of fle
ecigilte kitul .otdLsîg sas-

; Ili'. above atlttlo)ere - 20 lb.. alisolule.

ilicî M. 9i P. 83 (I 1 .1 .ýh 6-4.5li. Ib% 465 lits-
3

Frontt itis iite Il. p.ý of lte etîgîlte cat asc cahtiatC

l'O riais te &1%u J> ilasto thelii 10.1d1, %il., :.io anîpCcres, et ii sOit-.
ssoUid take, iittrtuîtiig fî iclioli, etc., fteariy. 50 h. p) . 1'i. ci efono

oi otr etgî ne i. large sitigli.
"J.sCîî2c McIttE î- : Out i% îlot litî'cssary.

.5I;4WIltt' itN TUFr Riiîtît -atiF *t( cusA'.

J. G. .'l'lie Ilarutard sysieitî i' ery eflecti'e and soîttîtie s>'..
tetl hfoiailieatinig. %Vrite fori partieuil.trsto Geo. A. Bar.

merci. 3.9Ç 41 coîrtlanit %îrevt. New Voric ('i'.

J.ss Jitîssus .ou ,..ilît cc-duo fle tî'lîtpcuît tire of flue gases
lu redttiîi,,. dii.- gr.ite N&41if.týCrt icrsîî lt I î:uîtIg sNtirf.itCcof

>0111 hiler, lIbm liccatltg suArfae itt.k> tii' iliLrca.cd b) ptciîtg ict
sutoke filtre a s(tl îooîic if tiîe G reenr type, cosistinlg of
s orticai pipie% hclween wiiî flie gasos l>:1s' oit tliitr way5 Ici hIe
tI iiiîîei. -filetd tite faeed ssaiel b>- becigi)tassoii iliroîîgt lite titI>?' i%
Iteaied Io _-50 1 00degres.

. . 0. i .51<1. Nt> o-,t 1111,l8 slîoo eniglles are debigied for
,u bout .u cert.liîi staccati .u1 ss Iiatl he3 %%#Iiil sîttsioulil%> .î d moguîl.te
hrîst. hu île . 1<.tiOîof _, res olt ttsi alîoso or lîeios &!.e rated
sgteed îîî.%% Iii ma.da:si %ItlilI tuîî scniis d,"a N .'tît .ug pi o
alie gos ei satir ils lit tierl% .ttljtttel. (-,) 8o Its. lirtessître svotîld uc
nMort' ecioit iIitîn %0 lits., pros ided<ll îcssork beilng dtoile is

%tifl*ut icîît Io retîjllrt Ilite ctittto [l e ashle as '4 sîroke or laceor.
If titi' vitgitie il, uitderloauiec a les%. pressure mtigit Ii- more ecoît-
o8nticai catt îîrîlr Io preveîît 100 eativ cut-Cfi &it 100 great exilit-
%lti. Il il; îlot octtoîtticai ta expaîtd mtore limai liree or fouir
tu.îres in% a siligie cyliiden.

e.t list. blutR :il svotild flot Itla ol u vater puilles os) Ilte cui-
sideè ofsojîr fluie,. '\ois coulu tise Grecti's ccoîtioîtizer ta ailvatitl

.agi' if %-ois liave suflicienît draft, but fltl svittout. A 915 s i 1" A. &
1;. î'ltgittî' rtîîttî.iîg St 5< .- soltu t slirtild des'elap about 40
liirl lititvsir s 14 cielî oi, ailtl svotld svork tilt t0 abtouît - 1 %re
jbiseer :11 latest pitoît tif ctît'afl. 250i auttieres4f aIli volts%

2;.il e.i electric.îl hot! lusseer; allai 2. liter çcul. fotr frictîoît

.tud bs5 N 111 eîtgiuîe, .uttii>itttssoidut îttt 48 liorsoIosîr
'l'lieî euitîle sioutilu uIo tii siliotit hicig lo0 grcattl > asrloadî'J.

I '1155501%%C 10 ' J.unes 1 î ot I b.use butiî'.îîîg c> 1111(1er t)ii
.-%titlsoie tuiles cottttoIi iitiii tt t . 1 doi t rcalv% kîus% if ut ils

tî gsas o gise il rattit oit. i ioss %bout flie isli niakitîg ttc.
ilig clicîs d îîî lîy it nuit Ille valves ii s'ouîr pîuisit. Lf voti have oute?
'l'ivere t. omte tiîg i seutelle lukto s, aud liet ab is iov to %,top)
tiu.ît Cs etstur grfuît iltg fileti grti.stitlit aIlte %le aut efut tifelsa
loit îltntilp. The%~ a1re îue!.uî 1 .11i thle s.ll ie t îIMI tilt vies %totr

%sk . . 1 îs f9uite Jtffuct 1 mttlles. so il as filet tire tt,îkms
I.uîl t. 1 iotit e ct a s lionl flie ptiffait a, gomtg at lier spi.'oi slie 1,
.11i taigles , tîtt tlle itlît tîte slo siss doss n Il.t ruitsnelte she Ihegiut
il, gm 'i.î î .u1I il. Sui.tpe. \A titalil et ait use feoîilitg graphite ?

Butt. chefs. la siglît frtt svaîîd ftot sakie it.* ioisiters tvill oblige.

SIR A, 1 liti s ecii tiik ilig sif .ulu cti g 8ni3 huiler seltinig, i
ssului like, ltfre donitg 1,o, fo kmitow slitat i% titi geienally

. telittecl plan. l'Thre are altait% otiters like site svlo titfot reai.s
kio%%s miiîîîhîîti itecir conitioni are riglit oî flott, aîtd ss ho ss-tildt
lie. glati of î'iiliteitt tit I' Stia'i't -. lusic ta'>' ta lientfit oticn'
as sWeil a'. mm î'f Iliasela ioiîgtit cifasIk iSitg t lie foiiîssvitîg ule'. Lontssili tl%' tiopît iclat i~' uietet tir u'mgiivers ssIi gise uts Iti',ires a, Lii chair lat- ls 1Fat- it ut lookiitg for titire fnta o
iî.,Iiiui lii'ni'f,î î ii &Ill il lui ,ik Liaits le; tavis 4L74- bolcu-.t, <h

comtplare %Iitittlititois andtî rosuili%. If oeutf' of olî largi' engitite
tituilr' tudu etigtt-i itg î.xi'rt t ricitds coui lic got Io gisV î' t
liseur oiattot, tite'slitte et svoîiid tle liteatu Io do sO ssottid ftot
bu, 10%t.

%\ mlizsue art' voita liih'm'.. lesîglit. diatutter. size tif intlitfilet
outittber tif 'aitle t iose actuel beat amtg suirface auJ siatis 1%It. Il. of
hutiler.?

Sie oif ft taeei liîgîtl, lîreaîfî fi aud lieiglit frotte bttuer:,~
Kaiti of grate baurs. slîakmîg or tsîstiar>'. seiairum sit.'ce. aui

lumiîsare bau-s lilatt eut e
l cigit t i tl ge 55-ud Iront trotter, aumuf ltose btuli :1

I )ptil t t-suttttio lamnier antd Itoss lsi n a ie l)tiac ol
ltidig" sv:ii 'I

Whiaî situd be fle ratio betwceen grille murVace andi iîeaîing
suirfatce a it teî% con tube a.re.t file grte (for doueronet f_ jq?

Whial air opnlgif.t:uîv, atuJ wlierL' silu:ted, bridirc %'.ti or
Nidib tif fuarnlace ?

'Viîaî mode of f'trîîîj. salui Ilicklies'i Of lire, autt Nftat il loand in
ti tho illosi ecornoilncai rate (If cowslîîîtlutosi poer squar, lotit of
grate per. 110111 ?

i low dIO vOu haulk Vour fires ?
W~ileîî uaicl (0 sve ,git coals, hut pasîgwaler liroughi. iltekr.

Ilow acueîil w ater slîouid a hotter of a given bie Ite .îaî t (0 Us
alud lie Ut, 10 ils ecoltocînjeal lisîtît ? L'aider liat a ll.umaiît %'

wvouid u 11dorstatdit lt il *.Vas (Lao llrge for file sort, requiril
.acti 05cr tuiai wve voî,Id %a%- il %'vas heisig forcoul ?

lAialiai hoîîld draft ho a ciiiley anîd at furitace ?
I lave vois cver mesd furceti diraft aud %vtil wliîa restaite

Witat sitould temperature of filue gases be ?
WVhat i% file efficiece of' % oeil houer ?

Wien %% nîshîîtg to dle'.k dfraft %% iter %% uiî % 014 diost i tf.î:îî
ici flte tir close asîtdoors, takiîtg 11110i cotisitierat ion tit.t 'sit<a
cloiitg dlatper iin titre y-oî clioke tailles %vill h oot ?

I1 los arc % tirr boiers col.ered ira ? l)o-% the fille ret it il oit loi,
agaiît tir do >01: tise toit of hoiter as a dead nue, iLe., gase, getIon
toi) but sio circsilat ion,. or whieîî boilei is hricked ici .11 iL n
tlsual way do y-ou liave brick-i or tiller etoverýisg Ivinig directiy on
top,) or doe )Ou ha% c aitiur space hetss cela hoiter aits to crîîîg

i lave you a11N.' arralngemnclt for fLîcating fiŽu vae aIparl froint
exisausi st cant ss'ater ? If so, exiplainl il.

D)o '.ou tiiik il t'. botte$ Io forte a boier for a fcss ltltir. Or 'uit
ilt aitothler Crue ?

WhIal tl- -i a py roniol or cosl aud svouid il ho ofl' aun) sailtietb
hlase it ?

lisdsgivLttg su7es. etc., a fosv iota-rk% ,as 10 flie Id.
sat.gsor dia.atgsofamt: office itOiltIs %volai ie 1) ti îiýb1.

i%%tIAIîî 5res Iwas îfîitiking %f li)tttg ons auit îîîdîar
tin li>) eliglte, aIi Aî . &S 1% L'tala sulue tle gli, e lieu iuli iL, NIZe
for tit corarect riggiag tud lion, jusel Il tip? lîease hibligc' ii

geitelal t% 1ea lias e Icad ait) expeneucc ait titi% mttti. M%
enigilto lias i-, ilicit strokie.

SIR, %%*Otid %uî plteaso .îst ir )oser ftrst iNsue . (1 etlclîr4
is beNt to ruitsi'%dtii dirlt> files or to rail svtit cleait tille.% and

J.înper, N.9) , li.tlf shtit. ClosLîtg tlle datuter mttzîkc %Llot> tulle.
MI hoiler CiJi> haif fle timte il, 100 large aîtd I ca %flot h)riLk up

gr.tlcs. (-, 1%. a rctum steant trais or ani lujettr t;I itoos ct
onii ai *nici'te.unam sîittgi for hoiler fecdistgà* (3ý i àae.

steamt driîît tîscî for dryiitg 1itrlost-ý througi Malirie title steatre Il
.jo ituunck loss' %iigitis tiîrotticd oin di-scitarge %ide, ami 1

situid like Io coîtîtct it oist .1 a nasol' t rap. if il NVOUId wVOrk
titrotigit iti' foilowiîîsg p11iing IýrtîntI stitlds 3 feut front floor;
dsclitarge pipe wotild itave to dit) Io incites hI)eow floor, chers risc
3 fcot ilt a IdUtgîi Of', saY, 10 fVCt filt conneelC Oit t0 aito1hCl pi)pe
goinig l flie Irais. i wouid pli, oit a cheock valve jubt itefore il
cou tiectlcd oi tu file otitesr pipe. 0',ii o

« L it.I1,.%s i1 lc; i \SLos', rint es We htave IL sitea mt Itlamî lierc
drasîtg flie dort rie lîglits wlttei 1' gositg Io ie ltio tillet for the
work 55e cart gel for si tu do, aîtd sve .îrc liiikîîtg of ptltirtg in
storagc batterie> 10 carry the pcak of Itle load for abtouit four
Iolers. Can %ois itifortît liie 5 hemo ,ait batterie% aire aioss ir ii ue îo
e:arry flic leak of f lic- ioad a.- abovc tnicritiotied ?

AN<WR V do flot know of ait%- planlt în Caiada .î îsîg a
siorage baftcry îo carry flic peak of fle ioad. Tiîeie atri su'cmi
Iititenv plattes irt lise, but fltne of thent are tîscd for deIt I)sx.,

i leur> Miorgau, 'Moittreail, aui flic 'ortto IUisetrsîit% Clicltital
i.abonzttorv hiave limais, butl se îiîeîî tiil svien flic getierator plant

1I. C. D., citielpit, Ofit., aIsks . WIht are tile iIaniestcf the
plii(pat it% lo d : td ited itt o steant eogitts, stade %alveb,
fitted %vuitl fis, hallt gosertiors, u tisc lit biiglaidi, and astu s the
nliosI popuifar go% cruior î-eguîtor tiscd fat i..Ilglitilt e

4ASs5s ER. - i laue are seo atlait% eitgîîto buiidei s în Eîtgl.îîd thut
it IN, itretîN sa.rd to gise *'til trliclPiî ones. MessN.rs. john

los0%%ilr & o. cuagîneers, l.eccds; Rob) & Co., Globe Workb,
l.1a1collîî Raltsofinos, Sitls & Jeflorics, Ll.imîod eliganceers. ipsw*îicl
.îîîd l.uîtîfon auJd T litgyes, .iuîia cdt, Birinîghain, are aitng
fle itost proclntit. NVC caltîîot .iii Abe %01 Ott a rset t5 tu the
its Iopuitîr gosdntior.

llie C.titia Ilercita & 1Rîtjhr Coutpanv, %\*est Lodg e.avenue,
Tloronto. liase Lttlls insîa.liedl a bo k.ss'. genienator, :ud are w:inng
iîoîr lactors' for 4;0 imnratidescent faîii), aîtd i.5 arc i.tiîtîs .Xfi
wartii ; .'mîtg doie wvth rîihhor seîre ait doeal work. lfiu' pi-lînt io

tol lie disidu'd ciîto six ,ccît.sstvil seliarale féeders% for catie :rt-
ttots, ,filt iavintg t eiaborate switclio.irti coîttatutiig sits
for cacli feeder aitd statoîti sitariiiietits. Tite ssiiole of Ilte ssork
u, btitg in,;ahiledt b> Mr. Il. F. Sîricklaîtid electrical tttll,

3.; edelaîde Street laî

TIENDE~RS FOI: IiCLECTRIG LI;JIT
SeutrIs1 tcridcî mait tbc teccisvit iY Ille ug).tmsgincd ut. , i.,,n l.îî NIL~ Sli.5'

NO &.îti ýtii. tU-,. for aic futtsitiî andt ofitcation ofîucnt) Iiin, .,) it
Etectric turia L.ains. of incise lwnjreul ctndie ýa cacli <8,.0). on d'e Zrcu
ut die 1ct u.t l flricaile. 1-st:niisý ,art solitmt furi tenir. t-i aniucî
Ivnir-.s. 1 tic buct o, .o,> tenIter nl r%tsI nsaît iI;îd. Fer fti'- inf'.i

WILtIAMu 55'AILCE,
(.hAiu.au btitet liebung C.oînmiîe Oiatzesîli e. 
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SPARKS.

înll sî,Irntiaii lins beaul graiuittm ta tuic Stnutliray Elreitric Ca.,

Tiihle tc Liglît Comipaniy, of Revaisite, Il. C., have tlîcir
poeeCr hloî'e ini couîrse ai erectioii.

Ttic l.11oii Street Rniiway Comnpaniy have eaiuiied the ex.
teso tifii muir rond taIo trsiîg
Tilt, î<nmi coîîîicil ai lMuile, Otît., is huilai; trgeti b> rate-

1  lcu t pircliase an ehectriL' liglit pianot.
The Esî'tcr Electric Liglit & Iasvcr Co., of E-xeter, Ot., lias

lx-Cil incuorpuratCtl, villa «a capital stock oi' $5,aoo.
.%Iessrs. O'Reiliv & Murphly, ai Ottawa, receiitly itistallcd0( ait

clee'tric tiglit plans, consisting afiî.ua ligits, iiiftic Arcubisiiop's

1t113ce ii tdats City.
,1it explosioni occuirreti receiitl>' il tuie Cliamuber Electrc L.igiit

%'ork%, i1 rîira, N.S., by wlîicil tue nelw eiigiiie sas allit coit-
<îîttly rusiedî'. Natte oi' the employcs weute injuired.

For tie 1 reser'aiah of woodeu telegraph pales titi! Bouchlerie
proccs of ijectinig a soluutiotn ai suilpuiate ai copluer juta itie pares

Iîf tlte ivoutid is said ta prolosig tlîair li% es ta aboLît iftecui ycars.

''T'e Jeticl.es Machîine Co., oi Shecrbrtoake, Quec., sliipped hast
,%ectk oiii' ai thîcir lîeavy je hotrse power sîjula etigincs, svilla

5tandand .. teei îîuhular houler, ta Desire Thlibauuit, Estu., (if East
iiceford, Quea.

Thte <mii i Magog for file civic electrie liglit planut ks ctin.

plited, auit th:e p'~ Crocker water wlctel, wluîci i beiuig ftiriuisiued
b>' the' Jeutkes Mat'hine Co., of Sherbrooke, is expccted ta ba in-
!st.lled tui. %vidis, a1 short tinte.

'he Moitie Cristo 'Mitiitg Ca., ai Rossini, have madle a1 i'iesi
,Iuike, inti have ardercd a compiete tiew hioistiuîg and piiîpitîg

pLuni irtuuti stie Jeuicies Machine Co., ofiShearbrooke, sciichlinhus
batsi Nuppie'd frtont ilucir RZossNI.zd stock,

Tue (.reat Ntîrtii-%%asterui Telegrapli Coipaity, i conjounctionh
Wuth tue! S1îaut & Fort Steele 'Falegrapli tonifiuais, hase tot-

liteut'd the crectiouî oa ae uie elegraplissue iront Kaispeil, Monît., ta

un the aienr futuire.
>'sr.Ahicarut & Saper, ai Ottawa, hava secuured tluc cautraci

for tilo telu'grapi wIrling (if flic Ottawca & Ncsv V'ark Railsua>.
Ti.e lune %tui 11axteuud front Ottawva ta Moira, N-Y., andt %lonîg tuae
Catule uîudcr ihue Sti. Ltavrentce. TFle aunoutt af thie colîtra,,-t is

sujd ta ttc large.
Wuerias îuuruîed mutt tha flmitet i the factory ai tule Boistoni

uuhicha a% j*; fi. loug anti 6 Lt. in diatticter, %vas furuîusIted compîlettc,
unhiuiiig a j.5' Crocker scieci, by tua Jeuces Miachilue Co., ai
Shterbrooke, Quea.

'he puower staion ai tule Shearbrooke Street Raihsv.'v, oi Shuer-
broakte, (Que., is rapiidly uteariuug caîîîîletiou, aut ilturbiuIe planît
buing iuîtalled by' Ille Jeticites Maucine Co. is aiuse aubout coi-
pltt'd. Mr. Blurkei, thue presidautt, states ihiat tluey expueci ta lue
in operationh lu> itue i.itii ai October.

limiter & Oliver, salicitors, ai Victoria, 13.C., give stotire oi
appliîcation ta parhiamieut for Ille incorporationt of «a comtpauuy ta
Contruci a siarraw gauge raiisvay frot Poritln Iiie ta) Tesilit

L.ake, wutli power ta build britdge-,, heltcgr.;i)i andiu tciîliauue hilas,
Ce., ainu ta suipiy liglit, lient attd powver.

Thue t. onsuuiuters' Cordage Co., LI.uîuuted, oai hfax, N. S., have
for sOaie liane baerat considering tue atdoption ai elecîricîiy as a
motive powear for aperaliuug tlueir naciiery. 'Fletulaitagerofai e
comii.inyI'ie stath lat osving ta tlue cosi ofithe mtachines, Ille>' ha:ve
cotieluded tli it is aloi ecanornicai i utreseutu.
Tht' Koaueuay Eheci rie Ca., ai Kasin, B.C., are itiiiziuîg tua

neus scaher poweer ta genterate eiectricity, aud have îlacced art or-
decr uvitli George C. Hiintan & Co. for a sa k.w. ,'S. K. C."

îenratallr cOmîticte, witl, trautsfomarntr antd utotors. 'Fle latter
iirrn.art' agetis in British Calumubia far the Rayai Ehectric Co.

Tht' Parr% Souiutd Eiectric Liglut Compîany field ihîcir antial
nîctig Itl Se1ternber 7tht. Directar-; sere cected as folhoss

Messrs. S. Armîstrong, Williamt featty, Or. ',Vallnu, W. Il.
l'nutt, J. J. Jailifi'e, J. F. Mossley and Dr. J. R. Stone. TFle cont-
pany hi.tuse now aver 900 privatè liglîts and 40 strect i;glît-i uuuder
coniract.

Thue Ilridgesvater Plower Co., ai Briuligewa.tcr, N. S., have
laiel> bect recaîsîruîcîing and cuiinrgiutg ilueir ccirie liglit rai
anrd hlair rejulaced tiuir thurce svire systan by anitateruuaiing
cuirrent s>sîcem, for which pirpase thîey have luurcluas.ed a, 4o k.sv.
"S.K.C."* twa-phuase generatar front thue Royah E!cctric Ca., autt
60 uiglit t-auacity in transformers.

Tht' totai lengîlu oi tile svrid's teiegratht sysîcn ks giveut asN
4.908,9:8 "tiles, exclusive ai 180,440 utiles ai suilarinae cables.
0fithis, 1,.urole fias 1,7 fq790 miles; Asia, 3IOtý,- miles ; Afric:u,
9,419 otles; Auistraiia, .287,479 mtiles, and Ameýrica, 2,ils548

mile!>. Thiese figures are given b>' United Statets Consul Germain,
Of 7uricli, ta tule Statu De1uartnt.rit.
'fle Elcctric L.iglit Conmpanty ai Dartmoutth, N. S., ara juttra-

duucini: tue nîdler systent. 'Fli rates far iighis 50e suuîuîlied scili bc
uScent% lier elle tbousand watt liaurs, or 34 cent tes-, if nueter

usosvncd liv constinuer. Vhuerc bis are he%%u IlUn Sz.jo a utouthit
arentai ai 25 cents a mouîh sviil be cltargcd for thue tach1er svhcn it
us suplised b> tlle checîrie liglit comallany.

Ai a rt'cciî triai on thue Ottawva river a nets' inventionu, calicd the
submauci searcluliglît, praved a decuded suuccess. The scarcli-
light t>tioisei tue bied oi the river pîiinlv for a circuunîfereuuc orf.o
fect; anti i a Jepthi ai 35 feet abjects cauuid bit tisiuîguisbàe

wiî liat anY d"flict.iy. 'lie object oir t lie itivetitor ;S ta emiahic
divers te teroarmisaicr workc %vill h neeracy sînd ta tract. losi
treasiirc. I is espeeially adapîled te assistIll tu'workt'is oit
wvrecked vsi lyitig tnderiie.itlle tu a 'aer i a groit depil.
Thea iniventer is M'tr. Jose'phlei l'trile.

NIr. ('eo. Ea..stti'oak, wholia abott akimîg lus deîîartîirt for Pea-
ga llay> Sout h AI'rica, *,vlerc lie is crct iiîg Illaîrhîg iiîill: anîd ai lia

jiiitsiti es l'ai a wc'eilthly synidicale ai' C:tiadIjali. is lakhiig %villa

1liait a coîiplete electric Fig lîiîig pîlanit. 'l' aplrieu andI 1tua
fera.'i 2oniiilete are beg putrchil' front the Royal 1EIt'driu'- Co.
Titi-; se believe is the l'irst iiî-staiuce whlire a Caîî:îdiaîî cleu'tric
liglitiîig planst lins beau sciti for service i te anthiplodeas.

Froi il a trelflly prepared tabla of statisîles puiilishictl iii a
Germit caitaiiîporar% ' h appears tisait S pier 'ent, of tie cou-
t itons cuirretit statin is in ta cougitry arc iîrovîded %%st h
aIcctteli'Iîlatars, tbu tot ai Ou Put Of wliii iN 31 tpeu citt-.I il e

whlîoe power' of tie stationis. 4a tlsandimîg such figuîres as
iliese, tuiere are uiîaîy Atiierican clectric.tl atîgisieers %%hli stîli
daîbî (lieadtvisability of' iîistaliiimg accuiîîuîa os iii t-auuieatiiî

Thli wtaîr powear of tue Siiaweîiagaîi Falls, os a eSt. 'Mauîrice
river, asi Qiielec, ~~srecaîtiy salut by tue Crowii L.ands iX'part-
mîentî ta Mir. David Rîussell, tif 'Miahtrettl, whiî is %.tidi tO relire.
sant a strlIîg synidic'ale iliteiiîîg ta mîaniufacîtire Caleîîîiî
cariuu far acc'îylenae gas. One of tua conitionî i tha >alie ma
sisal uic pîirciuasers siîaîltl expeuiti S',aoM.a0 wiîihin Lughiteti
îîîouliis ait thli erecijoli of îuildilîgs andi plantî aninî develapig
the w:uter pow~er, anid a1 itrtiier $2,000,00o wvîtii the' iexi two
vears.

- Wireless teiagrapiiy is occuipyiiig a gooci dent oai atiaui juisi
Iîow, and to accauîiiauîy hIe euicaîîragiîig repotars fronti Mr. Te'sla

(If las :udvaîîces and suîcccss wi'tii îuewv alîparatuts fo~r siieli wvark,
we iit the singatsnt frot Muarconti tuai lie is about ta signîal

electricaliy -vît haut fvra rontî Si. l'auîis Catietiral, iLondon, tIa
tise iEifrel *Ower. ii, Pari%, a uistatice as the crav flic.-; of periiaps
150o ta -'ors miles. Il %%dl b iiluiterestitg ta seu %vital contecs af ;uif

tglas% iovelîietai, wvliit.hil îu.t> %%cil Iatkt. i. a ie%%.t'..î Io m t t ti i-
Cal tiîscovc, andt uii eult i0on.

Accordîiîg tea uL.ontoi excliange, a report otîie ei cectrîcai
atud aliuat. t radaes i Cape Colon), is beiuig prepureui by Mrî.A 1 .
Trotter-, liîoiarary correspontdent for gliai district af tlie Lotundon
Cliaîiber of Comm i:rct'. Ili lit% report, Mr. Trotter wvmli ,îltîde ta
tue prospects of cmioyiit for elecItîal emîgîlîcers Ini Southîl
Afrîca. Ile desircesi icto h matie knawn ilî,uî ut ele.tîrit.ial cilgi-

neers slîou.ld go ta Souîth Airica at lurcsamt utiles% theuy ls.t sVcireti
deiliitea .ppoîîîtileuts befare saîimîig. Mmittilui ciii t.trtu

,!,Igiieers unt i liat counitry are aio%%t iiîile t a fitît itîl >îwi.
'"lie .'isoil Electrie L.iglt Cauia iut.esî, 11.,h t! C(»

clared «a dîIVIit!ll tif 12 liar cenut. for tua liitaimal c ar jiisi cloruti.
Th'lis caiiipaiiy hava electati directar: as% follaws J alit Il uuîi'i,
presideiit aîd mianiager ; joii J. Mualoiîa, vîce.preideiii J. Il.
MNattiesaî, scerL-iary J ohni Jaboison, trsii- J. FHt 1t Il iiii,*,

J. A. 'M:r:t aînd J olît i lauiiîllta, direct or'. l'ht ciiy cauîcmi le s-%
rCuuiiit!itltltliat tle aller ai' thtciiitai tO a ighl thle SI t8. l

for a pcriod aI i% c years lia accepted. prtîviuld tlbty :ugrt.a ta (Il-
pose of tua plant, franchise, etc., ta th licty wiii elle vea r ai ta
lrncealit ta excecdl $40.00o.

Tili? iiîherest iii tlle elcirie rai!w.a quisîi)ii iii Eiiglaîd las ex-
teutled as far as tue uestioni of trolley car eliquette, t.. stll hie
s:Cii feugti tintîi iaaioii front a1 L.ondonî caiteiuiporary .- Ve are

told liant atiotiier pectiliarity ofiltua Ainericun sirct car% s kiatua
ladies aire tai allawed ta stail'i in iliain. %licu a lady caster.% a
cra%% dcl car a seat i,% pramiptly saiaîeil fer lier caii% eîî.eîîce. No
douht t itis is oîietinis donc e'e ain iiiEglauid, huit rurt ly iii tige

same %%vay-, vitlla the restait tuait wlile liere il is racagnizeul as
catîrtcsy aud thankfulv tclkiovlcige(t, tlitre hl is% takeii as a riglit,
for wvliclu tia tlianks are iiecessary. .

Thli Willow Crack Gold Miiig Comîpaniy, I a ilà MNr. E.
Todd, ai Birantford, is president, :tre about ta uinderiakc tie cati-
struiction of ani electric raîluva' froni Bell City, ta Islaund Bioy, titi
Bad Verilian laite. 'Fli r.uilwa> %%;tif ha fouir sisiels ii Icugliu,
and wvill bc exîciided as ot.tsion i dciîaids. I is propîased ta
iutiliye tue 'vatet ai tic falîs ont tlîc Vertuiilot ris ev . andtl r.îssN
laite tor pîower uhiloc,tld tt laut 11n siifll,.eiit 4elet.trîaail iui.t-
chasser>- te aperatc a1 Ctlstit stanhu iîll, .us well ils the railwaN.
Mr. NI. W. IHopkinis, clactrical engîicer for tlie baiujuau>, %%tii
slirly inake a repart oa tua svater power.

Amoug tie vuitors to Britishi Coitluba receîutly sterc l Msr..
Gecorge G. Vardl %iait S. .S-. Diekeuison, genit mt îanuager anîd
stup)erinitidenit respectivl ai tue Comimercial (;:&lule Co., ai
Causa, N. S., wlierc tue calulec caiuiects %vilai lie lantd ltsse. Rc-
garding tha AtistraLliaii cablc quetiloit, Mr. W:urd staled iliat it

wvauld tintouiltetlly hc buijit alt an early date, and iti lis opinioni its
caiist'uctittn was svarraiited. If Vaîcoîiver %vas tlîe teriiiii, t%
titîdouubtecdly it svouid bc, lie stalîed abtufails cantpatiy woiilul prob-

ahi> work ira connititoti %villa sie Aiistr.ini cabla, and< lcur liai
pi);rpase% lic lad cxaintined uIl propuîscd innding place asiu sctiircl

a li e itnformnation passible aut tic suibjeci.
TFli Huill Electric Comîpaniy and uIl Ottasca Electric Coalnny

arc- eîgagei i a lcgal combiiat mser tua lirivileges ai clectrc
lîgliîtig for tlle cii> Of Hoffi. Tht' former comipa>tiiustahs

.ait absohuite anid exclusive piriviicge for lîgliting tihe citY for 35
)-cars. and asks tua Oitawa comipany ta rcnuove tlicir pales anud
cecric apparatus and ta ilay tliem S2,,00 daninges. Osi the
otiier banud, tue Ottawa Elcctric Compara) suaites liat ithe cor-
poration of Hull, as far bacit as 1&1;7, grnitd tue caiîpauiy lier.

iian to crect pales andt fuirtuisl electric ligliig, atti abai te
by. asv ,-ed by' the corporationi iii a894 gratiiig tie p)riviice te

tia I11111 Elecîric Caliipatuy docs al alficci tlieir riglits.

october, 1897



GAIIADIA$ E CT~IGJ4La ~4BWS Octoiicr, mS9~

Artfr malaise tlelilteai 'w th 'lu", ier of liat journal ha% decitirdto d0tevote a certain antoutit of stace eaclki munt in %fini suay le lerniel an f.duutWi,,ul
Ikîourtnsent, witeein ithîi iticitanîical anti electrical forsoula and i niahetnaticâi iteobients wii bc discttised.i, llutated. anti as fac a% possible role anti crattie ra,en. At15,
m"e.t of Ilte edioItai til li glamre untîttîalen tu conirilte la tii% tlîanimseîî reitularly eacli miont, -antilactose îii.%cusýn actuai matetnaical plîene,nt. ,
itîly lniroluce the smUbett ai issue.

llie prnsnry oltject of ltis delaîmnenti% Jiiefly go increase te %taille oafait alreatiy araluable paper. by plaJng in lthe tantis ofevery engineer wto ha% n k.tw,
of te rudinieîtary. îîînciîles of niatlîeînatic%, suçct =ulier a% Mill znable faim I> a litile %t!ttiy tu inater lthe itiosi msîricale irtectanical andi electrical forînitil.. Mlani fin

:1,ttosm .mlable engîîîccming tm,îk. anti îinaittns fruit liie la tiiLonte îaiî fortlula glitali t illitîîy Cases but ýaj;tely undterstood, andi ver tiiemi enhirely tnluntier,îer.iîu
Centerittu ai cîttrs aluable sMolk ptmcîicaiiy. valîteleas in Ilte reader.

)iti tii aht itarîtisar 1tttint nt calcutations siboulai ctt,îtmence Lecante a intlir ofsermotts îthotteiî, anti Pas experience liiin bc carefttlly consitiereti, Leuma,
inti te act dait there aie niant. ieailly 1rnati enrineer% wlto.e eauiy esiticaiom lha%, ilitrug force of carcustslces, beens atficent, atît ntany oihers seto, ltrGugh lacç si
,aptluttla. liasit tt'm Leen alite 1 , revitheicr ceariy eslttcation fttr )-ear. Knowint l'y- ubsersationi andi experience the great srcri-sity of itaving a torugte rew

eitnttlmtn leftme aîe t utît i digesi tindti aculale 1trobiet, antid te alînoi uller sntîîos..ilti of the smtideni arriving ai a saiistatnry connduiot hi% %lu,î h f
mitursugl. kttuwleti - e t& je îîrtnt.ivie of ttatheinaîticl im.4îlet, 1 have ti et u tttntente nti a pit aitt t.îrr oum lthe Itrutranstlte osttiet ini tis$jotrmil 'îttmgnecî~
it (.tîi.îinatatndantig h as ây ,.age uni lthe lirstciplesuntieri>-inc te niatl obtuse andît titflcult formula cat Le reatlîy explained antieasilyunierstotoîl ittea,,

gares tu ttc iens ed frrn an edulîtltî .,ftii Land, cuultiedli îratudi nietaniesl âatl>. io CI, utîidersîtu"t u relîuire cutitotit.
Slie iîrotramlite %aicith lac ten oîlîtteti for lite succteiîtt Itine nonttit avili e,îtbrace,

i>.ti liAt Tit0.4%-'I)efttltltis Andt eiblanaitstîî of îtrtncittle. of, andt Intellwi of Maetiîtn go comltoît fractionts, andtî %ice versat.
S;quatîii î.b Ctîtckt.Atî %llAsuii-I)eftniiit antl eîtlataîtion tiait itraclirni iettttrruiti of.

CîlîlicAs. ANtI) Cvm.i>imîiîtcAl %tIOCAL.RtrN t"-I>elitîion% aniti esîtlanaliots of ith ilt ractica ftaitli%.
Sgt'At< Ati, Cvite R.xii-.i)efînuitnt attt estlanaîiîtts of.

S mîvVAlA SCi CALCUI ATIiiN% -4Sîîîbinc antl L.eser Tyîtes)-l'ringiesl of. sttiith laclicai detnttsîr onîs
Iil.Rum ttusitttti-ly ,t:. joit% andt teanîs, lion anti sicel fatale sîtugtmi of, triit furnîttia andt liraçittal dentouîî.tea.îs

I 1. 1tu lt e ittettnt ig fil tese t.tluîuîîs sstîit .1 ina.' o! tgtîrc. itasîui> totttjîileti silhtout. rfeteît.e tu ais) potî.1tlar ultjeaî . .it tec cutrar. csery îutnn.l
catefttli> îhottgit oui, anti tînly scit infoîtîititn rgen as 'Mill le of use lu yuu. anti nom eCiron sul lae 1itutie, Itassi Oit Ceeicice actif a Ititeirtige of the retttrent% în al
ii"le of lesis contîtilele it cery et> itiîLt. %V'M. i. 11îist*î.

SAFETY VALVE CALCULATIONS.
(Cottnîuti.)

1,1i1Fil.. ~tirm n mît imît îîoriat.tslt 1 i Ilie tîrac.la i c îîrui
eiîgiiîeti î-eg;rdimîg sltrimîg-l.io:dîel v:îkes a.re: Si7.e of Maiei frot,"

vil fle .p~rinig lîmllie nide ieîimc lstt ît oîtl.ide

diamivier .olîre.im retiired 10 Ihave givemi eiTeel.
A sî:îiîda trd sjîriig, if madeîi or i lie bom sqltarc %teci , conttljîs uin

atre;î tf. .?î of aittleinchi, liti! iî.sde chancîeler i-, cx:mely lwo
a iches anmd oîîîsiie diaieter i hîrce iiielies; il corcnailîs thiirecsi
caîIîtjtIle coU.. :tiîl îteasiilres ex:îti IV eleveîî and eîtc.ialr ilit*îe.

or il% lircatkiig loati îîltiî liîrdeied lo. a itmîîîr jîlsi sîîficieiî fi
&îrte.k i; ai lii% lisait il sitttîtld dilect exaci ly unme uinch.

ExaMîtîtl (1) : A sarcîyt) v.;ivc 4 incites% iii di.mîîîcîer liais a1 p.iral
.s1trimîg9 mîtde tif %ttt ecl 3« tiiiteîer 0otîl si iid . iliki

ofr %lteeI wlîlt seul lie filie lîressii c per stlumiare inîch ?
1:081111tî.'i

wh'lem.S ltukts or sîcel iiin t'îs
tl-dlinivier tif s~rigfromi centîre t0 centire or sîcel,

8,ooo - cttmit.tit îm'scd for rouind %teel.

l)ksîîttir tir valve ;. givetl a, 4 iches%. e rt 'Ov:tlve tlht 1
784 8- M:.54 quareilîes. .'. jtrcsslîe lier %qularc imîeiî=Coo

'l'lie roietgotîîg î% ire fititdaitîll irîinciîtle ti contnect thle load.
iîig of lte sîritig siîlvt- silli iat o! a direct wveigicd lvc %iti
rrois% il îtî:îy t ie oltîaiiîci ittllhi Ille pîro;îr tlticl ie.. oif sîcei li% lic
Uascd tud litc lro1we inîsade miîd out% ile dia mticr.N of Ille Nlriiig.

1L..atttilc t 2j . %% lial flttil lie flic tittce dittivi er tif at sîiral
,Iirimîg for a ý.t.îli) vtie i is dianîcler e l'le Ipre..slre t0 lic
ta rrai i, ;o 1îoîttd., miîli tue îiîî.tr cii Ill liceel isý 4.4 titch.

Fornitti:î1

1,ltere di tlti.mis a. heroie Ilte ilitait diaitteler tif Ilte !.Itrimtg, S
ilit-kie. or tact-1, W flice mlitole wcigil oit Illte saise lîî

Tisiov eser. i.. ontit(lie mîtaa diaicier, or flic diamîitei fronît

centire lii centîre or stecl. Tiierefore, flice dininiter ofîtl.te li misi
li)t :dtlei to luis% Io gvl fle miter dianicier.

o*.tener (Iatl-%rer - 3.4 - , 1 - 4.17 illidies.
Exalmltie ) '1:lie diamîtelero t a s1ritîg lae aeysle

SimcItes, g-.tge lîres.ltre 6va Ipssîitd. %tit steasi di:îmieier or :î
.. îir.l sîritg~ tteles.sei itusi flic tre . ra c for square sice],

aio it leîgiaof vtacî side. flice arica ztitd diatitteer for -oiîd
sîerl, :îîd f lic itsidac aiti outike di:ittetr of ecdi s1trisig.

Thie sieamîtiio.îî Imîspection i d doits Ilme itar sf Trade ride
lou flic doeniauîti tif site retîttreti sue of steeI îimder flic foi-
loilîmg formutîla

-% sv ti

s .=Siîl or uiîanvîr of sicci i, inlitîN.
V sý 1.o.1d oit spîrilig mIt piouîld.
dJ .~)atieler of spIriiig frot centirto~1 centre oif stîcel.

c: -1,000o for squaî:re sîcel.
c 8,ooo, for roumnd stcel.

Tlîtî %se resplire lit ittîmip 1 ly tot la i iii îtoîtul h' clien
dim mueter iii jhs atlid diie Il% cii lier coîliamîlti i.!,ooo or 8,ooo,

amlte case Iliay' lie. «and tîl ite rool of qutien.t cqîî:tl ciîarîîcir oif
sicel.

Farsit finîit se-i:c w or fîrîtiul:ct reireseils, li> tttltilytîî$g area (il
valve lv iîrcsure lier sîjua.re iicl.

- ilx -7854 = s9.635 -Nq. ini. a-rea.t
i9.635 x 6o= 1 1 7S-1, tota-l wceigitl.

8 178. 1 N i= 89o.5 .

Tliem \' dOS-iiter for sîîîare siteel.

anid " s2 ýdinîiiier for rîîîîmîc tsîcl.

scîltlare steel.

.788 -. 78S .6-- Nsure inisems treît of squ.tre sicel.

589t0-5 -. 8S=.736, auind \/-736=-9 inelmes clmi.tter or round
:îeel.

9s .-7854 =.63 stiluaIre iclius tre.a of rounîd steel.
Fo:t a spriîg coitslmmticted of suîîm:cre steel olîr cliiîsoî hen

itecoimîe :

Meanti îli;tieîcrf pinhg <i,,fr-omt etre 10 centre
or 'teci) . .............................. .=.i iîtlihs

Otit.ide di:cîîîcer tif stritig etlîtrîls% i intcite% pluîs sNiz
tif sletI....... ........................... =.7SSinchrb

iN.ie duainîter of sjîrig eclialts 5i incites% mtils %ze
of sicel........................................ =421iiitchc

Size otifsel.....................................- .7,emnclieb
Are.1 or stt.cl lli cîittimi...........................62 sq. in.
Aiti ror tc %printg tontsicîi of roundtî Ntcel, dintetistoits arc ai

folw.via.
Me.uî J;.îtltter oif Npiuug ....... ................... 3 imidies
Otti..idt' dliaiitter tif %ltrisig i, *; iii. -t) 95 9 incite,
iîis.ide tliaîtlter tif .jriitg i% i ici. .q =4.1 julches
Diauitîcer lt sieel avtre ........................... = . iltcitr>
Art!-' Of' %tei 1111tîlsî coîtin ........................... 63 sq. in-

Wiîta tttzid.irtl Npriitg before lîs il is eatsy go dceirtime the
reqîtired %ecîjîtîtl are.t or wy steel sjtriîg wltcen fîtîtdaîiental

trisiciltle> of' luis fornitihi ire tdersîtood.
As se are giveut fle witole of flic dimensions or a siatdard

.Ntring matie of Npriitg stelve cao cetermtîine flic sectiomial ai-ca
or. aqti.tre Nliritg b' file folloviiîg proce-s%-

As givei sveîgliti% lse, required wveiglt -,o i% gieît -,eclsuinal
atrcat to reîiîîired %cijotit are.

For exatilîle, iet lis comttpare olîr deternluuaîiot of size.% for a
square siriug witl iitar hrîg ocr questiont fitets leconies.

A%60 117- bo.:.m; i : 5requiredazre.
ilicut 1 178.1 x .2.5 =94. i.

294.56i .9 sctioutal tre.t tif sîriîtg ai a loati of
si 78. 1 poumids.

\i-49+.7854=.7-;ý reqmired %ize of steel to coîîtîiiy %alit
statsidatrd sýiring. Ail tter dintestions of flic .jring wvili clige
iiiste proporimon.

Wiîlt Nîtîrail %pristgs thei tere is 10 the pr.tetiic,'siolîcraltin.ieg.
mîcer flie iniiort.int qulestioni or dec'tiinng tic increase it piressure

b>y conipresioi or flic decreasc in pressure by reduciitg flic COiit
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pCesil. or flic cliaîîge %iili.r anîd corrcspondlîg t0 file gradua.
lon cf a Ic!vei safely Valve.

The formulaik for tUlis i% - x il =total comlpressioni.

%Vbcrc \V k flice total vveiglit pîrtssiîîg uîpwards agatlîst Ilte
valve iii poîînds

si =mean dianîL'ter of spring
S ks tiliess of steelin luixîcemîllis ofati inchl

i, cons5tat 30 for squtare steel
t. s conîstantl 22.8 for rountd %icel

in si.nmhr of colis in sîriîîg.

Esatiiitt ip A :/ sprint; loaite't Naféty v.il', t' lîîche il) iaitl oi

si Net foi a gaîmit' pressure of go pouticls, but osviîg to sve.taknesi
,,f bit;er, plrvssiirv' must bc redîîeed to Go poiîd'<fli tuter dia-
mtir (if spriitg is rive lncites auît %piritig is muade of 3'j mrcl s'teel

%itltt Ji colis wht conIIpresNl nui tî't lie giveit Io Iîrodmlice re.
qîtired pressure sîartiiîg witlî spring ,,lack?

-1d 'ç .785 4 x60 \44ý~i5 .,, 15
IVx i ;il 4-3zinit, 101-. COfli

10ox 30

Fin~i îlîii., formuîla niay bie deduced te mîîilber of cols required,.
to lti a giveil presire sha1l require a given compiires4ioîî, or tile
i,.on il e salve ivllh a givcî 'îîjrssoî the diamnetcr of coil

tir klik ies f ,,teed if fle otiier cluatities are given.

The iliosît importantî of ilie-e to flit e mginier is tlic determîina.-
lot, of flitc nîtiber of colis re<iuired ; tile change iu plressure by a

,ilven change ln conipresloî, aud also (lie determtîjation of Ille
total %veigli beariîîg down agaitîst tlic valve or flice weiglit re-
quîred to lîin il off its ?scat, 'vlien diîîîernsiomîs of sprint; and coin-
Presion iare i<îowil.

To detertite Ille îiutiber of cols rejîîired to balance a giveit
pressure wViîl a1 given compression, sce contîsruct front above
fonctula fle foliowviîg

s' x G
Wlîere %V, 4la, s', G and IN bave sanie valise,% as lu lasi formula,

and C cqîîai compression lu luchies, resuit wili bie reiltiired îîun-
lier of coils.

To delerminie pressure i whiehi valve ',vill blow off, withi a sprlîîg
ofgiveil disicsiîisi and given compression.

Fonnîtta :

%, c- G ' \ - P resure ai vhiicit saféty valve will biow off.
a i x J NS

a equals area Of valve lui ilUS.
To detvrimine total wecighit holding flie valve iu place, with a1

valve of given dimîenîsions aud given conmpression.
Formîula:

s =%, tot..al wcighit holding valve clowni.

Refere lice bas been mtade Ici cvery saféty valve requiring a
gluen orifice or opcning to allosv of free patsage of'teai, so iba.
incraeas lu boier pressure shiai îlot take place. Il is at Ilte
Naise finie just as% important thait area of valve sbiouhd suit lie too
greal (t aiiîw flice firet diseharge of sicaiu.

For-steuti above il potisd.. pressure above tbe atînospiere,
the muîagli of steani tua. ',vii escape m intte atutosphierc lhtrolugh
an olienisg tine stîuare incbl tu arca is, ilt 70 seconds, il'.rt etilal
tu the poiuit ls t absolute p)re..sure of fle stie pr %sl. itîchl.

Example: To wiîat bieigl îîîîtsl a ,; ich satfety valve ri.se froiia
is seat to aiiovv %eani t0 escape ai file rate of 9..200 poinids per

lisour, if tlic pressure on flitc boier is 75 pouuids p)er sq. indh above
the alnîosjîbere.

Silice Ille weigiî of steain flint will escape per squnare incil
70 seconds is equai 10 ga-uge presr lus almosplicrical pressure,
we proced< to fiud tile weiglit of tteam escaping from osie sq. lu.
lier hour.

Gange Pressure, 75
Atmosphcerc,_15

90o, absoltite piressure.
Then a)s 70: 6o0:: 90 :0 Iflic îeigbît ofsîicain escaping per minute.

Thcn, 60 x goX = 46 2 8. 5, pounds ofsbtcan per hourplir %q. in.
70

Tiien as 4628.%:(),200:: s sq. inch 10 required area,
9:0= s.9 quarc incites of escape rcquired.

46:8.5

Thten if required arca is divided bv circunifèecc of valve lu
inciteb, resuli wiii lie distance valve vill bce reqttired t0 raise froi
ils Seat l ailow flite escape or 9,200 potinics of sîcan to f ic
almnoapllcre.

3. s416 15.708)1. 9800. 6 (if cils ilcii n.
15708_
4 1920
3141 6
g1050.10

94l24 8
.126 1079:

8
I.O08ý MA[1 titit le 1, h o f ai ncid.

iZroti Ilits%, tveiglit i -tiIiaîin t'aptiig auto tile .0 uîîo'plit'iv fi ot
ain% orifice ina% bc delertiii'tl.

As sttdin Our lasi, and folloeiug (lut flic p)rimicbliît' thltviii -,et
torl>, fitle dirren iît u a cotidiettir varies titrt'tl' as tlic pi essutre tir
isotetitiai l il te rmtinals, ,uîd lu',erNei3 as te resisl atice oif tlic
conitleor. Froin Ihlus lisesn ve gel I lie ftliiowviîig formuîla

(1) Ca =R.

Tihis is ktîownt% as Oi'%n ia',v, and ks lu t'tinuatiia ise lu the siuîdy
of formuîtla minder) ing flie p)rtttLiuiis of cîct-it tLal etîgincu éig.

Ilu cîpat ion s %ve have formula tor C, wvlîeu bot h E and R aire
kiîown. If couseciueiiti3 folio',',s ft i ve retîtîlite Ili.i a sua Ilel

lîaiisposiîioî ici Ilhie t crlin of Our Ilgt!br.tle eqiiallti Ji- oin lit>-î
of flite citi il le'.t! E, R or C Miîen au>' t svo of t lieut are kmvilt.

()Tins RZ =-

',viicli sitil plvtleans lImaiIlte reitui e qla uitl1 t (lit? ettit o
mîoite fore (E Mi F) dividel b.' flic cirreuil, aîui

(3) E ýIZC
ieatiug ft fle E M1 I is Cqiial 1, te reil i uiîipiied liv

flic clirret.
Fro tlthese euatioîîs il %vili bce readily sOL'ît tîtat il' a.iy t',vts oif

flic qîtatititie% E, RZ or C :are giveit, lie third uuay bic foilti front
onie of file ilîrce equtlous, and that tlîey areai li ased ou flie
saine law.

l'le ceuergy iii ait elv'ctric circuit is eital tic Iltl rste or-
botetial ai fle terminlîais of file conductor iuîiiied b% flie cur.

remit flüwing lliroighli te couductor or circuit, aud eau li ecx-
presed iii formuîlaî as follows:

(4) Wor vvats =E +C
llere '.ve bave a simple formuîîla for tlîe itiriîose of filiding the

electricai eiiergy of a circuit or generalor wiiei E ami C are
kîtwn.
But il freltititiy occlir, litativwe mulst finit W iii ait wo oft

file units E, R or C are iiowviî. 11u eqUatioli (3) ive have E= R C.
Witi h is inîformation before us let uis substitiiie titis value of E it

(4) ; sve tîten gel
W =(R C) xC or

CIxs R=watts
Agaiî it etitt:ti0i (i ) ve )lave

Sîîbsîiîute tlii,. vaille of C iii equtatioti (4), aîid ive gel

Wi (~ x IE or

Foiiovviîg ouI t heu flic getierai lirinîlelo laid doiviî, V%- gt'l
tiies.e formultta for tlicdicrutinatioti of flic' eiet icl eergy iii aiîy
circuit %vieti atiy tîvo of lt(: oîiifs E, R or ('ar' kit)ovit, or ini otl'er
ivordï Ilte capacity of any ci rcutit or dynamno i o dor workc.

Ili our nîîclînnic:îi siudies ',ve esî alîlisit flie impîortantî fat that
flic energy caîtiit be de-sîroyed, aud Iliat il iili occur elîhier aN
ticciaiical ftorce or tient, or botta.

Andmi~lteîail lieecîricai cttrreîlt iassetiirougi a %vire or
conmductor a certalin aioiîl of ciectrical eiiergy is losi as suich.
but itiakes lîs appearaie'as lita. Coisecltieitty the :îînouil of

lient geîîeraîed muîtst bie eqti.ah to tlec electrir'al eîîergy lsi antd
inusi terefore be tîîcastred lu watts,.

Formaulia : W=- Ç R is flie formulita geiîer'uiy utsed for tilt
conîptitatioiî of tieat getîcratedi iii a circut. If flic ret'laicu of

at circuit auJdetîrretît flowiiig ks L-tiowî il ks o:tnssr Io

îîiuitipiy file resistatîce of flitc circuit b>' flic sqîtaî'ýof ifc curremit
10 fit ectrical energv losi iiitatsîisiî and appearimtg at%
tent.

Nir. C. Il. Rust, assistant city cngincer of Toronto, attncuc ltice
rccent convention of Tcliltlonc Suiîcrinicndctîts ai Detroit. M1r. Ruts
gives il as bis opinion liati. would bin îlposýsiltie for any coiipancy 10
conipel itil the Bcll Telegîbone Co. in Toronto so long as t<by itaintain
tilii present rales
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LARGE ENGINE FOR STREET RAILWAY
SERVICE.

il-r flie %Viltiiu strcet potwcr liotise ot Ille Moutîreal
street lZailway Companty there ks nowv runiling in regular
serv ice the large eniginie rccently bouit for tile conîpany
liv (lie L.aîîrie Enlgince Comîpany, ar Montreal. Owing
ta tlie dsîrk location of tlic enginie, tile pliotograpi frani
wbhicli the accamipanyiîîg illustration svas made wns not

as T( î a dsrd 1his citgine ks said ta be thc
largest and niost pocrltil cectric gcnerating eniginc
t hat bas cvcr been but on this continent. I t is of tite
horinzontal cross conipouind Corliss candensiîtg type,
provklcd svitl tail rods and b;îck end cross-he;îds anîd
guides, for tce pîîrpose ot supporting tile %vcight of
pi.stons, tinis relicving tlic cylinders cntirely of tltis.
wceigbit andi coniscqutit %wcar (vlticlh s tile onlyV objection
Io flie hîoriz~ontal clngile as camlpared wvith the vertical).
Thtis i, obtained as follows, vii..: Aiter the pistons arc
fitcd, tile rods arc supportcd on points representing tile
position of the cross-hcead lit cither end, the dcllection of
rod disc to %vciglit of piston acc.uratcly mecasurcd ; thus the

tlic saine timie prcsenting a largc hearing surfaîce on tht
fotundation. 'l'le main bearings supported b>'- thee
framies are two ct in dianicter and four fcet long, Ibe
bottoîn sections (whicli take the wciglit of %vlteel, sharh
and gencrator) ar wbichi are water-jackctcd.

''lie air punîip is af the single acting, vertical type,
and is driven direct frontl the steami piston rod. *i
circulatiîtg puilp is dris'en front anc cnd ai the air ptnnp
shaft. 'l'ie surface condenser is ai flc fltceler type.

mlie cuginc is designed to work with a pressure or iro
lbs. Of steam", lit which pressurc 4,500 11.P. cati be de.
s'cloped. *rite whlîie enlginle wcigbls 400 toits, and
niakes a smlooth, silent-working machine.

ELECTRIC RAILWAY FRANCHISE IN JAMAICA.
OSE' of te laîrge, foreigo cntcrlirises, that Çanadianl. have ),

Iînîertakien is i.lortly la tie carried ontiun aulîlucIonglui Ilc vilocts.J
mi. w. fi. Cila;, ain, of Montrent. fus geitftci.ttè lias foir sic
<ise leei sitrgotlftiflg for an cleciric trauia rncie anli lias ai Là%
sectired a charter front tic governminîta toill %%.cny rive muiles on ib,
isianti, in tue vicinit>' af Kingston, w hidi, il is estinti.It, %% iii coq hall a
îîîullionu dollars. Associated wjith hji lire N.tcîsrq. F'. S. Pevarson, ci
the' Mttrajslitin Street RaiIwa>', New Voila, andi Mr. Bl. L. leaîoe

4-POo 11-1-. l..sac.- l-"- 1ss-\ Il&)%%s 1.R Il loi si,.OI osTtiA STRi..ET R.iiw. s Suu..%

piston rods itrc gi% en a permianent deflection equal ta that
dite ta weigbit af pistons. 1lil this wav the piston rods airc
practically straiglit wblen supportingi illi wveigbit af piston.

.*flic dimensions oi the cylinders arc as i'allows, vi.
1ligh pressure, 36 inchel; diamleter ; Iowv pressure, 64

iiiîte.s di.ietcr and 6Oc-inchi stroke. Both cylinders arc
steaun jattketed tltrougbiout.

' l'lic valve motion an each cylinder is sa arrangcd and
aperated that steani mlay be ctit off lit anyv point lup ta
ses el-eighitlis Ofthc strake. Tlîc go% ernari canltrols tlte
valse motion on bath c> lindets. An auxiliary governior
is provided ai sanic design as the regulator, %which is at-
taclîed ta a stop valve iii sucb a mianner that shouid an
accident accur ta the reguiator svhich svauid alloss thc
speed ai enigine ta hc increased t0 per' cent., thc auxil-
iary governor would close thc stap valve and thcrebv
stol) the enigilte.
t ie~ aiv -,lelJ 4 fcct in diameter, built in te ll sec-

.Nhait 20 inicies iii dianieter in centre ; 24-inci bearings,
weighing 2 1 tan'l. 'llie svhiccl svas turncd on its miln
%hart, runniiing in ils owsn bearings on the latîte, and
therefare rus pcriectiy truc.

Thec main bearings or fraities arc ciiorniaus casti ngs
sveighing oseCr 27 tans eci, and so dcsigned tlîat the
weiglit ai nîctal is dircctly iii the line ai strain, and at

or t 1 tllit.x. N 4; . 1'ranîw) arIsonîian>., and Illet enteriltise %sillle
Ln.iîwîs as the' Wcsi India, lecric Comîpany. A large ~IA%&er boss,
wi lic hiiii on tue fu)ircsiore, andi ciectric ligliting w ili also ialei
The omitract ltai alrt'ady lkents given 1<> a Cainadian ('rii, anti «Me
iiîing cntering int tie consîruction anti c<1liiînt oi tue raid osili tc
Canaîlian e'.ecpt hIe rails Concernitig the v'entuure, NIr. Chaptsra:
says l'our saoine ycars tibns lias ticen n hobbty of suinse, In) tttem
l>eing tirt tiramsn ta the matier in ib9o. ,sincc ilîcns i hse ters
.stetl liunes ta) the àstanîl, tît the oli strcct Car comai)n. mllich ta.,
carniet large ulividenils for 2o yeairs. was toit infliientsil and iatred a.
oui. Thtis yecar 1 %vent dlos n in j)aniaty, andi rrangeil tu liii> the rk
road; , r1glaîs anti ssels ai a fait price, so gaînîng a dlecitled adaniau
in leniîering. Miecn 1 lialt ta gel thteir gcnerat '' Tramsa> Ula
amenîied in ,îîany respiects la insure iur charter tacng satisficiry) ul>r.
ohtannd. The iîext stel) was, ta gel an fiel ai incarîboratinns psu~
allowing ul; ta buaiti andl oaimait tranîways or gcncralc ctettiy 's
disîribute 'il Ilfor any itiefutil .itiîse." Thais yoîi sec attows (il ta tit
up clectric iighting aitd teieîiionc as %vell, atI( evcntually seill eivet
the enlîre cleetrical tausinesq an the islanît, wieh lis 700,000 înhàl
tamIs in a ms'ey naltarca. Qur troubles were not laver dimen. hecacrea
Bloston coiiian)y was couiipeting sîith lis for the Il ticense ", irons tb
G overnor, wliicti was stili neecssa'ry ta crnaille tus ta use our chaerî
lati i parties apîied daily for a sicl ekl'forc Ille l'rivy Couneil, t5a
aigucdttiehir resp)cctis'e ca:cs. The Bloston pecopte olffeit 'lx='i
firle,,' tbit sec olijccîed t0 caniter tîis, anti gaincsi aur ploint on grD«ua
suîîeriority. %Wc haive two districts (in city amnI sUburhYS) 4ecents reh, ta
is, -a iiaxinsiini ofthree ""iles (fo 4 cents or sixsamites 1cr S cents. i vcr>=
%i fill e at these rates. We ser vc istnîediaiety about So,ox i<&
and will have îwenty muiles af roaud in aperatian %vithin a year, n:a
mtie iîorking hIe hofse mrs. Only. open Cars 10Hl bc r«qiiirrt. as île
clitntt ili file aui lily aIl thc year round. exeeplîng Ma nti Narto
lier, xi len it rasis. We cars lay coal down uinilsu $4 fier tan,: aal
wages and worteîng esîsenses aire s'eu') low."'
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SPARKS.
Tite 1ElvIçrtc liht Cuîliijiay i Rat Postage, Ont., are! ceeting a

Th uIln ni D)artmoiuthi, N. S., is nt present considcring tflicnsI

The caî.iii stock of the 1I lalifax Street Railway Conupanty has bet
flîe~< ous $600.000 ta $sS,oo.
A gcaenuial iuiaie liaiigattefl is saîid t0 a lic îgotialing for te cuti.
>IuciJl" n clectric a ii'aya lgrockviiie.
The arn- utàiieniift conteCs ftuîii Paris that tlic Auto Mohlîje Cluis is

,,lggaflliflg a înuster race of miotor cars from Pairis to St i'etersiîutrg.
.r. iteie, on behalf oh a syndlicale, ii still enîleavoriig In scure

Ille ciuustruCiluf or an ciectric ra-iiwaiy front inaîk to Carleton i'lice.
The MîuîeiPark & Island Railiay Cîiiii).iny lbeld titeir annuai

nirtilg iasi guontii, atI whlicii tile' oui bIgald of ( irecturs was re*el-ctegd.
>cr..A. Blouin, Louis liartin atii F. X . )rsalct, Ofutlcul>t'c, )lave

t«n a 1piintied provincial exanuliers ofhuiler isiectoîs for tlic province

ir M ont rcal Street Rnsiss"sy Comipany clnsed its I)usineýs year a1
wiringit :190, "ai tile total rcceillts -%ru shuw)%n tO lic $1,333,632-84, ait

incrac of $.226. 07 Offl lst >ca.1f
Tite capitali Of hIe Qluebec Strect aiayCo. is to) lie incre:îsed front
$2,00 tu $400,ooo, tiius enaiing tlic comipany t0 coîiipiete wjtiîolit

îIciay tue s%%taie Une intended to ac li uiit.
Mir. 1). 1-ai11uni, liuaager Grille l'ailnlmrston ceeirie iigit plant, scites

that hc find, il e Et tivticifAt NRWS v'ery interesting, ami considers il
as a nccsai l."r Patif cvcry We il eqîîiplied filant.

Mt rte a181111111 nîcetiiig of tlic Ottawa Car Co. , iîid iasit intii,
dircMrs wetc clecicd as folaws :T. Aliian, ;îrebidcnt ;1P. Wlîelan,
%V. %. W'> Ie, %. . MCIZae, ami Wifilla Scott.

The \'ertinou Nelson Tellicaone Co., of suiceli Mr. Il. W. Kent is
soufinil ,911, have coniienced tue consîtruction of a musais: circuit
long îii>tanct telepinîe hine betuvetn Nvison ai Trait, it C

(n tue qui îîîuli alîy- laà mas ca, ried lîy (lie t- îwnshipi ut King
~ntIln -a fluonis oif $i2,ooo ta tic Aurura &\ Sciomlerg Riissay C.

as osedc( tci coninîience the wvork of const ruction in tflic spiring uf
1w9.

The si. John Street aiayCo.. hase laid>) rccieîs' iwo new 'ecli-
bute cars fi. tlîc Ottassa Car Ca. Tluey are said! ta contain several
impros'cients, including eiectric Inittons <ii citiier sigle of cadi winuios,
ciettrie litatcrs, etc.

The Sherrbroouke 1Fiectric lRailway Co. have coniieteul tiir Une front
theci) hjiiît' i. flic crns of J.enna'cville. Mr. i'tlylnn, of the Canadian
Central I-ectris: Co., is lauking atter the' conifiafly's iîtercsts in connue-

tion uiith ftie construiction of the rad.

The cilty uf Mcîntreai lias enteredt an action for $2i,ooos against tlic
Montreai 'ýtrcct R4idway C'o. Tite city ciaitîs tliait si is c'iicd ta rte-
caive a pnercentage tf the rtecilits takeîî iîy rte coîîîpany in <ie subun)iulan

nuîciaiîe shîlie tlle coîîîîîany cuiîtcni. that it is bIunil ta accoant
oniy for tue reecilîts wittflictu city liîîuit.

*Mr. di. ). Çorriveaii, of Monîreal, lis lately, returned fronti a tnpl aver
(bc IurolP)sîil rouie of [lie Muntreal Soutlien Counties Ialay l is

Mi. Corri.eatiî\ intention ta constit uc nse ilirouglu Ciiaiiiiiy, whiare
the motive powecr wiil Ise uliuaincd. The toute eruuices St. jalîns. St.*Alenandria, hlcdforîl, Cossansviile, Knowhton, Slicrlirauke, Lengnoxyille
and otiier tons.

John iîîgiis k Son, <if Toranto. have cbîained a verdict Of $700
* agaînst tue I laiutun, Grîinily & Igcaiiisviile Raiiway Co The cuti

pan> ph>d a flyusiivcl forian etigine fromt Mssis. ';ls on%, buat
ciiîd et muas ýccive and refcîsed paynnt. The 1î.aintiffs; claisied
ihi it was iiiaie ecurdling ta contraci anci pasciy tlle Compîany, anti
%ece awaided juinint as above.

*Mr. 1. Il. Griffiuth, mnanager of the lianiiitan Street !Railway Ca., has
* beconie funaneîally esntbarasbecd. At a niccting ut ciediturs a stateliient

%%s iesentedl siowing assets af $48,500, corioistirig rf slics in the
1llanultiun S1tct Raiiway Ca. Tite liabilities aiuant ta $47.î127, Of

* uhîch $45,227 is secturcd lîy the liypa)tiuetion of the shares. Il is
lirolubie ftic essaie xviii bu wauind up).

Dicte ippîcars ta bce fuictia Iîetwen tlic 1 luli Electrie aiwa Co.
and the muanageasscnt tiîtreuf. A short finie ago Mr. G. W. Segoin,

* shu %sa., acting ,as secrcta.ry -treastirer, retired fîsaîî Iuc aipanay, and
nt)% il ab annuiced luait M'r. Il. Il. Spencer, stuperînientlent or tie

lanmd, uuîll irol.blby resign, owing ta, a desire in tlie piart of the cuiiianty
tu redtîcc espenuebs. Mr. Spenicer s-as engageai ablout une ycar agi> as
3uiotttiiîînint fui five )cars, i a atlir <if $3.000 lier )car.

Tue tiîginenîng News states iliat a cantiact lis bten sigîicd gay thie
uovîihern IL alîfornia lPoswer Cumlîany for an So-iiicl tratn.sission. %sslicii
îs the longesi cdistance on record, the next ane ta it b)cing 36 angles for
the Sait iak'e Cii>' plians, ii wliich oîîly onc.-fouîtiî the pasuer iN firas.

nullard ai aiîe-tlîînc the line pressura: used on tlie Niagara Falis.Beuffaic,
iransniss.ion. The Ilower station is 12 idus froînt Rchlanils ;there will

lie foui thiiee.ihiase gcncratais ut 750 L-v. cadi, îiircctly connected witil
impact turiîincs; 250.k.%v. transforniiers willtraise the prsure to 33,000

Il is leiiiiteci tuait tic lgelgian gavecrniiient haive dccidrd tapona trying
rîetise lacoîiiotives oln (lt:e orcinaîy state rauiways. Tue l'iist exlpcii-
mentix ts 1)ie ale lîctuite Iliussels amtii Terviieran, a distance ofnoinse
riles Tite iccciniulatur sysicim is 1<> I. nulolîteil. Trhe aciiltr

f0r ibis seivice ciii xvcigii 12 tons, (Ise clectrie iotors and apjîliances 10
tons, and tic cars, whuicli xviii carry Sa pass,.engerS, 20 ton-;. The
charging uf the accîîinuuîîtors occupies ane lionr fîr ex'ery ciglîteen toiles
of nunnîrîg flouer, lît ire capable ut bcirîg clîargcd for !,eventy tw
Moile$ .'f .. ieation Tite inotors are ta ise coanpound woiînu ami wilie

Presýsure ot cugrent about 5oo volts. Titc success; of tIl irait wili ise
u2cteheu xith rtuels interesi.

TRADU NOTES.
'l'le Foie>' Miiîcs-, SCitie River. OuI., Ille towu illiiiiiig t usa

luacihorse powver %tcu'i bsiiers, bouit i' flice Jenctke% Mat-'iiiieu Co.,
af" Slicm'hrooke.

Mcli. C. iH. McAllister, of Pleterb)iou. i% l'mgiiîiiig Ili%. îîes mîuill Iîy
cdcci ricity, -Ilid lias piaeed ami order for rte dyîîaiuo andc iixtuics
wiîll flic Royatl Electrie Coîiiplîluy.

.Mr. Il. Corl»' uf Hlcvlld, i% ligii hii Iiýstiller>' andu îc':îr-
liaîiNes %viil cciricit y, antd lia: pliaceds, ai<c'frtlt'dFîciu.
etc., %viltie uic Rayai Eicetric Coipaiîy.

1). Clitiîpoîî1x & Br.., Disraeli, ;ire îîst altiîig .11 eicut ri( liglit-
iîig îîaiaî, aid have îui'l;s'hfor tii piirpuse .1 3d Cm'uker

foirtunei froit i t e Jecickî'x Maeliiijo Co., (if Sitert ruok e, Quae.
rîic (;:cx'aiîc liit er>' Work% ofîiav ut ioi-oîiio, Ini ticir

iiew catalogue, dcx ates cuniisuer.she %pa.ceL tu < i u' a 1tii ut
elctri r u lym sîîîarat us for lise ils tIlie t re.ctiiiditutSli.i.ii

otlîcr dx:ss
The I iasuvtiitirîit Wuoicm Co., t Carletoni Piace, [lave ret'etitly

emiltrgt-I thliir 1îrciiiscs,, anid are iigliting fiscal% t iroiigliut %villhi
eicctricity. lic cutîtract for cieLgriC.ill aîîîaruti lias heurt

.cwam dcd lu tlle Roal Electric Co.
Tite Octi Sund Portliand Cciuut Co>., uf Slt.tiiusv Lakue. liavc

pîurcliasud a% t'cetric iiistut front file Royal EietI mie Coî., auud xviii
have tule saine uperat iîg ili a x'cry sliurit ligne: I t is thliir initenion aî
ta xvork t %eity.l'oîmr liur's luer day dîmriig flic :e:csai.

T.'- 'u.st:tlli liiti ai tule Scuitamia M ue I aiiiut re.udI% il ontuil
ileic aperatiuis. Titi oimif es îîrubahiy t lii' îst% iodu' t i e iii

thle tlisi nt, anîd rte con'ifiîlete plan itit w lviiuli Mur. C.id
weii us, cduippimug the plu~ieri' %vas fuinislit'd Ivy I lic Jctkcs

Maf.clîlte Ca., (ur Shecrbrooke, Que.
'l'lie 011 Ironsides Minec :it Greciiwood, Bl. C., have gui ilîcîr

lieus taat svilii uvas fiirtislicl hiy t lit' J iic.kt-s M -eiiîu C'o., of'
Shlirooke, Que., lto pu isiltgi anîd are lt'%%u aloît t'îd) t o stiti)

ore. ]'l;.% îirulirty is expeci cd to asiler tIlic lis i ut uluitt
pa> crs svittiiiftle luexi fvvu iititlis.

In file Malliiiiery Iliau at tile St. Julii 1EXluîht iuit) it' Rohiî
Enîgineuerntg Ctîiuliany, ut Ailier.st, N .S., exlilliiîcd uta' ut thugs-r

40il<uwî ~ horst' îiuver side ci'aîk etigitues. A aiiitig sur-
raumidaed it stage, lapon x'l.. lute eîigi i', u% et, dts- iî' trmuutîg .îîî
ideai etugite roomul. Tite exhliiî ivas ii cha.rge ot Mr. j. J.
Pîorter.

l'lie Guldie & M eCtmiociu Cauuilially, of ('oUI, Omit., t'xhihlitt'd
i lte Si. Jolui Exiition t'lit! of fiscl let I .itig s foir uvhIîthil

enigite is %.aîci ta iake a, greal is îg tiit ui, utîuig ai u does onit'
tiiey have fige exclusive riglit utof auiatcr for CatiadL. T11t1s
utl col), atnd u tflic oiy sehi'aîhiîig scigîile iîuîtht liit Ilue Don1iîiui.

Tfite Robb limgineeriiig Coiuîaîy, h.iiiiitcd, liax c recî.ved ami
urder for thrace taîidei couipuîiiid etîgttîes. sde craiik t> li- lur
exlort ta Spmaini. Ihese. etigiuucs aie lu ise dut'cicttouiicted Io
cct rie geiueralars, atud sucre otird'rc b>' atie Etigluitigmtu't itug
lirni whlo, are buîidinig electrtc truisasailaîiuu ii

The D)unIIIIIaui P;rier Caii.tu', extenitng ;iud 'miiargeuug t hit'r
iluaîiit i îgsey FaIls, Que., ha.1%e îiaeed aui orgiers-ml with eekes.

Ma-ciie Ca., of Shîerbrooke, for tuVa Ot fie" 30' CrOu r jtt.u
turbinue whieils. Tîtese xu'leeis are niuiud an oîtne shuati, %et
htanizocuiali> ils a steci case, lis dicug at%.t> %villa rite g.niig
andt attendanut exils.

T'lie Cat'kNîitlt P>lot% Cil., ut Brauntftord, lu.te c buighîi .uuî tîi
lireciiuss., auîd arc docublitîg l'se c«tlhitt of tliesr su uik'. Asnon.ig
i he muritcliauuges% ts tlic %uuhitltuît iun tif elcu. trut i> for g.ts.
'lîle> have placed thîcîr orgier- for a Ica k. us'. geiclator andith 250
!îglît itluil lli ii hi tie Roy'al Eleci fiL Coiupaî;iy. he geuicratur
as ta be ot tue "'S. K. C.-" îuu'aliase type, s'iîuid lui dehix'cr t 1
volts direct t, aisu-. Tliits syteui, for i'uui.td iigiîtiîg is a
radical deliartore fronti flic Oulaf u aund i-, Ille second luistouice ini
Catiada wl'hîre it lias becuî placedi in lise for factuor) lightiîig.

Tie Ttioillpsoti Elct ical Coîiipamuiy, uf i iaiuiiltumi, Omît., I'C1)Iuîn
-saies t tlîcir IlT. & T.- arc l:ciiiis ta rite fuliiiig ,Thec Sarnia
Ga.%s & El*ecnme Co., Sîraifurd Ga, & leictric Co., Guîl;uî as
& Electit c., St. 1l'liuni.ts G.u's & Ecucti l Co., i'retoui Elett tnt
iglît Ca., (iaiauouiuî ElecI nit & Ga% Ligiu Cio., Mauuitusa F utract & Gas Liglit Cii., W.l.u iuîg Cett rît i iglît Co., Ila.uitiisi

Electric h.iglit & P>ower Coi., Niagaerau hîIls Eheetiit i.iglit&
llot%'cr Co., We'llanid Co'r~.L., Wuuusiuiu.Lk Eletri,. iiglît&
i>ois'er k.. Ctl) tut \\'iiti'sur, Oi., Nlitîire.11 1Ruuiiîîg Nuil', C'o.,

Oîits-îo Rolliung N'llmus Ca., Johanm Beruitii &5
' Suti5,l ('ormitithl.

G'odarud &1 Co. A coluiulete t0 oo rc higlit lait iuît'hîîuliuî
dytualutos, aupsauid circutst, lias% I)eCIî su1i ta I lie Cilý sOf Cha:t-
liaiti, Otît., l'or lighuîiîîg is eis'es.

PERSONAL.
Mr. Kai) WVitilern, inspectais for Ilte ]teul 'l'eleltune Cutiuany, %ias

îeccntiy îuîarricd at L.oncdon, Ont., tu i Wilkins.

At Victoria, B. C., rccenU.y, M r. Rotaifiî W. I Iarru1 , af fie hlîtisu
Coluîîulîa Eiectlic Railways, suas uiainicci teo MiWilinins.

Tite re-signatcoîl ix annotincct1 Jf Mr. %ehheauuî ]ithugauc, vhia fais thie
>aU t welve years lias Iîeei iîuauîageî tif rte Winnipieg Gas and 1Electnic
Coipîanay.

Mn.* J. A. Ctulverwell, formiierl' svith lutie Gencial Elctric Ca. i
London, Ont., tias rccetved the appin~uttgilet], of lacal itiauuiager tor 'Fu-

rutilai and Central Ontaio for tue Luont &ý Ltacasluîrc Lite Inscuratîce
Coimpany.
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RAPID TELEGRAPHY.
Ilzo: A. C. Crehore and Lieut. G. 0. Squier, U. S.

A., in a paper rend before the April meeting of the
Anicric.n li nsîtute of 1llcctrical Eniginleer.s, entitied
-The Sy'îchroniograph: A N'e%' Method of Rapidly

Transinitting Intelligence by the Alternating Current,*'
descrihes a new method of rapid telegraplîy. mie
transmnitter consîsts (if a mechanism for opening un
:sltcrnating circuit nt the exact instant whcn zero valuîe
ks reachcd, and kceping il opened during one or more
;,lternation ; one or more half wavcs may thus be
omitted according to the requiremenîs of the telegraphic
alphabet. By means of a perforatcd paper band cor-
responding Io t»c message Io bc sent, the ha>f ivvs
-ire osiitted iii the proper order. 'fle receiver rests on
the principle tlîat if a ray of polarizcd light ks passed
througli liquid carbon bisulphide or one of a number of
oiier substances, tlîe plane of polarization is rotated b>'
an>' change iii value of a magncîic field set uip b>' a
coul surrounding the liquid- -that is, b>' an>' change of
current in the coil *rhis principle is uitilized ho regis-
ter the current froîîî the transmitter, by pliotographic
mntias, thie suppression of thc halfwaves above referrcd
to bcing thus rcgistercd at the receiving end of the fine

in the form of a record comparable to that printed on
a tape b>'a, Morse recciv'cr. 'rice transmitter inay also
be used in connection with a chemical recciver, such as
the Delany. In experiments no difliculty %%a% eXpen,.
enccd in obtaining records wvitî tle uise of a frequenc),of
545 pcriods per second, %vhich corresponds to a trans.
mission of betwcen three and four thousand "'ords pet
minuite.

Messrs. A. P. lclauirin & Co., of Lachine, Que.,
are about to Iight their factory by electricity,. 'The
order for the dynamos and niaterial lias been given ta
the Royal Electric Co.

Tlie Perth %Vaterworks Co., of Perth, Ont., hiave de.
cided to do their pumping by clectricity and iso taJ lighit the town of P>erth. For this purpose tlîe% have
placed their order iv'ith the RZoyal Electric Co. for a
150 k.,',. ''S.K.C." two-phase generator, frorn which
%vill be driven the pumps by two-phase motors, the
balance of the capacity of the nmachîine being used for
lighting and power to be furnishied in Perthi. A more
cxtended descritifon of this plant, which ks rallier
unique, will appear in the ncxt issue of Ibis paper.

SADLER & HAWORTH

ROBIN, SADLER & HAWORTH

Mariufacturers of

OAKmTÂNVNEID L1EATHIER BEFjLTINqG
MONTRE19L 1ND TO:RONTO

Orders addressed either to our Toronto or Montreal Factory will have prompt cart
Goods will be forwarded same day as order is received.

MiGa l3oiIer Goverings
AiU Sîcani UNers 'Joulc sec the NI .V MICA 11011.1R %\-I) PIPE.q

CO\î RIG. Il i. FLEX\IBLEI DURABLE, NIt) A GNIIl -

Te N.l> UclQn, jcsc h J.~ia, Ry. C..
GrahJ i unt. R) C.. c . '.hiran Ccnil i<y. Co.,

iL..ic anmei.mn In uT .-Ce Ci. andi~..q te she
BES? 0 ALI, iN.NCOIÇDrTORs.

Full Pa:flCicuai. Repoz1a et Tnals, Prices. Testimontals, &c.. Ire=

THE MICA BOILER COVERINO CD., LIMITED
MONTREAL - WINN4IPEG - 9 Jordan St., TORONTO, ONTARIO
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GANADIAN CENERAL ELEIITRIO CO,
(LIMITED)

HEAD OFFICE: 65 FRONT STREET WEST, TORONT0, ONT.

BRANCH- OFFICES AND WARE-ROOMS:

1802 Notre Dame St.
138 HOMS Street

- MONTREAL. Main Strest
- HALIFAX. 0 Oranville Street

NELSON, B. C.
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VANCOU VER.
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THE WEST KOOTENAV POWER&
LIGHT CO., LUIME,

haâve jusi coninenced %vork, on the mnlost ian-
portant power transmniss.ion plamnt so fiar undeLr-

t:mken in Canlada outside of Ille ilanediate neigh-
horhood of the city of Niontreal. The distaînce
of transmission is thirty mies the uine potenîi:il
z0,000 volts, and the aniount of power to bc

developed S,ooo horse powver. For this nport-
ant work the ttirce-phasc-ý sy.stcm of the Canadian
Gcncral El'.ectric Conmpany hla% been sclected and
a contract awvardcd for the initial installation of
2,000 horse-power. The genieraitor.s. will bie of
the revolving field type, and of ,ooo h.p. capacity
cadi. In type thcy will lic gcncrally simiilar t0
the twclve i.ooo li.p. units nlow bein: installcd
for tic L.achine Rapids H-ydrauifi & Land Co.

Ploase mention the CANAIDIAN ARCHITECT AND BUILDER whon corrosponcllng wlth Advertiser,.
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SPARKS.
Mlr. S'. Duvîîal. (Ir s; st. jami' sree, Moutreal, lias imîveuîcd a

iew watcr wlîci Iliichul i', laid 1. iat uthe vvaier.
Roges, IRotert.%on & Lat., oil nieclantis, Montîreal, have antal.

gaitiati m ils met lic %iliîîchi Oil Co., .inmted, of thlai cît v.
''lie village of Gieiicoe, Onît., lia% i,îvited teniders for clectrie

-itrtet liglîtiîîg for a terni tif rive >ear.4. Teuidcrs cloNeti oin te
211d int.

A retitiî'tog tai) fares wi'll, il a% saud, [le satade b>' thli M cîropolitaît
Ra a'Coanity fiel wecî tIlie C. la. R. Crossîug atîd I lie

luîcarîîratîauî will lie ;%ked for the Il La Compjagntie île Tele.
lumea (le lctefor tic iîurlîtte of estuibi misig teltffliîne liges
uu lit e rov'ince of Qîuebc.

Ait :î*'igiteuit1 li. bect salade b>' C. W. Ilieudersoti, dealer ini
ciî'ciricah siîîiitlies. Monîrcal. Tuse direct litbilitie'.:tre giveit as

q'3:27. anîd tIlle indîirect' liabilities a% S:, 186.

1,11t.~ Ne% w *l~ugl:iittl 'l'leffliaîtc Comtpanty have e'talilid ln
tli'.tîuce %ervi'ce b)t'tweeîî Iostou anîd poits iii Cana:da, cotîlcl-
ing %villh th liviire.% of' thle Canladiat liCil 'I'eleîllilau Comptîany.

'T'he Sarnija Ga%. & EleIctrie i.iglit Contjîaîty recenîhl' puîrcltased
a sitL'% boiler frointhec nli & MeCtîllocla Cto., or G:îlt, antd ans
iitLtiitcLctt tiiiîîe, frtîun thie Caîtadian Gt,îîcral Electric Co.

l'ut' receilit.. of the T'oronto Sitreet Rîl.> Cosnpanlý far tice
'.r cnding Augusi, 181)7, %tere Stao:;4. 1'iîe largcst

receslit'. foi ant' onc inotîthi se tvlurig Jily, svseît tltcy reaclied
$106.7ica.

M"'r.S. J. l.'uglltltaiitl, L.aiii' liall, Jouît Sntiitli :îutd Jasnes
O lîricin, of Iltimtvile. Ont1., hiase li.N.cl the examinai sout of the

Ontario Asoîtctof Sîaîionary E-tîgimîer, -lat! recuived tîteir
certific:îîes.
Il is.N t:ttetllai tlle Captital stock tif the Tioronto E-lecîric Ligliî

Collittay sii lie iuiercea'.cd frtîit $t ,400e0o0 t0 $2,oaa,.aw. 'I'his
inicre.c i%. said ta bu itCsI for flic exttt'itisi of plant lîii
ncew buîsihliltg'.

lit M.Iaîtreal recentiy NIr. 1'rerieee Çiclàtllls, of thte Canai.ditn
Geiteral 1i'etrie Contip:înv, hll a coîf'erence %villt Sir Charles

Ros' ini referciieu ta tlt-~ watcr lxiîwer scieate iKtîny
i8. C., for whidi lii'% contrait> i.. fttrîi'.%ltîng the cleetrical nmachtin-
crs. hl i%. expeccd-i liat carly ici Nas'cttber jîowvcr front tItis
stan ce miîl lic %s1î1tlicd ta ossa
'l'lîc animasl tccting of tite siîarcîuoldcrs (if te Great Northt-

Wces *Tdegraltl Complany', tf Canaîda. was licld ini Toronto on
ste 29ut taltîmîto. Te tircctors clioscît %ere: IL P. Dwviglîi,
ljctresiît -. lat.i Irtbtt':î, t''e'Epre'.ideni ; e. S. Irvig. Richard

-I"idltcr. 11. N. Woard. 1lii. Wist. Illadougaîl, Citarie: A%.Tikr
Jante. I iedlcy and W. C. Mties

Equal Io lte Beuit
11AS.r 71111 t'uicr'

,,foter
standardl nucinm
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SPACKMAN & ARCUBALO
MOTR:~. '.nTORONTO
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Atls'ertiers el f'tnd it tai tîteir a attag t use hIe colttîts of the

1.t.E1'tlt.St. i nss iii nkilg attuîonnc1cîtîeîîî.

"acidoricl Accumulator.p" Tclcphouîe No. 1935

-, - --iot OLLYER & BROOK , %e «e
ELECTRICAL ENlGINEERS AND CONTRACTORS
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Plonso -'%nhton thn% CANADIAN ELECTrRICAL NEWS whon corregpondlnrrwIth àçdvortl"r.

lThe namne of tige Electrical Stipply Comipany, of 1 lamilîîc
L.iiitied, lias beeni changesd ta the Elcîtrical lPoer >In .
tutring Comîpanty, of H amîilt on, I.iiiiited.

'ru effoTrt ta britîg about an agreînent bet %%,elaî tiilt mlo
antd Dîindas Railway Companty, and the i lantiltait Street Rzalluiy
Comnpany, ini relationto th le fortiter's rtittîing riglit % oî.er tig
strect railwavisin lantilion sud tlie sîIP11iy Of electrie lîowver, Ilai
becst tsuccessfîil. 'l'ite H antiltont and l)tiîtd,.- Compilany is coe.
iîtiitig its arrantgceent% go Chiange tIhe present %ytIoit that of

ulcscl iiy, antd tsu cont iue tit its oid traeks i lirouglianut tie City.
According ta îîroii±s.mr Ebert, a Germaitn lyiit a singlg

liorse ptower would bu suflicieîtt ta rilmi 46,000,000 1Pîîlîij laîrps of
t6 caidle putter. 1i-, i% a puhosphiorescent lnini) coittructed 1.
'ear.N :go, lid ait tisi'.ts tiîercly of a pncce (if mtilen a :ied sasis~
sil 1lide of' Calcium anîd %ubjced to Ille actioni of Cathîode ray,
agt .'aeîîitt. Shotuld it beconte posible Io convert ieclianiell

cnierg>' intû liglit :îlone, a sintgle mlail tuiniig a criuîl cor.1d
develop sîillicient tiergy tu liglit a1 wliole City.

l'le a,,aicutîtis satade tiant 1). %lacJ.aîîtclilitt Therrli,
tie Sotitliersi electriciuan of thie loetal l'eicgraffli Cojuîîary,m~hcýe
lucatiqîartcrs are nt Atlaînta, Gat., lia, costccived a device by
wlticli lie liojtes to revoltitionize losig-distaitce t clephoing. T'ý
invtvion, wliiclt cossibiîe I lle piiCples of t lie telcîtîtane ani

pîtonograpli, lia.% becut puilly tested ini a roout at Atlanita, whe
renitiouis of vocal and musritcitlnis*ic %ere traîsmîîttgi
tîtrougli a res!%tatice eCllai ta tuait of s 2,ooo mile,. of %vire, aed

%verc lerfectly audible lai ail sviolial aNeinbied lt '%ties tig
cxperhuîent. %Ir. Tiîerrell's piet seine is to liave~a selephou
liste across te Atlaitti. This, lie tliiks, cotait bu :ucconîjîtiîJud
b>' iiavisig lais rcpcater-s located it belSat a distance oa stiîusand
mtiles apart.

,%r. jolin %IcGill, aof Ningston, son of tlle clerk or die coui
court, liaN itiveitedt a motor wliich lie elaittîs cau bc lisd iti conneu.
tiont Wiil StC.Liti, wvauer limecr or et)siip)resed air, anîd ilint lie cal
mîultiffl>' tie îsower of' tige assan scaui cuîgiîe test tigues',. .. Tale
ani etgine.** lie %ay!,. Il %villa a six inîch eviîîdcr. Thit i, equai to
about 28%Z juclhes ofstcaun space. ''a àrive tilt? 1ti.taît anc rc.o.
lutiait at go poîutin& pressutre wil! tie Si.3oo incise% orsteams. lo
niy %ysicnt it will salie anis' 5, iSo juches orsîeam ta produce the

san euit, or talie an etîgiute witit a iv'e intch bore c>'linder til
us equal ta z0 inclues !,tcam space. 'lo rlans il atl ese pounds
Pressure, one revolution wii rcquirer z.000 jîteles ofsîceam, andi
te flottr would lic scarccly suilicient ta overeaittie friction aud

-set Ilte engine ;si mîotion. In aity yteu 9t0 incites of sican at
fuve potinds4 presure vvilI yicld a, Poaer aof :4,000 pouîd', equai tu
7;/. litanie power.-~ An ordisiars' turbine wvill screl îovc ati

lxouzad.' pct silmire ie, titile avilit Ie atze iolor almost auir
mintunt of' pocr enu bc obtaincd ai ltai presý;urc, %.irsung al.

cordiîtg to tuie.size aif thititîotor floust, sC>', 2i Io i00 liorse paîvgr.

October, 1%
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U19URANTED SUCCESS,.

ý A TToRoNTo
,y RIDoUT & MAYBEE, '0ipon 52

,F=Izidembers of Chartered Institute
oPatent Agents, Engld.

We are now making a
Specialty of Turned Steel
and Iron Shafting in any
diarneter and any length
Up to 28 feet. We have
die latest iniproved Lathes
and are in the best possible
position to tur.n out High
Grade Shafting in any
quatntity at extremely;, Iow
prices.

*** WRITE FOR QUoTAIONS ...

DOOCE WOODSPLIT PULLEY
COMPANY

oMce. 74 York St - TORONTO

Mhiriderlob
61 St. Sulpice St. sk

rio.
MONTREAL

TPackard* Electrie Go., Liniited

MAKRS OF

Lamps and Transformers
SOLE AGEN~TS FO....

Ssheeffer Recording \Vatt Meters

J- etA%% ST. CATHARINES, ONT.

WVhen corresponding wvtb advcrtisers
please mention this journal.

THEF WfEKeS-LLDRBD GO, ,Imited
-w---.0FTORONTO t- -- f--

M ECHANICAL, CIVIL AND....
. . .. SANITARY ENGINEERS

Steani Power, Hîeating anid Ventilatig,
and Sewage Disposai Plaints a Specialty

0GBli6raI 6olltra6tors

lv
I

VIS0

Sole Manufacturors for Canada of the

IMPROVED JONES' UHDER-FEED MEOHANIGAL STOKER PEFTCOBS1l
Write for Catalogue

Oflices: 511-512 BOARD OF TRADE= BUILDING, - TORONTO, ONTARIO

Please mention the CANADIAN ELECTRICAL NZ.WS when correisPondingr with Advertisers

n.inber, 1897

. r.

Pted. Thomion, late chic( ec. 0
o ai Dcscnititons.
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1MB CROCKEF? TQRBINE--flý
v. nection of two 2e C Éo4

TL'RIiINEs ul1d R5ot
ELECTRIc- %

ATOR at Ipuwses sla»O
£ ~North Shore Power-C6.;

*:~nî Fa.4~I i - i SI Narcisse, Que.

- ~ 'Icity of rîîree ltivei,,Iii MILES DisTAN p

POWER STATION.

THE JENOKES MACHINE 00. -SHERBROOKE,9 QUE.
Complete Water Power Plants Built and Installed. Address for Catalogue and Pull Inturmation..... 32 LANSDOWNE STRE

THE OTTAWA PORGELAIN & GARBON GO., Liîiîted. O'TrAWA,
ONT. ..

Carbon
ilANUFACTURERS 0F

'for ail kcinds of Arc Lanips, including coredPoints and solid carbon for incandescent circIÎit&
. . L O.M otor Brushes and Specialties in Vorcelain Insulators, Cleats, Door Knobs,Carbon for Tele graph, T1elephone * and ail kinds of Preýsed Porcelain for

and Electric Ligh"t Supplies . .. Electrical and Ha.dware Lines.
flib GOODS GUAR191TEED TO GIVE SfTI8fflTION

22 RONT O STEE EI
22 [Pnotf -475. THE~ J. O. MCLAREN BELTIrlu 00. moNTREAI.

VULGANIZE» FIBRE COI SALSIE 83

SOLE MANUFACTUBRERS 0F HARD VIL A IE FBR
.17aîcts T#11e.s. ROds, Sticks and epecial shlwpes to ordc>. Coio>'s, Red, Black: and «ry,

SI-NI) 1-"I\ CATALOGUE ANI) PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL 0-F THE WORLD.
Fa6toru: WILMINGTONi, DEL. OlTiGE: 14 DEY 8T., NEW YomiÇ


