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John Starr, Son & Co., Ltd.
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ELECTRICAL SUPPLIES
Box «8 0% Halifax, N.S.

Adivcrtise in thei CAsAInAN FLECTRICAL
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"NEW AMERICAN " TURBINES
F ORZ Power .. Economiy of Regulation

Best l'art Gate Resuits
*Steadiness of Motion
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The National Electric Go.
EAU CLAIRE, WIS.

T HE NATIONAL ALTERNATOR for Beauty of Design, Conipleteness o
_________________________________________Construction and Electric Efliciency.
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Send for Prices and Testirnonials.
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Central Station Managers
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on1%, won the first place ovcr all other transformcrs, and is in use by
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AN 0WD FIR ENGINE
TiiRtoumi the courtesy of iNr. James Devlin, Chikf

Etigineer of the Kingston Pletctentiary, wc are etnabled
to prescrnt to our rcadcrs an illustration and sottie
particulairs of ani old fire cnginc whicli lias foirai a
resting place in that institution, and wvhicli wvas an

object of muchi interest to the delegates to tire last
annual convention of tire C. A. S. E.. on the occasion
of their visit to the pcnetentiary. The engine was
made by Mr. Perry of Montreal, brother of INr. Alfred
Perry of that cîty, and took first prize at ani exhibition
hield in Montreal, the finest wvorknîanslîîp being dis-
played in its construction.

The engine %vas purchascd by the governmcent of
Upper Canada
upwards of fort>'y,-;k *

years ago for 14' '
the~~- ssm of$'-

zoo, and is to-
day in all its W L

wvorking parts W~.

quite as good as

The large nuin-
ber of torpedo
boats nov being
built for the U.
S. navy brings
forth somne féat-
ures in machin-
ery exceptionally-
intercsting and A% OLI) FiRtFEscNr

navet. On somet
boats of this kirîd recently launched, the cquipment of
steam pumps, as wvell as the main engines, are run
without the use of oit in the steamn cytinders. WVhite
this is not a nev idea so far as vertical mteait engines
are concerned, it bas never been the practice to run
steam pumps without oil. The pumps are arranged
wvithout any oit botes wvhatever, so that it is impossible
ta get oit into the steamn cylinders. These pumps wverc
given an exhaustive test tor several days by the manui-
facturers and they opcrated wvith entire satisfaction, and
without using a drop of oil. The doirig away wvitl ttîc
use of oit in the steamn cytinder of a vessel is a niatter of
considerable importance, as there is no isecessity of

carrying feed water fittets and no anxiety about oit in-
juring ttîe body. -Scientific Machinist.

The Canadian Custorns auttiorities have lately given
a decision ta the effcct th.tt al] electric bells imported
into the country are subject to a duty of 25 per cent.
ad valoremn.

IMPROVIMIENTS BY THE TORONTO
ELEGTRIC LIGHT CO.

Trîîn Toronto Electric Liglit Co. hiave crected a new~
incandescent and povcr station, adjoining ticir ottier
stations on tire Esplanade. 'rte nev station is con.
structed entirety of brick and iran, so that there i%
nottîing for fire to fced upon. *rhe work on this station
lias been considerably deliyed awitig to tie fiire or
the contractors to furnishi tire galvanized ironi roofing
niatcriat as proniptly as required. Inability to roof in
tlîe building lias prevented tic instatllation of tlîe
macliinery.

Ain immense foundation of concrete lias been put iii to
cai ry the required stcani and clectrical plant. A large

vertical engine
- - - .. is notv being put

iii position, and
it is expected
that ttîe entire
equiprnent o f
rnachincry for
ttîis lîewv station
wvill b'* in opera-
tion before the
close of tire year.

In the large
station adjoining
there lias just
been put in a

* ncw condenser
operating verti-

* calty and driveri
:iNc.5r0N PF.i% TIARv. by a srnall direct

connected verti-.
cal engine. This condenser was built under ttre direc-
tion of Mr. J. J. WVright, thie manager. It is of niticb
tîcavier construction tlîan most of tliose we are accus-
tomcd ta sec, tic object bcing to avoid tlîe many
break-downs whticti tîavc been experienced fromn the
constant operation of tigbter machines. MNr. WVright
is a believer iii the wvistoni of putting a sulticiency
of cast iron into steami and clectrical machincry for use
in the clectricil business, to give it the strengtlî neces-
sary to %vithstand the strain of constant operation.

The most economical point of cut off in an engine,
says thc Boston journal of Commerce, is flot that point
that witl cxpaind the stcaim doivn to the atmospberic
pressure, but is a point betwecn three-tenthis and crie-
third cut-off. A variation of a stight amounit citlier side
of tlîis point makes but little différence, and ive would
not catI an engine %vitlî ciglit pounds terminal under
eiglity pounds pressure as overloaded.

b
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THE LAGHMN RAPIDS HYDRAULIC & LAND
COMPANY'S WORKS.

IT i% harcly a yenr since we firsi. annouticed thai a

companriv as being forncd, wvhose objeci. it %v'ould bc

to 1- rvess the Lacine Rapids to utiliz'e ils dormant

po/C? for electrie purposes.
WVitliout a visit to the works iii question it is inî-

possible for anyone Io conceive &a idea of the magnitude

of the u,îdertaking and the amounit of work alrcady
-tccomiplislîcd.

It. was oiily nt the end of Atigust, i8c)5, dit permis-

%.ion aî vî askcd to construct the damis,
wliicli permîission w~as granted to MIr.
.Nleic.a %Wulb.imk and Tiias Prisigle,
the former a civil and the latter a mce-

clianical etigineer, bot of Montreal

Ater Doin esio oenmt ias oaneces-o

ler Domisnesion eriiasi ot wine fro

sur>' t0 formi a comipany for putiing the
sanie int exccution, wliicli took consid-E
crable limie. plans and specifications wverc

preparcd, estimiates were made and ten-

ders asked for carrying out. the wvork.

,Flic intention of thie comipati> wvus to,

dcvclop wvater power and selI it to existing E
corporations and deliver it to tierni up

the jack shaft of the company's power

lituse nt the rapids. On ibis understand-

in d ollas, w$:ooo aO c apia oforemid

lin adollas, ($itlî,os w ap ofonedi

*Fli coniract for te excavation of liead(T

and tati races and the construction of stone and crib
duns %va% nwarded to Messrs. WV,îî. Davis & Sons%, of
Ottawa, and the work actually got under way late last
juil.

'Fle dircctors inmmcdiately scet about trying to, dispose
of t1icir limer, and hiaving offéed it ut whant thcy
considered a reasonable figure to several large cor-
poations, wliho declined to, negotiate until the coin-
pictioni of the works in question, perliaps; thinking that
Milenî comiplcted so large a powcr would only be in thie

market for the vcry wcalthy corporations, tlîey made no

JWLLLJ
Be

flYTT.
f r' I

B B B -I

* I I
* B B

B B; B: i
~1

J J1

r : r.

- -'

N

s-'

K

N

-s

-s-

-,V .

Ï-



Novcttbr, n86CADIR14 ELIECTRJCRh j4EWs

offer, doubtiess riguiring fiit l " iosstssmani ns tinie points
of the iaw," and ltat a contpany without rigls or
franchises îvouid have simaii chance of disposimig of
titeir powver, andl lhey waited for al bargaim.

The directors of tue Lachtine Rapids H-ydraulic &
Lantd Comapany knew the value or titeir power, the' itad

Mit. G. IL. IltRLASII, i're!sint.

failli it teir unidertaking, nt ienst the proniaters liad,
amnd at a mleeting of the shareitolders, lield somle tinte
Iter, it wvas decided, fihait il flie opimhionts of the coin-
pamiy's engineers couild be corroboratcd hy outside
experts, lte necessary money wvould be forthcomimtg t0
convert the power int eieciriciiy, amîd seli il wvioiesale
and retail dircctiy ta lte customers timseives.
Mlessrs.WViter Shamtiey and T. C. Keefer, ltvo of oîtr hast
known engineers, wvere consuited, and afler iiearimig the
explanalions of the company's engineers on lte question
of trazii or anchor ice, back water, examining the plamt%
and specifications of the wvorks, titir report more than

Mit. T. IINLVice-Presdcnt antd Esîgaicer.

endorsed the statement aircady gmven, *ind il wvas
therefore decided 10 increase the capital of the campanly
to two miiion dollars, and 10 awvard contracts for
electricai machinery.

The next question considered was the ingress htto
the City, and itere tue company met with considerable
opposition, but iiaving quietly secured lthe controliing
interest in the stock of tue Citizens' Ligbt & Powver
Compamty, Lîd., witose wvorks are situated aI Cale St.
Paul, a company iîaving a notarial agreement îvith tce
city of Montreai for the erectioui of poies in ail ils
streets, having conlracts for strect iigiling for long
terris of years wvitit the towns of St. Ilenry, St. Cune-

gonde, wVcstmoount andi St. L.ouis (le Mile Entd, amduile
ligliting of the Miomtreui iHarbor, atiso varions comtracts
for privale iigliti:îg, tlney seixeci te opportumiity of
obtaining ail extraordimîary emîtramîce imito tlle City of
Montreat. Exisîitig corporatiomns did ni 11ike titis stepi
on1 tiîc part or lthe L.achîine Rapids i lydrauilic & Lamnd
Companîy, andi as soon as% îley comîîmncnced bo avait
thilnseives of t1itir riglils t0 crect poles, uno Iess titan
two conîpanics emîlcred suit to preveni, theni doiig so.
Thlis restulted in the conîpamy itecItirimîg the Charter of
the Standard Light & Ilower Companyw, wIîici w.%%
grantcd hy the Leilaî r ft'. irovmmîce of uec
amîd wlîicl gives, wiiiîoît lthe Ciys consemnt, the

-NaR. W. NMCLIA %WALAN4m, Matagint; Diretr.

autiiorit>' to iay underground conduits imi tie streis of
the cii>' ot Montrent. It wvas iîowevcr reservcd im lthe
charter for the city t0 prescribe lte mnanncr imi wichi
te streels miglit bc opcned. But thc city treated the
requests of the company with conlempt; amnd om lthe
company commcncing opcrations, their men wcrc
forcibly restraincd ad arrestcd at thie request of (lme
iMontreal City' Couicil. The çesult- 'was, thai NMr.
WValhank, the v'ice-president and mianaging dirccîor of
lte Standard Light & Power Company, appiied ta the
superior court for an imjusictiomi to restrmmn the city
police from intcrfering iîh the mn in the c.irryiajg nul

NIimt. A~. I'RISGLE, Scerelary -'Uld Eligititcr.

of their work. The injusicion wvas grantcd amtd thec
case argued and won by the Company. 'rite ciiy wvcnt
to appeal, and judgmcnt in appcal wvas rettdcrcd quite
rcentiy, unanimouisly mitiiimiiig the camipamiy's
charter, and declaring tite imjunciion absolute and
allowing the work t0 go on. Therefore tue Lachtine

Novrniber, igo
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Rapids Ilydraulic & L.'uîd Comîpany %vith its associntcd
comipitiies have now pole righîts aînd underground
righits tlirougliout flic wliole city.

DElSCIPITION OF> TIIW %ORKS.

Thec plan ai the works un a very sniall scale is showil,
whicli givcs Uic liend race and wing dami, guard pier,
tait race amidnmain dami with power bîouses on it, and
the lnd acquired for thc future miode) Iîigli class
stuburb tliat the colrnpanly propose 10 crect.

Tuhe prapascd lîead race is onc thousaînd ect %vide at
tic maini dani and is ')out four îlîousrînd feet long, and
will have ain average depth of watcr of thirteen Icet.
Thec bottani of the tait race wvill be somne ninle or ten
fect lower thian the bottoni af the head race, and wvill be
sarne twehvc or fiftcn litindrcd fect %vide, allowing
ample capacity for tic carrying away af the wvatcr
disclargcd from the wliels. l'le main dami is con-
striicted of cut mtolle, about four ect wide aind about
fifty icet long, set ta quarter inclh joints and groutcd in
cernent filled in with concrete betwccn the stolles.
The.se stonc piers resti upon concrete fouindations whlich
start alt the wlicel pit hevet and finish at thie top oi thc
fhume bottoni. Thcrc arc twvo vertical sliding gales in
cadli flumie and systcm ai stop logs at the lowver end

MR. jILIO. PRASER, )iareCtOr.

withl a steel (raine and iran rods secured ta the bottom
ai the (humes%, !,o that the weight oi the wvater wvill have
a tcndcncy ta assist in holding the stop logs En position.
In front ai these is an iran rack cspecially niade ta
keep off ail debris froni tie wvheels. The wheels thcm-
selves arc - Victor " make and have been tcsted at
liolyoke and given over eiglîty per cent efficiency.

Tue wvheels are vertical and gavcmned by an impravcd
governor wvhicli will contraI the specd within 2% traml
no Joad ta full Joad. Thic whccls wvill bc couplcd by
bevel cave gears ta a horizontal shait, six in series, and
ai the extremity of tlie slîaft will be a 75o K.WV.
generator which is being miade En Schenctady for the
Canadian General 1Electric Campany. The spccd ai
iliese machines will bc 175 revolLtions, generating a
cutret af 4400 volts. They will be the most miodern
three-plhase machines and buiht ta bc easily moved for
repairs.

The increase ai temiperature after a continuous run ai
twcnetty-faur hieurs nt ratcd speed ninsi nat cxcecd
farty degrees centigrade above the t ýniperaîutre af the
air nt five feet distance from the shait. The Enherent
regulation af thc dynamo shait shalh bc set wvith the
drap ai potential betwcoen io" ai rated Joad, and the
non-inductive load shaîl not excecd 6'.. Thei dynamos

lire to operate regularly nd parallel, hiaving conio
bus bars. And in sa operating, cacli dynamo must
carry its portion of the total lond. The insulation Es
to wvithistand succcssfully a potential tcn timies as great
as that for wlich it Es desigî,ed, and the armature to bc
tested for twe*nty thousand volts.

As already stated, the whccls shail bc connected six
Io ecdi machine, there being twelve machîine.-, thcre

MRn. PETERa LYALL, Director.

wvill bc in ail scventy-twa wvheels. The power bouse
wvill consist of a building abouit ane thousand feet long
with three centre portions divided ZifTso as to forni the
dynamo house starting f ram the shore.

Thiere wvill be on eacb Une of sbait six whiechs and a
generator ; tiien a generator and six whecls ; then
again six wlicets and a generator and a generatar and
six wvhcels ; then six wvbeels and a generator; then a
generatar and six %vliecls. This doubled wvill complete
the clectrical lay-out. The building is of steel con-
struction, the dynamo portions bcing Laprairie presscd
brick. The founidations and flooring of thc dynamo
hanises are af concrete and steel beams, and the turbine
sheds of steel wvork with thrce inclh plank covered wvith
corrugated iran.

A traveller, capable of carrying twcnty-flve tons with

MRa. E. K. Gaua*.'R, Director.

thirty-ninc (cet span, wvill travel the full lcngth of the
dynamo bouse and turbine sheds maving any machinery
that nia> be requircd and at the samce time placcd so as
ta lower ar raise the hend gates. The switch-boards
wvill be of the latest type. The pale Uine starting from
the power house Es canstructed ai lattice steel pales and
calculatcd ta stand a wvind pressure ai six thausand
pounds. It Es fittcd up with 6 x 6 cross-arms, made of
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British Columbla lir witli double petticoated porcelii
insulators, and carrying No. o %vires as fur as the
Lacbinc Canal, necar tbe Curran bridge, 'vben it wlvi
pass underground u:,îtil it cuters ilIt sub-station locatedi
at thic intersection of Scinaiiry and MeCord strects.
Th~e currcnt %viil front titis point bc distributcd througb.-
out the city in underground conduits, wilîi aire being
constructcd by tbe Standard Ligbit & Power Company.

IFor wire work, the Domtinion Wirt, %Vorks.
Underground conduits, National U'nderground Con-

duit Co., New N'ork.
%Ve are plcased to bc able to prcsent to our readers,

accomipaniying titis article, portraits of sorte oif the
above nianied gentlemen.

EXPANSION 0F BOILERS BY HEAT.
A. C. KiutK, in a recent dis cussion onit I liard Firing

in Iloilers, gives it as his opinion thaî the expansion of
the niateriai of boilcrs, and the strains tîtat frequentiy
cause tlten to leak arc largely dtue to irregular lienting,
aind tbis irregular fIcating niust bie greatest iii the
largcst boilers wliose varions surface% are exposed to
ver>' difféet temiperat tres, says the Scic,îtilic M~achtin-
ist. Titus, the temiperaiture of te flues of a .lancasiire
huiler beiîig mucbi higier titan that of te sîteil, its
movemient niust nccessarily bc greatcr. This would bc
an argument iii favor of boilers of compact forit like
those tised in ships. It lias often beeti observed that
newv boilers, tbat is ta say, boilers having clean muner
and outer surfaces give nitcli better results in steamning
titan those that have been iii service for monttis, and
tbis is uscd as a rcason for decrying tbe tests of new

M R. W. P. DAvis, Senior Meniber of ltheiFiriu of
Watt. Davis & Son-i, Contîractors.

The rintes of the officers of the comipany and of the
enginecrs and contractors of the works, are as
followvs

G. B. Burland, Montrent, President.
Thomas Pringle, Montreal, Vice- President.
W. INcLea WValbank, B.A. Sc., Montreal, Managing

Managing Director.
Alexander Pringle, Sccrctary Pro-tem, Mont real,
Alexander Fraser, Ottawva, Director.
E. Kirk Greene, Montreai, Director.
Hugli Grahani, Montreal, Director.
Peter Lyali, Montrcal, Director.

ZNOIEERS.

T. Pringle & Son and W. McLea WValbank, Montrent.

INR. W. Il. DNvis, of Wrn. Davas Sons.

CONTRIACTOK'S.

For dams and excavation, William Davis & Sons.
For iron wvork, Dominion Bridge Company.
For wvood work, tbe james Shearer Company, Ltd.
For wvatcr wvheels and hydraulic machinery, Stilwvcll-

Bierce & Smith-ýVaille Company.
For electricai machinery, the Canadian General

Etectric Co.

MR. j.às. D. D.%vis, Junilor Meniber of Wn. l)avi% & Son%.

boilers-as a standard of dut). NeertheIess tlie dt>t
of a ncw boiter couid be kept up till it wvas worn out if
it wverc fed wvitli pure vwater and fired wvitii gas or other
smakeless fuel. So tîte results of test %hild ratdier be
taken as standards ai efficiency ta be worked up ta.
This is ail the more feasible since variaus metbods of
forced combustion render it possible to humr slack,
steam coal, gas coal, patent fuel and antbracite in tbe
sanie furnace, and equally witltout sioke.

The problemi of raising steamn in a houler begins witl.
the buruing of tbe fuel, wvbicil must bic consuimed at the
requircd rate and burncd conîpletely so as ta keep the
heating surfaces as clean as possible. The beat lias 10

be communicated to the water vith tbe smallest loss ont
the wvay, and the steani fias to be uised in the least
possible lime aftcr production, in order to wvork wvith
economy.

Notice or apjlicatioat for thte intcorporation or thec Wills'on Car-
bide Works of Si. Caîluariates, I.irited, bas bccn given. Thec
ohject is te manufacture or calcium carbidc ;,nd any other nactai.

lurgicai substances, thec capital in bc $200.000, The incorpora.
tors arc: Titomas Leopoid Wiiisan, Si. Catitarine.s E. A. Ncrc.%-
biciinter, New Ycrk A. Mi. Scott, Woodstock ;Joini Carry, St.
Catharincs, and R. G. Ccx, Si. Catharintes. Messrs. Wilison,
Neresheisner, Scott aîîd Garry wiii bc the provisicutal directors.
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BOIn... explosions are punirpay due
Bedlm on. to tare causses, viz., defective steam

apparatus and ignorant or cares.
engineets and firemten. The. extent to whiicis dmse
causes exast is shoaru by a tabulated statement of boler
explosions for thse past i*xteen )cars, armici aas sus.
mitted at the. annual conventbon ot the. National Asno
dation of Stationary Engmneer held recently ini Buffalo.

Tiie explosions during this period aggregate 3,586,î
invofrmng the. l05s Of 4,508 lives, 6,348 cases; of serous
ifljury, and daitage to property in W34 per cent. of thie

explosions amounting te *8%388,37o. Tii., figures;
çpeak volumes in favor of the. better educatimon f the.
engineer and tise perddcal inspection of steuun produc-
ing apparatus.

IN conneCtion ntis tise revival cf« tise
ouap'cm. Sundar car agitations, tise City Coutnscil

of Torounto bsave obtabsed fumn prom-
mnent legal gentlemen, inckmding Sir Oliver Mo~at MWn
ister of Justice, the. opiniOta as p condtion of suib-
mnitting thse question of Sunday cars to a vote of tise
aizens. thse Cmincil bave tise poare te ipose meci
special conditionts upon thse oepmany as tiSy nuy d
ad%-fflblr- One would suppms tisai thse aman kspotant
considevation, especialy from thse stan4oint of thon
aris issU tiiat a Sundaw ev i s objectionible, would
bc te seccure a properly regulated and limited mrvice.
It ii srprising te observe, hoarever, that tise special
condition insistd upon by tise nti..Susday car elemt
in tise Ccundl, ii ti tise comptany simaN be copuld
te grant a Ibree-cenit fart on Sundayq. I camael be
doubted that cheap tares are an mduoemient te tise
citizens te use tise cars Tisai being tise case, is ht mo
higislv inconsiMtt on tise pant of tises. aise deodare

thisa Sulwav suet car trafc is demoealiuiag, te, Sompe
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the street r.îilwa> toliipail tui oller the .tr/nsthe
greatest possible îndlcntieielît tii patroi/. the cars oil
Senday.

A iITXTaddition ks ti bc maide to
The Caaadian West- tecc ia i uhtrn udsrc
Inghousc Company.te lcrcliiiit.ctiigndsis

of Canada, by the e.stallisliniusit at
Hamtilton of a brandi nianufactorv of the WVestingh'ouse
Electrical Mantifacturing Comîpati), of P'ittsburgh, Pa.
Ali the arrangements to tlîis end, inchudiîîg the purchase
of the MleKeclînie factory building, and the granting, of
special privilcges by the cit>-, have bccuî concluded, nid
the wvorks aire expectcd tii be in operation early iii the
ncw vear. Thei Canadian conîpany w~ill bc knovi as
the Westinghiouse Manu1%tfaictwrinig Co., Lisiited, e~
Hamiilton. Tfli naines of t11e incorporators are:
lNessrs. George 'Westinghouse, I ienry Hiernman West-
inglhouse and johin Caldwell, ail of Pittsburg, nianîufalc-
turers, and the lion. janies M. Gibsosi Und NIr Ardui-
bald E. Malloch, of Hlamilton. Messrs. 1-. 1-. %Vcst-
inghousc, the lion. james M. Gibson and Archibald E..
Malloch are to bc the provisional directors of tUiccoin-
pany. __________

IT lias been usuial in the past for a
A Fait Method 01

Appoiitmeflt. great deal of wvire-pulling to be donie
to secure UIl position of enlgineer in

large public buildinîgs. Ili consequeuîce it frcquently
happened duat the manî whlo was bebt cquipped by
knowlcdge and expericuice fitiled to get the position. li
allier wvords the mis wviî the greatest anuotînt of
1pull"' got the appoisinent ovcr the licads of men wi

wvere better qualified, but wcrc no good as %vire-pullers.
W7c arc pleased 10 observe iliat lliese conditions ire not
to bc alloved to prevail in connection with tlîe îîew city
buildings niow :upproaclîig compîctioni iii Toronto. At
a recena meeting of the City Counicil a resolution was
hudopted Iliat the stationary engitîcer Io be placcd in
charge of tlîc boilers and lîeating of the buildings bce
appointcd after a competitive exainination. It begins
t0 appear as if tliose enigineers wvlio aimi to secuire
the good positions iii tlîe future mîust rely less isponi
ilîcir ability tii pull %vires and more upoui tlîcir know-
ledgc of enginîeering.

The owe ci Tisi. conîpany whlicî 15 rutilizingr tlîe

lîàgza power of Niigaîra Fadls on tlie Anmeri-
can side lias p;îid the Ontario govern-

ment tlîc sunil Of S25,o00 per % car for -sc, cral % cars past
for an option 10 the exýclusNive pr1vilce of utilizing tlîe
wvater power on tlîc Canadianl side fflso. The teri of
thlis option wvill expire in two % cars, and the go% ernmeîiîn
are being urgcd not to rcncw tlic arrangement, as
Canadian ptait are preparcd Io uitilii.e tlie power of
tlîe Canadian Faîl il tlie opportunit> of doing %o is given
thein. It is improbable that tlie Amierîcan comipan)
wvill let so valuable a privilcgc slip tlirourgh tlicir finigcrs
unless tîey should find ample scopie for thecir capital anid
ambitionl in connection îi theiir lîu.gc cîiterprise on
tlie Anierican side. But if tlîcv do forfcit il.
the Ontario govcrnnment sliould cons.ider vcry carefully
the terni% on whlicli sucli pri'.ilcges should lie granted in
the future. The sticccss whicli lin% aîte:îded ilie
nmcthods emploved for Ille ttilizailton of ilie pouer of
tic Amlerican calaract periiîsi of a more aittratte csti-
mate of tlie psbitisin Ii!%s direction and con?.e-
quently of Ilie valise wvhich %shouild bc placed tipon
exclusive righis to tlîe use of the poiver. There is no

doubt w itc r lat beforeu lin cas ltll% )Çt. shi le
passcd the tîîcaîis w iii lie fouuîid of transîîiittiuig powcrj
fnouîî Niaîgara tii the towîîs anid cities i and adjacenit toi
the N'iagara peîîirsula. If il is deenied %vise tii gralît
exclusive riglits to une Comîpany, tlîc peruod for wlîicli
sucli riglîts are Io lic granted sliould lie one of
rcasouîable liniiit, and tlie reveniue rcciei d lîy tlîe prov-
ince sluould lie carefully proportiomied to tlîe prospective
value of tlîe prix ilege. As a nîctlîud of dlisposiiig of tlîe
pris ilege to tlîc lest ad% antage tlîe goe cunmcuîIt inîiglit
puhliclv invite bids for tlie franichise.

A LngDîtaccTui.. %chîemne for tie tranminissionî of
Power Transmission electrie pîower Il% tlîe lKcev.tii Puower

ScIICID. Co., frouîî KlCcwtimi to WVinnuipeg,

wlîicli was tlue subject of commniit last year, is îîot demi
as miiglit be supposed, seeiuîg tli:t ioîliîîg lias rccutly
been Iliard about il. On tlîe couitrar% w e lcarîî tliat lîc
lPoier Comipany have eiiployed a coulipetent clectrical
engineer to go tlîorougll îîto tlîc possibilities of tlie
enterprise and to formiulatc plans suid prepitre specifica-
tiouîs tposi whicli tenders for thîe rccîuired plant uîîay lie
ba s ed. Not only lias tlîis becî donie, but %vc uuider-
stand tlîat tenders have actuallv been subnîlitted by the
Royal, Westinîghouse snd General Electrie Comîpanies,
;d their nîcrils are nuîv being coîsidered. Il t rii-

morcd thiat thlisshe potential proposed is betwvcen 2.,ooo
and .30,000 volts. Tlîe distanîce letweecn tlîe termnils
of tlie liniewxould be s zo nmiles. Thîis is onîe of tlie niiost
amibitions power transmîissionî sclîenics %vliicî lias vet
assuuîied tangible forni ; its furtiier developnîcent is
tlierefore a subject of w'ide iuîterest.

ATr tlie prescrit miomnit, tlîc ouily quai:-
Quiftmon.C fucation tliat a nin must have, iui order

10 apply for a %viring job, is the pusses.
sionî of a screw driver and lIamniiier, and the cheapiest
mnii gels il. WVlieilever a town is being liglitcd, a lîost
of perfectly irrespouisible mecn settle tliere auJ go about
calnvassing for inîstallationis, wlîiclî îlîcy put in wvilitI
wny refereuice to the geuicral wiringr plani of tic towvn,
:und iii nany cases, in tlie niost uuiworkiaulikc nîiancr.
The couisequcuice is, as lias beeuî alrcadv poiuited Ont iii
tiiese colunîns vithî reference to a particular case, thî:t
no colîecit selienule is possibleC, and tliat iii two adjacent
boauses lamps will lie subjected tii pressures Julleriuig it
;uiy moment, by s0 mucli as ilirce volts. Ili one~ large
liotel in a silall pno% iucial tovn, a test slieue cclIlat
lanîps in two adjacenit roois tîlat fornicd tlîe teriiniiii of
îivo branches, lîad si\ volts difl'erenice in tîteir pressures.
Thiis is,, il i-, lu bc lîoped, ani unique case, but il lut
trates tlue e% ils of :ullowing anvone bo do wviring. Ans
exanîlining board nuiglît bc fornîcd, including represýent.t-
tices froni tlîc Fire Untderw riters-, thc "Canadian Ue
trical %Associationi, tlîe lartigcr mnifacturiuig cosîîpauîies%,
-and frnimorne of tlle larger oper.iting companies, %'.1o
%vould examtline candidate% as to tlicir kiowledge of
uring rules and mcltlîods, tlicir kuîowledge of practical

clcctri.it%, anJ tlîeir acîluaintance Nitli cenîtraxl station
ecotonmies. Cctikte ould follow of twvo or tlîrec

ca ses hlewî:i. that tlle c\.tmiiine liaJ hecen found
competent by re.ading or experience to (:il ciltirely mari-
ag~e a central station plant, boui alternatiuig and Jircitt
current, stcai oir %%ater pouer, boîlu Ille plant and tlie
business ; (b) mîerci% look :ifter tic clectrical miachin-
ery, as dyrnmo tender and clectrician, to cffcî repairs
éinîd make estcns.uonN ; (t.) du tlîe îiring iii lises or
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streets. Il %would include C. It is not to hc cxpectcd
tinit this proposai would iimmiediately find acceptanlce.
Old tiller.S, Who Iln(8ow ih a01 '' ILladv, would treat ih
witlî contrnpt, but there are ilany comipalnies Whlo
would glndly avail thenmselvcs of flic assurance alTordcd
ly suchi a ccrtilicate of tile comipetencc of titeir enm-
ployccs, niîd Who wo.uld evei field out highier pay
inducenients 10 thecir staff, in order titat tlîey nîighit
c1ualify theraselves for if. At first, of course, it would
bc no proof of incornipctcnce if a man did nlot liold sud>
aî document, but il would always ho strong -argument in
lus f.LVOr if lie did. A board of examiners could ho
selectcd, fie personnel of whichi lîad sucli uniquestioncd
standing in flic clectrical proiession flint their cndorsa-
lion %vould carry weiglit and disarni criticisni. W~e
shall bc gl:îd to have expressions of opinion on this
matter froin central station mnen.

%Vc are convinccd that flic gencral level of clectrical
knowledge wvould bc raiscd by file inauguration of suc>
ai> innovation. Therc would, in course of finie bo ani
emulation ;îmong flic youtigcr and more ambitious
mcnibcrs of tlio profession, which wvould lead 10 more
careful and thorougli %tudy, and a rapid dissemination
of ltioivlcdgc flint could flot. ho other than bencficial
hoth to those %%ho operate pow or l>ouses and those wlio
draw dividends froin tliern. The opinion that noix
sccmis to obtain, tliat coilpetent knowledge of clectricity
ks to ho acquired by Ilinduction " so to speak-that a
man wvho works arouand dynamos and lamps for a
couple of ycars is a thoroughly well postcd Il cc-
tricin," would bcconie less strong ira proportion as
studv becanie more gcnier.d for of no scien>ce s tile

a>îgmore trutcta -îî tist moare aî mni âtudieb flic lebSs
lie knows."

Tiiii specificatiops for flice plunibing
'Wtnrspmcncations. %uork for flic new municipal buildings

in Toronto, have give> risc to vcry
unfaor.able critîi,.snî i litei liands of sonie prominent
nîniaiti.tur t er: of liv.ttmng .und a.îaa3.pparatus , and

we shouîld likc tu bscîg;cst th.it flic ni~rku anufa,-
turing i,>dustr% lia.% anr equal cause for comiplaint, and
on sîmilar grounds. The plumlbers' comiplaint is that,
flic specifications. instcad ol calling for apparatus of
44any"- mi.kc, but imposing -a certain particular make
-as a s 1tandard of excellence, sem 10 impose a s a condi-
tion flit rione but one particular ma. shahl ho supplicd,
îhtîs înîposing limitations that practicahly whthdraw tile
mlalter frai» open> «t pcîiîion. In ftic clectrical wvork
also- w~hiclt, by flic wvay, in the intcrcst;s of flic public,
%vc Aiould likc to kniow %vas being planncd by an cc-
trical spcci:ilist, certain particular conduits have bccn
nannied in flic spciftkations tci fli ecxclusion of other,
equally excellent. *thy should this ho so? Specitka.-
lions Nlhould, no doubt, bc No drawn up, as flhnt none but
Nilit.ible machinerv -and apparalus could ho tcndcred for
thercon, but it %eerns to ho hardly in the public intcrests
to exprc.%sh% fa% or onc clnss o'4 manufacture i flic cx-
pense of otlhers, wlien tlic bona fîdos% of aIl manufactur-
crs car. bc insured 1»- %pecifving nppropriatc tests. And
%nc atier matter WC %vould draw attention to-wliv

inchide clccîrical wiring wiih the plunibing and hcating
wvork? %V'haît obvious connoction is fiacrc bctwccn a
plunibcr and an incandescent wircmana? Would it not
have becn as wvcll to make a separate cantract for ibis
w%,ork ?

Statut of the EIec- Gooi) engineering is flice great wanî of
tr1cà] Enziiter Jo the day il> clectrical maîters, aînd if

Canada. works that are distinctly clectrical

ez>îcrprises arc carried on by mentbcrs of otl>er engin-
ecring spccialties, il ks nal because therc are no elec-
tincal enigineers in Canada. AicGili College turns out
clectrical specialists wvho arc souglit for la MUI the most
responsible positions in tlic United States; thec School
of l'ractical Science in Toronto gives a most admirable
teclinical training ; and th>erc are electrical courses in
Kingston R. M. C., tlie Toronto Tcchnical School, and
oather institutions ; and yet il is doubiful wbetlîer the
electrical profession bias even a staîns in Canada. The
engineering of electric lihbîg pl:ants, powe-r transmis-
sions, and railways, is placed in the bands of architects,
sanitary engineers, provincial land survcyors-anybody
but clectrical engineers, and the results are just what
miighî bc expected. Architects and civil engineers ne-
quire ail their tinte 10 kccp lhemsclves postèd in Iheir
oivn business ; and it is flot 10 bc expected that they
can keep themselves up 10t l imes in ele'trical
niatters wbere improvenient is soa napid along many
différing fines, and wherc the text book knovledge of
ten ycairs ago is left behind in tlie dark ages. Special
training is neccssary in order 10 qualify anyonc t0
fohlow along file match of electrical progress, wvithout
falling tar te the rear; and it is inevitable that special-
isîs iii other branches, even Ilighly educatcd civil
engineers, wvill niercly voice the ideas of sorti parlicuhar
electrical manuifacturing companay, la wvhich they have
teferred for tcchnical assistance.

PESONAL-
[ie iccoplo ce.% ut [ie Grcat Nusi.Wegz.aplh Co. pt--

>entcd NIr. WJ. D. Toie wiCi a niarblec dock on the occasion or
li, necorni niat-nage.

.lNI. Wni. Ia. Swvct lias~ r.%Igr.cît lais~ po.sition with l th anmilton,
Crim'.tiv & l;stc%vil Elcîric lRailway t anccept flic position ef
cliiefengiaicen of the 1 lamrilon Radial Electric Riwy

Mr. Robi. A. Ros:, who was for some years ciofeicîrical
cnigineer wîîlt the Royal Etecmnc t.o., and pros aously occupied a
.sîniiiai position na,îI ihie .. tnaids;t Gencial Elc&tra.i- Coi. bas coin-
mwîcted bsns îMliiîteal -.%.a tonsultirig mechanii.aland clec-
tric.il enginccr.

Mn. G. F. Cumimings. an eminent llctririan. %vas recently in
Toronto ini the intecss cf the Conduit Elecîrical Company, of
Detrnoit, who are cons.Idening flic question of opening a bn.radi
in ibais civ. MNr. Cunimings is well known in Toronto, bcing ai
one rame in chargc of thc engineering dclpartmcnt of tbe Edison
Electric LigbtWonks.

Mr. D. H. Kcelcye, Stiperiniendeni of Govrumcnt Tei-r .ph-,
lias, returned frnm an inspection tiip in tbo cast. after an absence
of îwonmonilîs Taikiîîg ue guveramont cablo icatmor Scwfield,
bce repaiiei lhe cables besween the.%l.gd.tlcn Isandi, and Catpe
Northt. and bctweecn St. Pl'% land and Caper North, al!sa the
llav cf Fundy cabMe tn Whitehead hstnd.

W c anoa ibat the %sttement 've littblished in our lai issue that
Mr. C. F. lebr ad acccpicd a position wtith the WVestern
Elecînie Co., of Chicago, i,. incorrect. Mn. Medbury isat prescrnt
acting as ccnslting engineer ta MN. lIforce Becnier, promoter
of the Qîicbcc Elcînic Ratilw.itv Co., and Io luhe pro-
moierso c lectrical qcnterprises in othcri parts aiCanada. The
w%-ush of bi-. numnous friends is dit hc may flnd suflicient cm-
ployaient for bi% talents I t warrant him in again takzing up hi*
rcsIdcncc in Canada.

hiy a sIPecial car of tieU Winnipeg ectric st1reet railwa-.y, twenty-
four lndian claildren from thc Brandon lndutrial lntitute w-etc
recendly ccnveyca bo the power bouse, %vherc Nir. Glenwright.
superinitendent of tue railw:îy, explaincd 10 thcm the operation of
thie matchinery. Ille cbfldren arc %aid in bave evinced grea:
interc-sb in thecir vi-ii.
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BY THE WAY.

As an illustration of te power-consuming qualities
of a modern pulp iii, it may bce mcntionied that lte
tniiil at Grande Mere, Quebec, requires for its operation
6,ooo horse power, or a.n ainounit equal to ditt a
present consumed by aIl the industries of Hamilton.
WVhat a big coal pile would be required 10 keep the
machinery of this miii in operalion, if il wvere not localed
in a country of magnificent wvater powers.

X X Xx
i NOTICEI> in passing the Toronto Indusîrial Exhtibition

G rouinds te otiter day, that tite rails uised for the oper-
ation of the pioneer eîectric railway on the Van Depoee
systent, by means of whiciî ten years ago visitors wvere

carried from Strachian Avenue to the Faim grounds, are
stili in positiont. Are tey being kept on exhibition as
one of tîte curiosities of the Fair? If nol, the wvonder is
tîtat tite management hans not belore this convemted themi
int cash aI the price of old iron.

xx Xx
1 AM tld that the B3ritish Columbia mining boom itas

already proved to be a good lting for the Canadian
teîegraph companies, wvhose western business itas ex-

panded considerably since the gold fever set in. It is
10 be regmetted that owing 10 lte Iack of railway com-
munication, our eastern manufacturers and supply
houses, do not secure for their goods the British Colum-
bia market, wvlich of right should ho titeirs, and which
if open 10 theni would greatiy stimulate business in

eastern Canada.
X x Xx

PrLtLA, the headquartcrs of the Canadian petroleum
industry, is now ligltted by electricity. Naturaîly
enough the sharcholders in the oul companies opposcd
the introduction of the modemn illuminant, no doubt on
lte ground that 10 do othcrwise wvouId be îacidly 10
admit tbat coal oul Iighting is an out-of-date method.
The batlle between these interested champions of old-
limne methods and the progressive element of the coin-

munity wvas avaged for ntany months, belore victory for
progress wvas, achieved. Foliowing close on the

adoption of modern ligliting the town bas sel about the

construction of an extesiie and costl) water works
system, and seems 10 be determnined 10 be in cvery
respect a thoroughly up-to-date community.

x X XX
Ax acquainlance of mine, a competent electricia-n,wtho

bas been endenvoming 10 secure a situation as superin-
tendent of a lighting station, wvrites mie in the followving
vigorous fashion : ««I am enlircly disgusled wvith the

electrical business. Central station owners want a first-
class man 10 wvork for nothing. They expect aIl the

best requirements for about 35 to 4o dollars per month.
In fact îhey wvant a '« firemnan and elecîriin." Any-
thing that can use the coal shovel Es good enouigh to run
a central station, and as 10 wiring, so long as a man

can get tap a pole that is aIl that is required. The
abiiitv 10 sltovcl coal, climb a pole, put a pair ofecarbons
in an arc lamp and sling oil around te power bouse are
the essential requisites." I fcar thnt there is more truth
Ihan poetry in the above conipl:îint. Men buy expent-
sr: ie machinery and put it in charge of ignorant,
carecss attendants, hecause tîteir services cani be had
for less moncy than wvould be requircd to pay competcnt
mcn. The apparent saving in salary, is tîtc point on
wvhich tlieir attention is rixed ; wvith such men frequcnt

break-clowns, unnecessary wvear and tear of machinery,
inefficicncy of production, avaste of supplies, and the

tundred and one leaks, pass unnoticed. A littie careful
nquiry i thcese directions would shiow that the losses
arising throughout the ycar froin these causes wouid
;uflice to pay niany tintes over the additional sum
îecessary to securc the services of a thorotughly corn-
petent superintcndent. My friend's Icîter reveais i
belice'e one of the principal reasons why many elcctric
ighiting plants do flot pay, and the sooner the owners
of suich plants corne to rccognize that profits are con-
tingent upon good management, the sooner wvill the
clectric lighting business take a step tipward, and rank
tvith other enterprises trom whichi satisfactory profits
are derived.

X X xX
1 ANi reminded by a conversation 1 had wvith a citizen

of Dundas the other day, that it is an unwise policy on
the part of holders of public franchises flot t0 cultivate in
cvery possible wvay the good wli of the citizens ot the
municpalitics upon vhich they must I.irgely dcpend for
support. This nman, wvho clairned to voice the senti-
ments of the conimunity, complained very strongly of
the attitude of the management of the Hamilton and
Dundas Railway Company towards the town of Dundas.
Ile ciaimed that the Company had no intention of trans-
forming the road into an electric road, but were trying
to put the town in the position of being compelled 10
contribute by wvay of bonus to the funds of the Company
a sum of about $2500 per ycar for aIl time. lie coin-
plained of the action of the Company in making a
charge of ici cents for small parcels wvhich passengers
couid carry on their knees, and for which fornmerly no
charge was made, and said that the lack of considera-
lion in such particulars had given risc 10 a feeling of
an!agns o ipart of the citizcns towvards lte rail-

way Compan>, ab a result tif which an effort would
probably be made 10 induce the Hamilton Street Rail-
way Company to extend theirlfines to Dundas by way
of the main street of the lown, over wvhich and one or
two other sîreets the Hamilton and Dundas Company
does not control the righit of wvay. There is no doubt
that if a trolley line wvere in operation between Hamilton
and Dundas, it would at once capture the traffic and
render the prescrnt steam rond a valueless picce of pro-
perty. As 10 whether the complaints preferred against
the prescrnt Company are wvcll founded, I have no mens
of knowing,but it is at least unfortunate for the Comnpany
that citizens of the towvn should feel themsclves called
upon 10 give public expression 10 opinions wvhich must
tend to deprive it of the good îrisltes and cordial support
of the community. In this connection 1 rnay mention
that the Company are nt prescrnt putling down ncw rails,
and it is said lo be their intention 10 put on somne newcars

A1 new design in bte.tm cngincs ha'. beo patcntcd in Canada,
United Sittcs-and Europe, by Cievclatnd.and Plctcr-.on, of Br.tndon.
Man. One cngine on this pattern lha% been bulit at Ritchi&s.-
machine work,, liamiiton.

The Town of Chatham, Ont., is con.%idering the queeNtion of;n-
%taaing an clectric light plant, in bc controitcd by the town, and
ha,, ,,ccureci the following ,,t.tiistic%, relative to tige co'.t of opera-
ting ,.mitir platnts in othcr town'.. Ch-tham, 651.ampa, ail night,
333 cent% caci per lamp; Brantford, &S lights.. ail niglit, 23

cent%,: Cobourg, 2. lights ii midnigiit, 21 cents; port Hope,
-3 latmpa ii madniglît, îj cents; Pcterboro, 25 cent. per liglit ait
nig'ht; IngerNoil, 36 liglits tilt midnight, zo cents ; WVoodtock,
70 ligins til cnidngla, tg cent.%; lecticvillc. 6s flglus. ail n11gi11( 24
cent-; Gaît, 50 t:împs, 22 cents tilti midnighit, Hamilton, 369
light,,, ai night. =3 cents,; Guelph, 90go îs ail night, 34,t4
cents; Owen Souînd, 3o lamps, ail night, 3o cnts; London, 300
lampq, ail night, 25 cent.
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COSTS OF MANUFACTURE.

hoi.îîvla-. .ii shlat tlîe iniîîuian t ravaileti anti groatîcti
:inti~ ~ ~ ~ ~ ~~T tîaigi rot iti%* uii.niglit bc satid of t le %tapv'rfltiots.

etiergy exix-îdeti ai fintliig the cot.% of iaii. ctie. Reanis oif
riîper andt mîyri;îts tif figure.% are coticcieti, eliateti, andi the
re'ulit i'. casse liii le uît s ireliatile ob,,rvalioiî oif the acîtiat ctîsi.

lTite nr.tet utal ttiltîwlethge of the~ atilounit %pent iriiniuact ire
i.. gajîtet fi-ont tige' tbalance stîct, tint lin%' calnnot tic ealtt alet

alîtîite t ruliî on accousit of ste tse tif uînreliatîte daia ii ttie
%ahi ilion of the iiiveitry oif gootis ira stock, anti ira a -'tate oif
patrt izil colupliti. Tie îilcertaînity oif tige iliventory satuat ioîn
wiiiietrhet'' figusre as a sîîiatl pîcrcetitage of crior on the
bîalanîce stîct, jîrovidect the finitieti %tock fi-ui year to yeatr is
ktpt :ilt an uniformi aintint andi vatusctl i %a arbitra-y figure.
artiviuhiig Itle saille figure i% usei foir teact iîîveitory, andtliiat tie
qîaîîitiv tifttie 1îartiatty rfiiî,jiet 1iroiuict is kept bnmatt. tf sucli

prfov~'ti'. are? lractieahte, Ille re,,uit oaliiet iii aiîy case us n %ery
uii'.ai~fittr> ieil Nsip1ly '.tow-,sise total p)rofit or bs', ie.-tî

ccl.t on thie wticîe nîa itsîf.,ct tire. Vert fcew colîî1î.nies, Iover,
Inuiit tîi'. t o stî tlle uiiiforii îrliec tof iîî:uîîufaicî îre-tiu, iseuicr
hi.îtaîuve Nsîct, atlttîlgti îîcrlîalis stîcîwiig a profit, tites flot %st
wtIsetlîer Itle pi-ofil caver the' co't tif oie article is ticing aborbeti

1)î tt%(le lui'.' on aîoîtîer. To cavercoîlie ltii% a Cosi Departnient i%.
ilîî.tutet l'îid a iîîîliplgiicity tif stîti order.% it issucti. Tite %thotp
tardeîr, -ire upiîpo.,ed tIo fuirîîii ttîe corret c bsmratioîîs. :iiî ttîe

COsI Deplartiîeîît to colct antd cothate liteau. Ttîe tiep.rtineîît
wiltitit doutt wcark.% tîzrti andî cosicicntioustIy anti robably cou.

sid'rb ttat il etbtaitîs the actual figuires oif cost. To c ttîc
i;91îtcy oif liai, tîîî19ti% onty to futlowv the slop tii-ters clo.sety on
ticir teueag'1 %e sshîat a lnwbt ikec amiount of eri-tr tliey

areau'uiîîuatig. To exptaisî tîy ail cxamts)e :-Sui)posilîg itla
a 50 k*ilowa.tt ttvnianio. direct eurreils. is te lie built Stîo1 Ortici
";o. siti i%, i*uti on the faciorv foi- the mnacthine aîîtiatt uaterizît
-ardt labour e>.seuitie ou it i% Ito tc cliairgti to carder No. îoo. andu
att rcturîs ta ie creduteti tf cture.

l'lit! dynatin o sis e'.senti.itty oif a l>tdi.îlte, two Iiitlos.
tîiocts,. arîllature wilt :tî;i, conhînutatoar :îiud bruti-catrriatge,
piote.ictec. tat ietti.coit'.. Tite tîcdtiptte %aid iiow.btocks are
received in he arouglis frolu hie fouîîîtis, andtiare ctîarget cor-
recity :igainst tie -%hop order. frouti ttîc fountiry bill price; the
Ltlxtir îasîitliig itîu'n to hte nicctîaîîics, titiiseve- gcscagainst
f.ctors <p ec; tlie Izîbur pitauîiig. boring. tirilting. i-4 etîsigeti

t.orrectg> tlsiî boit.- teing t'etu.sr3 .îrc riereti front tige store.

1t1XI tiff'crent bott.. 'irc tutter. sstîict aîc thîcupona %ubtituteti,
anthe ditiictrsie.. one'. arc forgotten la tonimcun crir anîtîng the
lies: of ftirenî .tntt romain iiti the otitinients. .in the nicclianies
tiencti. Stîop Ortier Ne. loti i.. icrebv o,-rcl8argcs. tLaser on

po'.sabl% ttle dîs.ardc'd boit'. apply on anottîi- job aid %hop cuider,
andi are flot chtrXxti. Tticn ag:lin :.% Ii.. of 11.abbstt's mectal i%
rooro on the 'hop oister. sie %uprrintentiing engint-cr dccittc.

ordered fur the bcarings; auîly part is tiset, the rest rernîsins iii
ste mîeluing-pot, andi is se.d on aîiother orîler.

Taise the armnatuîre ai ils accescories.z- The Iaborcr's
work for tianduinig is cti:rgedti tige general diumping ortier,
viz : t'actory ExpeLsîse, or wvorsc '.till, tige taborers ninke out lime
tickets on wlîics tiey gucss the Ipjiortionnieîit of the ligne
tliey have ojeî n différent sthop arder%, to ttîeni nianing.
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1-s nunimbtr,. Tte armature winder conmence-% work seitti
a futt or po'.sibty a1 supe-fluous cqîîipnicnt of niatcriaI, whictî
is ctîargeti up cor-cett; Isis forenian us perlinfs obtiged to
take tîinî ofi' ttîi, job tenîporarile (a frequient necessIty in shop!t) te
rusl througti anoîher armnature. the aian i'u on piecc-wvork andi
nectis mialcriat in a thum-e, us#-s somc oif that %upptied on tise fi-st

cirder and faits Io report the malter.
Tite first oarder tticreby becorucit

.M~, 't~ t.. - - ctarged ai coniptction with a %upcr.

Slir., fluite oif mialcriai andi the second
-- i-<~oneC tant charged sufficicntly. To

Ioenumilerate moi-c cri-ors of obsert.
Il tho woutld make tis artictc toti long

t1i an tedicaus ; pi-actical men wi;lt
reai tozcns addozens ofin-

taces t0 illustratc the point. TIl
argument does net tiolt good that
ttîcse anti simitar fauts showv up bati
foremien. To fotlowv up att Itle detaits

E E = of att ttge shop aid-tr in worc,
= = - ctosciy anti accuratciy, wtiuud re-

qui-c a force oif cici-ki in tie fac.

tory, andi il catnnot be expecteti thiat
foremcn and wtirkmen atone, %.vtse
aire flot trained te clericat wouit, can
fotttiw or graspi tlîe importance of
ttîc malter.

The suggeNtion occu-s, svhy flot
tatcc anc indisiduat piec af wotrk
of catch icinti anti have a cierk
familiar wsittî %hop svork fntttiw il

-. - - -through front Ntart to finish? Ver>'
- - gooti-; but th'&. is oanty one obse.r.

vaticîn anti is liable t0 v'ariatioin, andi

wvhat ius wanted us ani averiae taicen
ove: a1 large nunîber of liices. oif onc p7articutar kinti or %ize.
Tti bring: the master back to ttle catd -,hop ti-rs whieî tiave

been shown to bc unceilain anti mnrctiabie, anti whietî aise demnnt
alarge amount of ciericat tabor continuat>'.

4% nithoti of approximations us in fosrc in one of the large
Americn %hop-, which ba% att Itle tmîpainnnc of beiang a gooti

one boîh mathematicatll' andi piuacicatly, as wvitt now bc %hown.
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Il Ilay bc ntentiosied i once tait lise warkinig out of such a1
schitiate s'subi be ieft ctlirely ils lise ban'uds or the Works làlutager,
and nitot bè [eht ils lise btauds or clerks, as îiîey generaiiy
lacIt t judgnienl :tecesary ilt thi- regard, or even tu aceotmîl-
antqs lîowever caplable they Inay be t. acotta T he 'IL latter
front lise nt iure of ilîcir trainîing arc wvedded tu exact bainîte.s,
and wotild.%itidtler.att aapproxiîuiniîs.

l'o stant vith, and te stick il. tise exaîniple sitown abuve :lise
rfieîory is cngaged il building direct current dynamotsand nintors,
anîd lise cost of tnfcuiî i% required. Li.ts of lie con-
i.iliunt parts of lie differcut !aixe. or smachine, cl..s;iicd u nder

',viiat mure variable qîîaliilv, andi requiresI lise average or :everal
very close ob)Servztiolt% on Ilte exîrei, atnd lwo or liree iter.
ittediatL %izes beforti plolttg tite curv.e. NVorks Matnagers wiillai
onice %Ve tIlle %î retîgîl of tik etiliî, reetigit iîtlg :15 1110d,
tuait titi-; cias of labor kito lit ie Il 11111, rose'.- wltit'h play
stîci %atd iver wvil tLe cosi of production.

Fiîtaliy ite getterai expec tifo tue ractory i% to li accoutîed
for. lit the Facîory Geileral Expen.e accouaI care iiitîIt lie laken
tu H\CLUlu, ail1 expemtses of ilte selliug officesaiein, %titi
freigliî on1 Oiiitîih praduct, ils sîtont :111 cxlieutse' Oni'ide Ile
facfory gale'.. Cleatrly tt:derslanding tis, lite uteltiod o: tr
itiutig lu mtaterial andi labor a%. above, site trutc proportiont of

factor>' gencrai expeatse iii ver>' simple. Il ismttesod of
course, iti nitier lise lteaintg of ilt:Ueîia isî ; ieltdd freigt
carltage, duly atnd otîter duc,& indter labor i-i inteluded ail Oiela-
(ives, anid teir lîclîteri.' pay, laborer> liitadisît iti- r:w mnaleriai
or product iii an>' fort; ils bnief, flic :t' ofrail] per.son'. ba;ndling
the materiai inside the faictory, gales, otherwi'. iansoekeea
Factctry Generai Expe-n-;e itteindes inanagers, foremien, clerleal

liteli, %alorekeepeLrs, xt.sof ligît, liet an îd poer reni,
insnrattce atîd alther charges imcitental tîlith ttîiiitg lite factory.
Il i; re:mdiiy secît by tii lthai lte facîory gemierai expctt.e blli is%
l'r.licaJJy a fixedl qunthliy. tîhiereas.ý Ille Labor bi1Hil . a quatily
varylng with Ilte buîîy antti slack seasýonis. Ei'xlt!ie ItearN tu L.aor
a defiitie relation, attd on lite coitlrar 'v lis ito relagion tu1 Maîcriai.
To expliI this miore rîîu>- :-Facor- Getterai Expetîse is lite saiakry
of the l)eroitcl anid the incidentA unîiîtg t!xlpeitses as %itivn
atove, and cao b lioweredt lu a very sligit exîcitl, if tu aLny,
dîtriîtg slack %e.aotts, %witile oit lite otiter imatc, (lie nsitber of iro.
duttcive elmpînyces% ht: t b ;litreaseti Or deecased a1ccortiltg ta

the work on itand. 'Tius ilt a itît'y s-asci lthe faclary geiteral
expese nia' bear lite relationt of Oive dollars% exipeie to Oive
dollars of toper.ilivcs' wages, ils at sack cite lite fOve dollar.%xeis
reittains fixeU, wliercas lite ol>kralives* ivag*s billis t.Oily alte
dollar.

Ail ltat is tict!eccs'ry noiW is t gel a exact staltettln trouts Ile
Accoustntg Deparnient oflie ciargc- to Factory Gcîîerai Expeit!

lthe hezidittgs cf titeir cssNliiial paris' ittuslt Orst bc îîrclre~rd (e
Plage 1 and 1lale il>. lthe %ciglitsls t ie rougi on1 Plate I issi
bc lakeitl frani te best tveratge itaî ca= li obîauîted front Pllate
Il. Il -houId bic lite duty of <lie receiviutg cleri, Io keep Ilaie Il
(winich i a1 flrst.ciass bird-e-ye vicwv for lthe mtanager, over lite
fotndry weigls) postcd tir ta date.

Tite draintgs and enginens' data ivili give lte teorelicai
quanlilics of otlcr niatcrial, attd a few careful Observations of te
amounis acîttaily uscd niust bc malle under lite persotnal ,uper-
vision of lte Works Manager. Silice wiil tiot permtit a mutre
claboraîc illu!sîralion of tliteso detaii'-,.

The labor 15 lite next llîîog to consider ; iterc us% tlte labor wivitîî
is %îrictly productive, aîîd iltcre is litait îhicii is %o ofien duie>d
int a gencral expensec accounil. 1it lite ri%, if th whtole %bl) i
on ice wcrk-i, finding lte cosl is more or lesi. of a sinîple nillr;
ifoliterwisc, ricliabic figures mutus bc abtained front an average over
many observations. Taking lite Latier case, il is :îdvisable in
commtence ili, îo gel one gond observation on severail diitcrent

.%izcs of the stc type, and plot thoent on cros-sccin ipe~r as
sltown in Plage 111. Tii givcs a good bas on wlticl ta approxi.
inate the iiîîtc laken on internicdiatc %izes, .iz ; by s'tmpily folltsw-
ing te horizontal Uines In te clirve A.13., and rending on itle
perpendicular linoes lite ntîmbcr of itours as tshowçn. Expecrirstcc
lias proven its.-i an approximation suiî as titis is not niîely guras.
wcork, but differs very %ligltly (a fraction ai a 1percentatge> front
the tfterv.rd% accrt.aincd acîual facts. Tietcrualy lte ctrvcd
Uine A.B. ahtould tc the dolird %lr.tigst line A.B., but itere arc
practicZtl consideratiions, iiîici prctent il. Titi% curve is cul>- a
prtlimnina-ry one, and fresIà observatiosn mtts be rnade front lisnc
10 limie go check il, and tu dcmontraîc lte fact cf ils deviation
from thc dotied Une A.13., beîng <lue Io gond practical re.tsons.

N'x ore ite lith)or îvhlh i se aficonfouinJed iitittexpenec.

For insItnce, handiing, pa'inting, extra ciîiipi.îg. oit catitngi.,
hclpcrs le operaitives. etc. Thc %sii-i te tie ne legitintale
Measen for nol lsn itis in iilit lite productive labor; il s a

i-tbor cost on lthe machine, and Caon be accour.;cd for dtrclly.
Titis labor crin bc appraxinted mn lte saine manncr as the îturely
productive laitor as %hocw-t bv Plate 111. Il i4, htowever.a oe

-LO * .*

over a doefinite period, Ilte longer lthe liciter. and otate a diagratoi
a-. ut Plate IV.

Pllaic IV îlot only dcntonçiratcs lite faci wittot figsnig glial
lite Facîory Genieral Expe sple'. uit ilieacluai ctts oflprodîiclio:
conidcrably Iiglier in %iack Itan in huy* scsosltl il gives% ttc
manager a siniple idU reaidy-reckoner ils rOgtaring agatint a cloNc
cal) from coîipettng rrn-%i( antic ie i nervc-.a<k;ng unccrtain>
of.adding.arbîtr.ir-' ltercent.tges% for lite safol>% ntargins.

Tho abovc, alîltougli 1had'.> crantped frotît il% tcesan', clin
C:iscnc%>, sitotild lic a fairi> Itîcitideno.rte of a %iittplc' utld
clicap method of IlcosI îtikinIZ, which clintinairsa aios entirl)
Ilte perscînaît equiaon, viz: ;tis arilr.%rý peccnltgc ntargint'. andi

iNut-elliber. 1.k»
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mmmmysteieîmm:ic gmcs%.ivtiik .towic %0%c very itueîls iîm vogue iii

mmm;my orthmie mmmmm%t %mi.lile tmmimi~
'rite figure% liertmi -hotvikm are %riciiy >slima andi %ciemlitlc,

ans] il cassmml lit' -. i mienied 11m smili apîummalii' re in anm

THE STHAM ENGINE.

IItif ut % %it hlave' madle for uirema toy vrigimme (and 1
-lt im ti-iitd go I)elici m mimai Ille mmuiimier %vll lie tomimit ît imcom'.der.
ablie), sumd 1mai w chied il mioiîmg il.% whiirlimg rei'ouioms4 or :oiie

2,ow o r I.owo per mminutme. miglit maurally bc lest te the conimcisum
limaI ilmre wa% titi liiit li [lime velociiy îiitli wiesi steain cail
ira i i. , tii lt- lit-e wmu'lmit b mili il ean ciller and p ot o f ut ie

cyliiiider. anîd if% imîotion bce vlàmaimgeti or reesu. Smîci nm nionm
ivui lit' imîm. errommeuis ii time extreie, as~ Ille bpeeti ai
wmic elm at ftaaimi ir-lit) is. ia t1 or fromni flic climmder of a bîcami

etigmmîe 1s ai Impoîsrta'ntm fator ini (let icmimig fil( beslJ %ize ot f lic
bleRlil1 posrmg. 00. ec Il lia% beem tkunmdt by experimmîcni

i liai %q, I.1îmg is %i tilmî il ipe :1 i :)~s fOs reiîmareti1 I ravcl :11 a
iiglier rate of speedtitn mua fi. pzrm secondt, or 6,ooo fk. lier
minuft, lime Io%% fruîi friction, etc., im lime llgipes andt pasg s u
mit IL ,eritltl t'lie, aui mie lirestre aI iviliell il Cari lie obtminet 011

mime limsluim s, mioi snîmcli mvdumeti frront time boiler liressutire. lleyondt
tîii spcced, lmmîwcever, ci,% tus if lîresMître maike-4 place, anîd
imemce I lie imlportanclie or im;vimîg ilme %t!.tmî port% se large limati lme
%eliciiv referreti mu mmmv miolb lemxceded.

T'1ioe emîgimecrs, %mmo hmave liait imîumci experemîce mmm the os er-
lmaubig 01 strait liismmes, are umîare ilimat mm a large mîmimber of olti

emîgimmvs Iime pori.s ami liasa ii Ilme CIldmare veiy inmcli ton
,nmaii Iii t mae whimi muecemmiv camie initier lime notice of thle

mvinier, mime arca of Ilme seica port %va% îlot ilmone ilai omîe-1iimiietm
t sime c *vîlmder :rea, amîd time lo.%s fronti mvmn-dramviiîg, pour

l'miimm.me.., uR.ml cumise3mence er % con crbe a tîmgi ie
1)islmîmi :pm.cd wa: mfmot .1 ig omie.
Wimem is( mimeîamîl anrs. d liassages of ai emîgimle are ton
enîiiîled. liment i%., inm auddition Io lime lu.% froni vire.draiiîg, etc.,

a tmrmler lii'.' of guwcr fmîmm (lime iumere:mset resýisauLiCe gu Ilme exil of
mime steamîl frmin time evîlmier, caumsimg \vitat i kmîowi as " baek-
puîrer.

Icliii odsimmig cmlgmmls.emln llmuugm iîre mîav be a plemîiucl
smmpli of emîlt waler %titi gmmod -vacumîmî in lime cvinmder. ,mm

mli. ~li'mm.lp:ssaesare imînlumomîs,. :moid commîracti, aum excedimg-
iv ulxitr eIi.,cît Ilme saCeuimit mmli lie ulîlaimîc imî Ilme c'miiier.

l'cri:tmp, . gooit ami1 iiimm'.îralil t ilis as cumi lie obtammîcdit>
simoîvî imi the milagrainîs (Fig%. a au i Sa<em fromnt a coimulemsiiîg

%Ç f.
i t

<'zig m.i -mm mel% mth. ,>..Tm eM. vznç 'iN sniîsliett m' a ritl-

ut)J valsie. b% iti1,mm t i mmimi Ilme biai eumi lc cul ifi' .41 atu
dletrvti puilimm t Ilme ,4mok'. lii îFig. ma. il %%;Il lx ie mîbermeci, time
'.Ri% asuîlteti dmriîigablsmof mmme i st e piin irî,kC.

and iimm nleu esei es'pe.miîim smcl mifl'eumlî ilmromgli lime comn-
iraied esmislp' hge. iai lime baeck-pressmmne exceci. ilmai &if
lime tinitillicie mîumnng time-em if t lie rluira stroke. amîti. ai
ilie irtniumi.iimon ut hic sînk mlieu -ie tuml eIl'î t lime vacuumni Î%

ismstll% olamnet il% mime evimdcr, iliere k% an.tlsioi bettrlc sm
ut s.muimmig tikec t, Ii'.. mlimal is ii -aV, leuc UsIlme Cuinion cx-

Ir'smmlme -~ v.imuili is ile t) 1.ii
l:. ima taknmro Ille %.limessme engsne aniti ininictimailh aller

Fig. i. whe ivmu i% iiig a inumchli glimer itd ami lime sîcafli dm11 off
abou ti~mlt lime %îroke. Tiite qumamiit smeianîti b lx cumîdenseti is
imrrr t: rituels le%> limaI a -vattuumim f ut l1-j ib'. 1% miowi slmown in
lime &timidr.ati ahimgm Ilme efiem' oi' Ilme rcsîimicdcc cximm'. i%

tiii wceni aIlime commmenementmcl ot titi exlmaust, a1 vem-y rmitul
grealer effectis o baimem from lime vacuummm tliromigiit tIme %-troke
(hman imitier time conîdiionîs biowiî im Fig. 1. Ilelicc mme %.ce, limai
beside. flime los ut pressure il% adimsiomi wisetm lIme ports amnd llass.
:mges Ire moo %lisait, ai evemi greater los s exmeriemîceti front tIme
back 1îresumre, resmiltimmg front tue re.sistamîeu limte egress oft île

Stratil.
>lmyrules hmave hecmi givemi for detemiimi g flimc bize of sîcami

ports, ec., buit fmotte Carm bc comisideremi as oliber iliami emmpirical
wviicit (focs mit lake imîmo accouit tue tact above mîîemtiomîed, mhz.,
limai lime veiocimy ot Ilme steal in toilowiiîg a pisomi siîomld îlot imi
fle liassage.- cxecd ti po Ri. lier seconmd, or 6,ooo Pi. per minulte.
llcarimg timis iii miiîm, we shall sec limat tue area of (limeami poil.%
sîmoîti hmave tue -,mime ratilo Io time area oft lie cylimîder Ilmat time
istIon specd imn teet pier mimimme lha% le mcacm 6,ooo, front wmiic, %ve

casiiy dedice a nuie, limms

Arca- or pon r, amfC.imlrlimnmme in (te s Immisinume

A ruile in very gemmerai U:e :mmlotng'. cmigimeerb amnd to bc foumiti
ml lumOsI engmineerimng pockel-books, is t0 mîake flimc area ot sleam
piort eqial. lu iglî lim te arca oft lie cylimîders. Let u% sc liov

tmi-m cturespIois wvii tlle ride me hmave just foîîi. Take for ex-
ample, %av', an umîgine imavimîg 5 feed bîroke rumiiimg So I'ev0lulîtis'
lier miniute : 1mal is to baym msiiii a pistoni s)ecd of Son tet lier
mmimute. lly our ruile me hmave,

Area of port = AmAc Clmdexsa _Ac0,C0lumc

su timat %%e sec for Son fi. imoi %peei, Ile commnm nule tor smak.
iig ciute mi port-, cqualin 10 /6il lime cylinder areà woiiid give
tao simmali a Ill'~m e i port requirimlg Io b et b le.%s titan i/m2111
the celimîder area, in order liaI 10 lose pressure and power tronti
tîme emlmermmg steani lmavmmmg (ou igit a %eoeaîy. Iftîle pso p
sîmre onmii 4oos fi. Ilme port miglil bc: mîade oiy mlsit area ot
cyimîmer, liecaUse

Arrà oCytieremoo i. pet minute Arcà of Cyiimder
6,000 is

a. .c su o if lime Ili:tom spet wversesu % tilt tuirtimer redmîcemi ; lime coin-
mon rule %voitif give a liger 5lCRfm piort titan is neccssairy. Imi
order lu :ioid the grent lsi expeieces! b>' resîriciomi of lime
exist, as Nsi i im mime aliove diagnnms, it 1'. cumstimary I0 iiake

Imle exm:tumst ports about fliaitras large :mgain as Ilme sleami porîs, su
tiat lime egress mima> bc as tree as possible, and time ba.ck-presNtire
ami the p'mon redîmeemi lu a mmmmmmmmîunm.

Timere bemmmg ulmen se tramcii advamîlage mn imaiing large pa-ssages
mû amdîfi t n mir cyinmdcr.4, thc consideratiotî ialUralis' arises as 10
wiiat conldition.% dm>lmrninc Ilme humuls imi flimc opposite direciomn, or

cams ie re:mliy miake tue sîcani 1)iassages amîd steani pOnis tee
lange ? It is weii kîowmmt linat mou iueli 1 clearnice - space alt lie
euit-'. of time celimîder mîmeamîs lobs ut steanm Rt caci stroke ot Ile

pi1siami, and iii lieh îe way ami excessive ca'paeity of sîcani port
or pssa.ge woumid mmean vasle, lliroumgh more sîcani im:uing to bc
iliromen away imi exmausimmg ilmami is realy îcssr. A Lumnuier

coiidenattiomi rse.icmimg flimc disa.dmantage ot imavimig ton great
sîldîl ot area ut lports i% toêti imi tue cuuiing influmence oft lie
t-xm.atîi sinî, lirme i enmperautire ut wmic, ai or b-lot flime atnlos-

pimeric presmure, i% very iimcli lomeer titan in t ofIhe tresh sie.Rmn
aIl ils enirance tu lime cylinder. Tite pass%ýage ufth liecxhamsî !te-t.n
ilirough lime ports as tlme iigim.piressure sîcami lias tu pas'. tinoumgh,

aîrîs a cotmîideraibie amoiî of lical tronm cen part oft he
mnta mmii seiicli si contes mn contact, andtiis heat lias t0 bc
smpmlmed aigain by time enteng %lîcani ai caeiî sinoke. TIe quies.

hion, tliencone. oftiaiming tue stmŽam port% oftn engine a propen
size, ricilimer lau samali. su as lu cause Ioss by vi re'drawing, back.
pýressuire. e., lieor ton large, b0 as îo gie c ise 10 oss froin cool.

imig, etc., il meUl bc :een is une ivimicli bas a nialei influence on
ecoiommimeai wonkmuîg. Tite rimie liere gmmen is.'a practir-a une ot
lomng peromai experiemice aniti umne wmici the seiter can
recoimniend.

Time steauîl imrts io Coriihas cagines are, in usuai practice,
ilmiii, andi cxi.ammsî ports %il oft lie pismIon area. The piston
sped-u. of coumrse, igovern lime applicailion oft ilose ruils in neariy
evenc ilimîe

MCl~TRAl. Q E. m:iiOct., 1896.

ie Spokane andi Iritilm Coummabia Telephone andi Telegnaipli'
Ce. p)roposec conî'ucmiig ani intcrnahomal tciepimune line betwecn
WaNiiugtmil anti Britsm Colunmbia. Arrangemntos have been

imade for connedu mon ai Spokane iih the Inhand Telepione Coin.
pamiy. anti un Ilme Britisti Couumbia bide %viîim time Vcrnon and '%ch-
soul Teheplione C<m -ay s.sîni.

Noveniber, t&»
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CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS.

Nont.-Smcetaries of Astociations art relueted go for'tard ti tter for pui.
cation in liit Dl)eîsttnt flot taler titan gte i3til of ctci, ntoutit

TOIZONTO NO. 1.

TOotowo No. i lield tlîeir regular fortîîiglitly meîetinîg
in Engincer's Hall, 6i Victoria street, on Wedilesday
evening, 2 1 St Ultimlo, at W~hiClî one candidate was illiti-
atcd. After the regular routine of businîess, Bro. Cross
gave agi interesting Il chalk talk" onai figures, and wvas
presented witlî a hearty vote of thanks.

'fli Library Commnittee reported that the first of a
series of book cases wvas un viev iii the library rooni,
and that upwards of zoot volumes were already oni the
shelves. They wish to tliank those wvlo have been kind
cnough to donate to tîzis wvork, and to state that tlîey
wvould he pleased to hiear from the manlufacturers or
others who feel inclined to assist this branch of the As-
sociation's good wvork.

The Banquet Commiittec reportcd that they hiad made
arrangements for the tenth annual banquet, to bc hcld
at thc Palmier House on îNovemiber 25tli (Tîaînksgiving
Eve). This hiotel is ccntrally located, nt the corner of
King and York streets, and the dining hall lias facilities
for accommnodating 3oo guests. 'Fli secretary of the
comnnhtee hercby extencis a hicarty invitationî to al]
members of the C. A. S. E., and hopes that iii case
written invitations are not received ail officers and ment-
bers will consider the above invitation sufficient.

G. C. àNooRisr,, Sec. of Comi.
15 Charlotte Street.

QUESTIONS AND) ANSWERS.
A. B3. C., Ontario, wvrites :'<Please give the hiorse

power or friction land of a looi horse power higli speed
engine bclted direct to a slow speed alternator of iooo
lamps capacity ; also the horse power required to charge
two miles of primary fine (without any lamp on) and
transformers of ioooi lamps capacity."

A%.swER.-It is impossible to give quantitative answers
to your questions. The friction land of an engine
belted to a generator, depc:îds on many vcry variable
quantities, such as condition of bearings, state of belt,
make of engine and generator, etc. About ten horse
power, lîowever, should not be excceded, on running
everything empty in your size of plant. Your second
question is even more impossible than the first. By the
expression "charge" when you ask the horse powver
required to "charge" 2 miles of line and tranformers,
we thinkc you mean, that if a primary line two miles
long has transformer primaries connectcd up to a
capacity of raooa lights, and the secondaries are left
open; then how much current will the ainneter indicate?
In other terms, yoi wvant to knov the magnetizing
current of transformers to a capacity of zooo lamps.
There is no ride for this ; the magnetizing current
depends, in amount, on thc dcsign of the transformer,
the materials of ivbich it is constructed, its capacity ;
a large transformer will generally require a smallcr
magnetizing current, ini proportion, than wvill a silaller
one of thc same make ; and you wvill find that trans-
formers of to-day, wvhich embody the principles of design
and construction wvhicli have been arrivcd at by careful
scientiflc investigation, wvill prove considerably more
economical on this point than are those whicli were

maide a few yeais ago, before transformers had rccived
the study whlicli lias been devoted to tlîelm during the
past twvo or three ycars. Voit wvill also filnd tlîat Uic
gezieral idea tlîat al transformer is the casiest tlîing iii
the world to make, is erroneous. XVe arc sorry tîzat
aur answers are îiccessarify so vcry iîîdeivite, but tlîe
questions tlieniselves do not admit of anytlîiîg more so.
'ritîe mnufacturers of your transforiners have probably
nmade observations of the niagîîtiziîîg current, and
might give yOti information.

ELECTRICAL DEVELOPMENT IN*EUROPE
L'lxDUSTztiE Electrique publislies the following figuîres

in regard to electrical developiiieiît iii Europe . Tliere
are 56o miles of electric ronds iii Europe, wvhicli is agi
increase of 125 nmiles in one year. Thle mnnber of elec-
trie cars lias increased froni 1:!36 to 1747 in tlîe sanîie
timie. Gerniany lias 250 miles of electrie roads and
857 motor cars. France lias 82 mîiles anîd 2--S motor
cars. Great l3ritain lias 65 miles, wvitlî it8 cars, anîd
Austria-Hungary lias 45 Miles, witlî 157 cars. Next
cornes Swvitzerlaîid, ltaly, Spain and Belgitim, ini the
ordcr given, wliile Russia lias but oaie electric railroad,
wvith 6 miles of track and 32 motor cars, and Portugal
ends the list wvithi z ù miles. 0f the izi: Europcaii
fines gr are overhead trolleys, of wvlicli tliere were 35
i Germany, 12 iii Switzerland, i1o iii Franice, and 7 cadih
in England and ltaly, anîd 6 in Atistria-lluingary, etc.
0f clectric railroads wvith underground current tliere
wvere but tlîrce at the beginning of tîzis 3'ear, aile cadi
in England, Germaîiy and Hungary. Nine lines are
provided with ani insulated central track, tlîrougli wvhicil
the current is coîîducted, eight of thlese railroads beiîîg
i Great l3ritain and one in France. 'l'le re:îîaining

eiglit uines are provided witli accunîulators. 0f tiiese,
four are in Franîce and twvo in Austria, and one ecd iii
England and tlîe Netlierlands.

SPARKS.
At the an:ual :nctig or the Nanaiimo, Il. C., Telepitole Coln.

pany, Itcld cariy in Octobcr, lthe followicig dircîors wcere ciccied:
.ss.J.C. Armstrong, 0. l'lunketî, M!. Bray, H. I>hnjiljrv .ing

G. S'orris. S:îbsequently G. Norris was choseti presidetti ;J. C.
Armstrong, vice-presidesit; W. K. Leighton, st'cret.ary atil coilect.
or, and G. E. T. Ilittendrigl:, manager.

Tise Royal Eicîrie Couipat:y are hsîaiim:ig for the Suissex
Waicr and Eledtrie Comtpany, Sg:ssNCX, N. S., otte of glitir 40 k. W.
',S.K.C." two psegeneraitors, wiali .16a 16 c.p. liglilts capacity
in transformers,, and are wiring ltthc tow:. Tite Stsex Colt.
psny are suppiying beliarc and iscansiccen iglititg, a% eia
motors front the -.aine d) nassn and circu:its. WV:ti the coniu:ted
improvenient inl nlterisating arc lainps, il i% 110w quite Cen:sible (o
do tib. A ntaniber of~ plants are siow in% opcragien furiîi%ling are
and itîcandecccs ligit, as wcli ass inotors frotit th nedcynmto
and Circuit%; cxcellent rcst iare relioried. l'li gise or illotors,
n:.gkes il I~5 tilu run the plat te ftu J-4 11ours w~ii:itt.cae
c.1pa.cily.

Thic sharei:okicrs of te NIcrch.itnt' Tel cphotte Comlpally, Notn.
trcal, li:cd tieir anuttai meting os the 7Vit of Octobcr, Mtr. [-.
X. oiathe presidenit, in the chair. The annulal rcport Nî::ied
glial, two liundred and thirty-o::e new tcleiphosles ita bc piaced
during elle pasi yc.sr, makinga toal ofover9oo s00w in optzration.
Thse tre.tsurer srepiort tiîowcd a sîrpltis of sig,ooo. Il was dccîd.
cd to negotiahe a ftrter Io-n Of s45,000 to exiend operations.
The foliowig gentlemen wcreceied directors: F. X. Moikgn,
L E. Beaucharnp, J. E. ilcasdoisi, A. S. Deli.Isc, G. N. IDuchargne,
L.. H. Hcnault, M. T. Lefe~bvre and F. Dtgen.tis. A:t a %ubc~.
qcilnt meeting of the directors, Nir. F. .X. Nioi%.tn %vas rc.clc:cd
presidcnt, Nir. A. S. Halanin, vicc.prcsidcnt and L.. E. Beau.
champ, lrcasurcr.
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GAS CYLINDER EXPLOSIONS.
A cî~'txnîsrcollnniittec ii Eîigland lias flide officiai

iîuîuir>', anîd foutid duit, of iaietecmi cases of gas cyli'ider

explosionîs iii différenît parts of' the world, four wcre due

te oneesîesee freain iîîixed gas or vapior (fuc tc luii-

proper comîpressilig arrangemients, four to bad cylinders,

ilîrec cithier to bad cylinders or te an excessive pressure

dute to cverclîirging, mieC due te igniîtion froîîî oil, anîd

eue for wvlîicî :1o cause could bce asigned. 'llie coin-

miiutec reconineaîds thtt lit tlîe case cf cyliimîderscf coin.

lircsedl gas ulînt is, oxygeli, lîydrogcîi or coal gas

aîîd of la-ele rouglit iron, a greatcst workiîg

pressure of 12o atîiosphîeres, or 1,000 pouinds te tlîe

square inîch, anîd tlîc stress due te workiîig pressure net

to exceed six anîd oie-lialf tons to tlîe square ilicl;

preof prestsure iii lydraulic test, lifter aînnealing, 224

atiiiesplieres, or 3 ,3 60 potinds te tlîe square inîch ; per-

nl.inent stretc in hilydraulic test not te be more khani Io

per centt. of thie clastie streicli; anid mie cylinder iii fifty

to bc ,,tiljectedl te a statical hendiîig test, anid to stand

crusliug ,îearly te flatness hietweeti two rouîîded kilife

cdges mithoût cracking. Ill the case of lap-welded or

seaînless stealit ,>'linders, tlîe greatest working pressure

is l'ixed liy tlîîs coîiiite ait 120 atmiosplîeres, or i ,8oo

pouiids I te i square inclh, c;trbci iii steel net to exceed

0.25ý per cenit., or ircli te be less tliai 99 per cent.;

teiiacitv of steel îlot te lie less tliau 2ù, uer more (lil

.13 tons te ilie square inch.

BOILER SCALE AND STEAM EFFICIENCY.
Dis~'sisuthe subject of be'ilura* Atid feed Water

recently, Professer K' fi. t.-roLCr simîde wnie turse

reluiarks on the stîbject. 'lle wvater uscd iii steani

boilers is obtainied citlier fresin thie regular city wvater

mtîppl> or front somCe source sucli as a pond, river, or

weli. Whliclî oI tiiele is best toe chpIe> depends upo:i

tlt! ci rcunistailices ili e;îclî particular Case, but iii ahlost

everv inîstanice Ille question of tlîe purit) of the wvater is

aun importanit niatter. Aimost, aiîy wvater available for

tise iii beilers couttains froul 10 te i co grains cf solid

,iaterial per galloni, aind siaice a ioo horse-power beiler

evaporates tbout .3o,ooo potîîds of % ;tter per day cf leîî

heurs, or about 4oo tons ur mnit, tlîe accumulation

cf tis niaterial beconies verN telisiderable, :îssuming

oil' hli of it te be deeîtd htpurities of mater are

cf two distinct kiuds Fis imiali particles of solid

mat criaI iîiechainically lîeid iiissenin the preseuice

oif whiîch k- lierfecti> eýiMenit te tlle eN e, foriîing whî:t is

cailed, Ini plaini latîguage, iludd% oir dirt> %water. Thte

otiier class cf imipurit les are ijuiieril subsýtanices dissol' cC

!i w~ater, producing litile or ne change iii its appearance

or traiîsp:îrenc%. hiîpurities% cf tlîe first kind cati lie

reiîieved by lilteriiig, e: b> i, il .illov. iîg the s-,i

peuîded patucles to settle ; but inîpuirities actually

dissolýed iii the wvater cati oil' be eliniiinated liv sonie

prccss tif clieiîical or phîysical precipitation. Tlie se-

called Il lard wvater ", k siuiply waier contaîiisîg coin-

pounds of finie, niagiiesia, etc., in solution, whiichl are

particularly objectieialile iii wvater for boliers, silice

iîle arc depo.sited as at scale or incrusNtation upon tlîe

i,îterior. anîd -,erioislv inîterfère wviti the tr.itistniisieil cf

lîcat tîtrougli %ic mutai, thereby reducing tue efficiency

of the boiler and iso introduciuig a danîger thiat it %vill

bcco,îie excessivelv iieated and weakenied. Trîese

depctsits iii boilers siîneuinies re.tch a tiîickies, tif hlf

anr inch tir more, and are cxtrenieiv treublesonie and

dillicuilt to preveuit or te reiiiove :îfter tliey have fornîed.

Noveniber, 1896in5 .iI n W. - 4'- "Q

It is cstinmated tlîat scale one-sixtcentli of an incli tiîick
nccessitates the use of about 10 per cent. mlore fulel,
oile-fourth inch ahlost .bo pur cent more, and hiaif to

tlîrce-quarter inîch scale actually doubles flic amnount of

fuel rcqunred te getierate a given cîuantity of starni.

Tiiese tfîcts, and the greatly increased repairs and

danger arising front scale iii boilers, show the great
importance of eliminating it.

THE EFFEOT UPON THE DIAGRAMS 0F
LONG PIPE-CONNECTIONS FOR STEAM

ENGINE INDICATORS.
11, ain indicator is te be relied upon to give a truc

recordl of the varying pressures and volumes within ani
enigine cylinder, its connection therewith miust be direct
and Jery short.

Ami> pipe connection betweesi an iîîdicator and anr eni-

gine cylinder is likcly to effect the action ofth fi idicator;

under ordinary conditions of speed and pressure, a very

short leîigth of pipe nia>' produce a nieasurable cflect iii

the diagrani, and a length of three feet or mocre may be

bullicient to render the cards %aluelebb except for rougit

or approximlate wvork.
In gencral, Uie effect of tlîe pipe is to retard the peu-

cil action of tie inidicater attaclîed to it.
Other conîditions beiîig equal, tlie effccts produced b>'

a pipie between an indicator and ani enigite cylinder be-

coule miore pronouniced as the spced of the engine is iii-
creased.

Modifications iii tlîe formi of the diagraîn resulting

freni tlîe preseaice of a pipe are proportioîiately greater

for shiort Lut-off Lards than for tliose of longer cut-ofi',

otîter tiigs being equal.
Events of~ tie stroke (eut-off, release, beginnling ot

comipressionî) are recorded, b>' an i,îdicatorattaclhed to a

pipe, later tlîau tlîe actual occurrence of the events iii the

cvliîîder.
As recorded b% ani indicator attaclied to a pipe, pres-

sures durilig tie greater part of expansion are highcer,

and durîîîg compression are lower, tlian the actual pres-

sures existing in tlîe cylinder.
'l'le arca of diagramns nmade by anl indicator attached

to a pipe niay be greater or less ilian the area of the truc

card, depending uipon tlîe length of the pipe ; for

lengthis sucli as are ordinarily used, the area of tle pipe-

cards will be greater tlîan tlîat of tlîe truc cards.
WVaihin linîits, tlîe indicatcd îbover of the engine is iii-

creased by increasing the length of the indicator pipe.

Conclusion% coîicer:iing the cliaractet- of the expansion

of compression curves, or concerning changes in tlie

quaiuy of the mixture in tlîe cylindcr during expansion

or compression, are unreliable Mi'len based uipon cards

obtained froil indicators attaclied to the cylinder tlîroughi

the medium of a pipe, even tlîougi the pipe is short.

W. F. M. Goss, in Scicntific Macliinist.

The attention of tlios.e of cur re.iders %vlc are deiroirs of bccom-

ing acquaiied mîili re rucpasiad apiplications cf Roeriîigest

rays, aîid plîctoinin ofi!,, aniode and cathode, is dirceted ta a
bock on tii, %tubject bv Edward P. Ttionipbsn, m. E., E. E., Ncw
Yor-k. :rni(1 rccmîîIv putbli.lrned b>' Ntes'.rs D. NVancsNo!trîzd & Co.,

f ie .%it ci,,î. *rim>. book, ccnistintg of 20oo1age., rciews the
iitorv ofiîvsgain ahd expt!rinic,tts in cosneetioni %vitIi tuse
cectrie discltargc froin the tinme cf Faraday', Davv, P>age and
oiliess, and treats% of the earicty cf Ipurlpo.se ta whilch 0cr prce.cnt
kliotlc of thle!>Ibject nîi:y bt: npplied. Il is miggestcdl that
tire sîudy cf ilie subicet ntiglt welI hiavc a place in the curriculum
tf.ir 'tfeshc~ Tire bock', ithie.1 isillustraited witlintuniercuis
esilra.ving:, %cil. it Si.so fier ccp>'.
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Tite Metropoiîaiî %treet railway is bocig exteiided to Ric:liiîid
Iliiii.

Tite L.ondonm Street Railway Companyv are litiiuîîg iiia mic%% 536
lior.%e litiîver clîgitle iii their power liuc on% ll:tilitirsit sttct!t.

Ai electric lrnj.lit plant lia%. becti iîîstallî'd aI 'lrail, Il. C., coiii.

Nsilig oa a alieriîating dymîallîo of 1000 mû e.,>. liglîts anîd an1 are
immacmille or 2j liglits.

Tite dispute I)etvecmîi ie city of MWiiîmipeg amnd riti Street Rail.
tva> Coimpanyv li. l'ei iiaIly set tled, anid arranîgemients are st80W
being mîade to exieiîd tilt!lise.

lise Asie'.toN aid iîiville Ra.,iway coiiimîamîv, tif iîî 11e,
Que., v'ull apply to parliamieit for autiloriy In bumild lan electrie
railway fronti Vatvillît o Ashesios.

George litnt, proprietor ot rite Si. lîrme aliîcySupply
Comnpany of Momrais relloriedl to bc offerisig lus creditors 110;1
lier cent. il viios amouitiimg 10 $3,.800.

Tite Momtreal Park anti lslaiit Railway Coiiipaiiy esîiect to
have tilîir lisse conjîlcted to L.acuie titi% faîl. Tite i>osver lioimes

aSi. Latirent and Lachinîe are also sicariîig coniffletios .

Juîdgimieii for S;oo andi cosîs was rerovercd by Mr. Nelles, ex-
iinger of rime iHamîiltoni, Grimisby aid lieainsville Ralsv;î, inm

lims sit agatiisl rite cainpiiu for alleg.ed svroiigtldsi'tsaI

A coîmpauiy of leraniford caiaksacprontoing a %clientme fils
rice constructionu ofan elcîric raiisvay fronti Brantford Io l>araid
Ayr, and îrbal to Gait. A cliarier for rite roa.d os ield b: rite
proiotL'rs.

Tite St. Hiyainithmeand Graiiby Raiusay Co., of Si. Hlyacithe
Que., i% secking inicorporain svili a capl ioet)k of $soo,ooo, luf
biid a steani or ceceirie railway, betweemi Binglm:îni, Bironme

Cotinly andi St. H yaîcinithe.
Timere is now iii course of construîction for rie Ottaw:î Street

Railway Conmpaniy an clecîrie ioco:ios'c for hiatiing limlmr fronm
rie yards of csr.W. C. Edwa.rd% & Co. to rite Caniada Aîlanie
Raiiway after rie Iours of rite regmiar jm.isciigcr service.

Thue Cliatemui & &Nomîlucrs Elcm.îrk iis.m Co. wiill il%
cauiiplete ilicii electric road fronti rie cil) of 'Moiieal o flotsl
d'Isle, a distanice of twels'e mîiles. Ami miitia:l trip oser rte sction
bciwceen M.aii!oiîictî'c.aild Pointl Aux Treniîbles, wliere rie jîower
bmouse is locatcd, was îiade a févv day.s ago. Pouîr cars have ar-
ris'cd front tIme Catiadiau Gencral Elciric Co., l'etcrboro', and
tiso miore are slhortlv expecled.

The anîîoincceiin lias beenmi îade vtiii rite' hast tesvtd:tvs tll.t
ani internîational syndicale of capialisis lins %ectirecd coîiirol tif rite

dent of rie Toromîto Street Railway Ca., who nie wveeks ago
vva% given a francilise forami cectric raiiway imi Birmiighanm, ik ai
rite bead of lime svîidicaic, anîd witlî liîîi irc tsociatte(i Mr. Jamiies

Ros, of 'Mont rma'l, and sever.ti street railway capitalista ut Ne%%
Vocrk, St. Lituis auJ 'mlde 1l'

Tite quarîerly meîetimng of rte sîaeulesof lite 1 latinistons
Grimiisby amnd Ik.amiism.le Elcctrmc Railwa% Cumîîpamuy %vas lield on
rite 2id iliis., wlîcu UIl sIatlmiielîts, of Ill e rtryrasr, Nir.
Adami Ruilmerford, for rice six miiamiils eîîdimig Seîîiemiilîcr po serc
acceîmed. Mr. Ruthierford %vas voicd Niock ii rie railwas' 10 Ille
valne at $12,oon for lois serviesý împ ta Mardi, 1894. Tite Binmis-
ville exleiion of tic rond lias beîî coiiipiletedi, aud vvas placecd mmm
uperatiia few days ago. Tite anntsmal mieeting ofaite cnmmmaiîy
vvill bic field am itIe faiîrilm 'Mamîd.y imi J-amuary.

Arrangemecnts bave beeco ilpileicd b>v rime ýN'estimgiiiitse A~ir
Brake 'Maîuifacturing Coliîipany, of Plittsbmirg, for rite cstablilb-
mnimt of a bramîcli tactory iii lamilton, Ont., aud a mîesv Cammadiami

ctmiipa.ny ssill be organizcd, ta bc kîmasmuaste wcsîiigloIaîmc
MaI.ntifaeturiiig Ca., LUId., of Hlailton. Thîe capiltal block wilI bc
$5aa,ooo. Tite nanies of lIme alîilicats are: Gcorgce 'c.img
lîausce, liemry Herîiian We.sîimîglioîmsc amnd Joluu C.tldweil of
ilittsburg, and lion. J. M. (,iboi anid A. E. Mallacli, tr liamîil.
tan. Ir i propo.çed la nmantifactume cectrical applimmie.* and a'ir
brnkes for railways, switclies, etc.

Tender% for a iclepiamie framîcîise for slime 'it>' of Turamito, wcre
opened a forîniglit ago. Tender No. i wsas b>' George Nlstil,

ss'bt oafféeî to csiablislbitIe sysîeii de.seribed as% aimioena tic, givimîg
Abslute secret comîîîccian and a camtiiuots: service i miilmîs

l'o. 2tender proposcstdo llme i Citizen.% Teleliame Commîllîaii)y of
Toromnto (Io be incorporaied) wouild ftariiisli'Tlie \Villielni Telepliomie
Cosmiip4ny Sysiems of Bimialo. NO. 3 vas hy Clark, G.owes. & Co.,

o88 lîcliali'of a 'litîit. *'ciitr .. was fr-tmIi Mt'ssr. Ie mleiii
Momit mcal, oiiýriiig lmmi'.ll a sersice 011 I lie basi' oi lie Nler-

cîmamit s' Tm'lephlomî Comipuyîui t Momiîreal, al t eaei.

Tuhe paragnlilli vlitt h aîpeaîed iii clr Ovituber moillmner clii
t0 lime îrîtî.leleciric r:îilv.v m Qmeet w.i s liglitly iiiact'îiraiet.
We aire ad di liati Mr. Ilet'iier, tlt-e cmigilial plioimioii anmd
owmier cf (ic ormtlf.t ime raUlwny, iscmihi ai aiiaige.
ment iril :1 ctlli cmi1umm tor rime tmiiimtliîitfii moati, wvlii wvliemi
coiii1leted audJour8 ini olierai iaî, ivill Il-lie im osf i hy Mr. ile'mmiem.

'l'lie ft)lltlwimig f'iure, s ite 111ries p) %i i fir elet t rio ligmIimîg
liv a1 siilem of Ontlario i owii'.

Blleville -',o0o Vcamidit' $1ac m .7 e ligi.l
Brmaimpton ~ no . Ss..m4 X) 1
Clilîîloi.n...........<1 (M 7 (m<.

Coboumrg... 2,oco 1 4 (12,p .

i)iiiiîs ilît' .21000)0.8, .
Gali............2'tmo . o.0 .
Guelphl........ 2,000 '')4- ......

I igersoî%l .,M0 ' 3.0
Londiconi....,0 - 80$.
Meaford....2,CiOO " " s.

Owcmm Soumdi.. -2,00 .0.00
Siicoo. ........ -,oSo " 73-00

WeDamito..........0(5 '' . -'t,~

A camimpami> lias beemi or-gamzed sis i>eierboro li iitail andii
,,imcm .tV .1 Ilii.it fief tilie oiM l i eievt mmtý îmcue . 'lilac mli-ilmies

of I lue comiplm>' Me1s .I. Nlticticmi, J olimu C.trim.gic anmd
JamîmeN l<em r itr a t'%%ll mimiand emmîempIrisimmg citi.7ti, amnd iii
ilicir iamids Ille tîmmîeriaklimg siloiid have reit-4 at ontce bt'mieiicial
tf (lime Iawii iii etiamlimmg il lu tiller ta imamîcficimrers rtet ativamî :ge
of clicahi cleetric i)oscer, anmd ah rie s.flule iIlle retmris imu a
fimiaicial vs'as slIIo1Ild lie setisfi.uto->. 'l'lie îiowvcr site is, locaied
al' A mburu, givingà :m c.'mxiiiiofi iamsiit ihbalic of foeil- tiile
80 rime fartlms l)aimut ai wlîiclî powsser i%8 lic be 1jîid 'rime immitl a
imstallaiou cansists tir a !50 M..aoi'seed 3~llms gemîcralor
of ltme Caîmiami.i Gemerai Electrie Co'.,. i.tesi type. 'T'his machimne
wvili mi ai rte very sloiv pvedi't of 20 rtcintoii. atmd %voit lie
ulrect -i)tsl)lctl ou tic lotie -sl.tfi, ilimus d. i Io.%, ini .4 litl

t railiiiissioii. Ctmrremit svili lie ti',trIIlmld at lI8r:imte mm' (
voltage, Z0oS Volts, direeilv Io :mll Ilme miolors t mmort' Iiati Sa

aililim biseci Io redmce ritie îîmcsstmre Io i ijý volts. Cnmiirat:is have
alreadv lîcmi -,eccmred b Illme Compmlany for ,somma,.i25 or 300 lior.se
liosser aud il i% tcmî'idered likeiy iliai Illic ibtallatiomi of a seeoîid
gemîtraom ii'ill lit' liect's:r3 im si lit icar fumtutre u11 ImLS is i0 ole

mmm olberatiomi11 ilt im îs cJaitmarv mcxi.

'ihe Northm Slisîre l>ca c Cosi 1îamîý tif 'l'iret i r, mciv
have scîied a tr:tiîelsist' fitonm Imle City cfl'ihree River% la stihîll
incanîdesenmt amnd arc l.'iups as svell as, 10 puilii Illme cite' 'ater.
l'le coroiortcoh (if r ut l oh lirec Rmsiers i,tahled a mumtilmmumltil
llmglàtitmg pilanmm, bui lis iuirietd il oser ici hule Nort lu Slltîre I'ower
Ca., svlmo ire goimmg toi cierait: il svitli 11015r gemieraited oit rite

almt.ami Ris r au lIaii'tcamu Ilimmi t', rond t'amîst'> illt %am Io laIrt'e
River', a clisIamit-e of i(m miles. 'l'lis Comuîpami) luase limrclitsetl
tromin lime Rov.tl Eleci rie Co.,tivo of tlimeir S. K.C.z i)lse gemîrataors
vi'il :t calat'ity of -- 40 KAW. cat'i. Itîis thle imntentioui tII gemmerai t

rime emîrremi ai tlimeir s5'ater pawer. tuig Nteiî.tmli i rauistitimsr,,
lîriimgimîg i lit' lîre.sstre oii b oo s m c%ilt, au aItlmr, i msl i

cîos iramîsfrouimer, ivill lie isedti rtditc site lis tsmrt imo a %vssmk
iuig pre-ssîmre of.tbomi msi vtilts, scîmere il wv'll lic ccmmuecIed so rime

lireseut liglitiumg ciremisý dImat acre tuimed oser mo Ille S'orii Shore
llosver Complany, h lu l he corpratiomn oh Tlme River,. 'lTe flexu.
bity or Ilme Sitemilîcig huit lit luy I lle No sirîli îmre tU tim1i> IN
bellig Wel thminsr %t lu>lme f.mct siual lite sl'.ia tram.
ftîrmiers :tre locaied iii rite aid liglai img %talioni ai Tiroce Riser>,

arotd hdmat Ilme pirescuui circtiits for illuilticmeeemî higiimmg ivill lie
direcily connuected la rte andîda'u donitomirs u tiIa lime
expimst'" ii i n:kimg rime chan mge mmm rite 'l'lrec Iivt'i" :aaî ou us
liracticall>' iil. Tite iranmaformier-, iii uSe for abiouti 300 ligîi'.

alorcady int.tiled areco ite Royal type ut or o 1 tîtriaimm0'tu
astlii i.s aI% lime lieu iatieity of tîme 2 plias-e gemmratore beimîg iii.

sialileti, mio chanmgc oi ilmeir liumes ortrmftmmrsk mes:rv
Tite corpioraionu ofT 'lurce Risersý liait in operation aonca:rc ds mm:îmmm
of 50 ligîs, andt taie sitIi 30 lîglls auai% Il i.% imlemdetl Io
dris e tIlmesc Isua art, machinmes svitli omie cf mImde Nsigî'lulas

alcîalors ivîicli hase becti i usc a finnisler- of vetst ilerc, amnd
svIiels ivili le couplets iii amie side of lime 2 1ili.'t'e t ircmmiî :111(j dri'cm

as% a 'ymlri moumltir.
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SPARKS.

~Mlr. Joh cliiI vidsu, cf Siiiiili's Falls, Omît., lias inveiteul ait
efeciric ieiter.

ui mmîrovi.îiemits have rueetitly lîeenm a îde to tige electric liglit
siatici lit Shierbroake, Qui.

i edctl nu planît fur liglitimîg tii towmî cf Il hall is lîciîg istalked.
Il will lac locatted atM eci~îe ll~

'l'lie incorporation is ailmouiiced of tlîe 1Amîîlirstbiirg Electrie
L.iglt %cipiy villa .1capital of S2cooo.

Ami e.atermi syniircale is u'mîucavoriiig tn secuire ccentrol cf tic

Il i% niimuoru'J tîat1 a rival teleplicamie ccgiiipany %will sîmuiri l> colis-
iielîce Iuissine%% ai llilifaix, but Ilim' report Iacks confirmiationi.

I'rsp tl :mnmu su be faîvorabile for tlue conversion at ai
.ar* clatti f thie l aiillciî ail uidoaas Railway imto ai elclrie

ricd.
lr.E. Btradley, cf I.ymchblurg .1 la wigumi ai ation a1gainti%

Ille Ila.itiiiltcit Radial El1ectric Railîvav Co. for $5,ooc datinages for
liii. dealli of lier sali.

'llie S'orîittrmi Electric Railway Ccimipaiy i% applyiiig tu lise

Qiiî.cbcchgsamr.fî inicorporationi, go bumild ai elecîii railway
fronti Muonitral ta St. Jeroîme.

Tlie Oitawa Car Co. i% imcw cciîstructiig a caîîîbitîed pat-sstmger,
lîagg.ige and exlîrcssý car for Ilie Ottawva Eîectric Street Railway

1-0- It ivill bc 40 feet ini lcigth 13 fevt langecr îîau tlîe ordinlarY
passemliger tar., aîîd will liave accoîiudaliorî for .16 jiassengters
and rîun cii ciglit içîmceel.

rlie tici'. exîlî.ige of ltme Bell Tcleîîhouie Compijany i Wiimipacg
was recetîtly opeiied. Il is saut to bc oîîe cf sie mcst cnipflele
.systii- iii (lie Do~imiionaî, aval %va% desigiied b>' Mr. J. A. B.iylis,

the c4iiiipautsy'% expert. Plrior lo leavisig for Moiiîreal, Mr. la~i
:ud lus assîistamits ucraz teiideredI a coiplinicimiary dimimer.

'l'lic l'ctcrbeo' Town Coinicil lias acceled ste cfiTer cf lise
iletcrborc- l.Ighmt auJ Plowcr Co. lIosiipply lie towmîîl cit h it
live 2,000 calidie lxoiîer ara- l.mîîmp.. fii~ dit: a cfin $'65 laer art Jaili
lper yent, tic> tua lise summi of $400 pier yens- as remuaI far tlie
lise cf the stirets. «rie iiew coiltraci i.s to bce for lise tenu cf

!sevei yeass frai jaiuary isI, s89yl. Additioîîal lamîîîîs over
eiglity-five are tu lie chargcd alt (le rate cf $6o pKr ycar.

D)aniel Nlitiley, a yoiing miîclîantic.l emigimcer cf Port Mouieuî,
C. B., la patenit an inîvention Io prevemît boiler exploisionîs. hI
i, a steaiii boîter piressure auditaiig arn.îî %ih i>u seltla go off'
miemn lie presNure oit the huiler lia% reched . poinît c'. c wlîiîl

il auglîl aloitla go, mîucm thie sa-ets lte etîgineer sets F'is aMarîi
dlock for tise iu thie iicroiiîg If lic. stcaîi valve is ouit of order,

asaei oiapels 1îo cxliis cati occumr, because tlis% patent
%V'.iti gise tlîe alarni.

Arramigeiicis have beemi maî:de for the devclopîiiint cf the iater
isîî'.'r cf he l'end dl'Oreille river, inu Britisti Columbia. A lpcwer
staticiî will bue locatcd a ilsie mîîoutlî cf Ilue river, abuut tîvelve
amiîe., froni RcssItaid. 1 lie ltani ctitenîplates (lie îoiîum ocf
a damii, froin wliicli lie water scill bce ccmidu.cled iii steel flussies

nuitd uelivered ta the water svlieels. Il is claiinîed liant ma,cco 11.1i.
cau I)c Jci-cltc1îe, bits it i% jiroposed lin s).ll 2,wo h). 1p. lu begimi
%villa. Tite total iii'.e'.tmuîenlt it connection %villa(lie eilerprse %imli

lueu mihe s'icmiiy cif S:ýo.oc.

li lîim'srii.%ice cf a certaini imdenture mîade betwemî sie Varksliir.e
;iirnitc auI eciriie'.Coniiami auîd (lie Ccisol;iat Railway

Ctisiîuaui>., cf Vancouver, Bl. C., (lie assets of the lasscr ccnspaîiy
suaIlt fie t'red for salec on (lie m;i ut. Tite property consuls ci o

amu cîccînic sIreet railsvay extcmidiuig tliroughout Iie cities cf 'amu.
couver, Vicltia alui S'cw West&iiiler, and also betwen Vaii.
couver aîîu Newv Wesîiiister, and betsvîen Victorsa auil ie toîvo

ct as1u nal md Oak ltav, inchudmig powser plants, rohliiig stock,
rc.. aNao ligltmmig plant%, "potier llouscs. uiîaclîimcry, etc., lu V'an.
couter anJ Victoria.

At tlie annual îîiretimig cf lime Aceslcue M.glît, lieat and Powcer
Coîiip'um, Iield iri Newi York durimig Ille hast' lnionli, Pu'esiiemu
Adaiiis. uin i h;% lu's sIttcd (hl Ille mies illmiinantî had been
f.iîvoralîlv trportel oni bv bitl tue Plliilatdelpiliia% Firc Vnderivriters'*

.~siitOiand tle Ne'w Yîork Bocard. 1île also îuresenied the
iaiis cf thirtv rire iiuramtice clîuîpaniu.s uhich i hîd approvel sie

usec of ilie nuitcinir gcmierators. l'ha> lasi %isalci %va,% luaseJ
linntmipallyo suite tact allai emumscilad been gianîcul . certai
lamrge nk Io use aclylrnu', but lannder a nuiniber cf coniditions,
aniong sîliieà staN oue proliiluiting tic stonlng cf Ilie caLrbide on

the îrîic.Il was -Ilso reqîîirmidigiît lise tank bc placcd oui-
%ide tise buildinig.

«Duritîg lils prescîmt visit ta f>eterborn," says liseciev "the
elecîrie light inspecLor of this dlivisioni, Mr. WVitt. joliîiston, lias
foauid two electrie liglit metersof tlie atlier kind wlîicli wore bcing

sed iii private liosws w'Imc test lights amc gencrally buriled but
wliichliai adlioi registcred auy of tie electricity paascd tlîrougli

(hein for several nîcîmîlîs. Tite cause cf tiis lamientable Mtate of
aflir-.as viewed by lise coniijamy-was aîpparent labt nliglit,
wlîem tue imispecior lîroke tlio:c very official looking seals whicl
lie places ont every, correct iiter amd discloscd 1'la niggalî iii da
fejîce." Doubtiesi-. iu liat lerrific thlmderstori in justie lasI,
wlieti pales çeru, %truîck oit Macdoniiel and atlier strects aud (fiii
coisiîiy*s lo-is %vas cotîttd by litindreds of dollars, saine of tue
clclricity whliclî evcry-bodygets gratis cmiîered tlie.se ieters and
destroyed thcir uefiimics ta tic cosupaîiy. Aniailer case setileti
b>* Mr. jolinston w:ts iliat of a local conipaiy wlîose manager
coniplaiîied liat (lie ater tliey lind was running tau fast. Tite
test oftlms ilcier ivas salade iu lie presemîce of tue mnîmager and a

rL.resmiat 'of tlie Liglît aud P1ower Co., and 'tas fotmid ta bc
oie pier cent slow, or iii favor of the con!tutiler.*

TRADE NOTES.
T'le Royal Electric Comîpany are iîîstalling a ligliting and

power plant for the l3rookfield Mining Associates at Northt Brook-
field, N. S.

Tite Corp>oration offluit.siville purellîased a mccco liglit altermiator
of titir standcard !,angle phlase type front site Canadian Gencral
Electric Co.

Tlîe Royal Electric Co. have jut ccîîîpleted lime installation of
ain incanidescenit ligiiig planît lu lise large woollei nilîs o(A. W.
Birodie, lperOui.

E. Il. Tlîcnîas & Co., Norwichî, Oui., are liglîtisîg lîeir fatc-
tories by clectric liglît. Tite Royal Electirm Co. are ftîrni!slîing
-aid iîîstalling lie apparatus.

M.r. G. A. Mdains, :\dainîville, P. Q., bas reently installed
lmglitatig piai(for mluinilami ng li!, c.. a1 nd resWeîîîie. Tite appiar.
aitus %t% sîspplied by the Royal Elcctric Company.

Welîger Bras., of Ayton, Ont., are ligliting up tlieir iiîills and
a porionî cf lie îcwu by ceccricty ; tlîcy expci to instaîll about
-00 lanipu. Tite dynamio, etc., is bcbng furiiislied by tlie Royal
Electric Ccliian.

Mr. J. W. Eastcîîs lias severed coiincîion with the Joint Abeli
Ca., cf Toronito, and ccîînecîed lumbîelf %vilia lie Stevenis Manu-
factorig c., of Lonidon, whlo, tvll im. future build lais latest iii.-
îîrcîe c lecirical) appart is.

MNr. C. W. liendersNon, conîractor aud manufacturer, lias ru-
ceîîtly iiistalled ;ii (lie Canada Life ilcw building, Montreal, elec-
trie catIs lu tlîe clevator.s, wliichisystei is sonîetlîing ic%%, aud
very iiavcl, beitig debigiîed aud iliinfactured exprcssly for (liat
conll%.il.

Tite T. Hl. Taylor Co., L.td., cf Cliailani, Onît., are ligliting
îliuir arge aiîll- b) eleîtricit3, aiid hiave placed (licir order for a
200 liglil dynaniog witlî the Royal Electrie Co. Tlîey are alsoa
laving iiisialledl b>y lie -anie firni i150 lamps ilîrcuglieut their inilîs

',id .store laotie
Tite Welland Vale Manufacturing Comîpany, St. Cathiarines,

Omit., bave coilîpleictl a largc addition îc ticir faicîory; it is
being liglited ilirouîglou %villa clcctricitv. Tîmerc will be about
500 Innip. The plant is being fuiriisld and iîîstalled by lise
Royal Electrie Ccompany.

M r. C. W. licnderomi,. contractor sud manuftacturer cf electri-
cal suppilies, 'cNlstreul, lia% recently itted uip saine of tic latrgest
buildings iii tlint city, notably aile MeiclStreet Railwa>. Co.,
Montreal Diccesan Theological College, Standard Shirt Co.,
Tliniiip)%s Slioc Co., Montrecal Stcam Latundry.

.%r. J. W. Skinnier, of 'Mitchll, Ont., Catiadian representative
cf lime National Eleurtric alfg. Co., cf Eatu Claire, W'is., reports

liatving reccntly miade lise following saleis: sccc liglît dynamoc to
tîme towiî ofCGodericlàu ; o liglit plant toj. L.. Eidt, ta ligit tlie
village cf Auîburn -, mooo liglît pîlanti th e Kensingion Furniture
Co.. cf Godcricil.

l.cltcrs pa-tetit have bei iNurd incorpcralimig the Paxton-Tate
Conmpany, cf l'ort Perrv, Omit., te manîufacture saws tui niachin-

ery..wirwîes etc. The ca~pitalu stock a.% "9,ooo, and the'
p)roniuler!. are George W. Drydecn, Janirs Carnegie ami William
McGill, cf l'art Perrv, LeU-oa-rd l3urnett, cf Greenbank, Hcu.

Jolin Dyrden, cf Tcronîc, and P. W. Ilodson, cf Guelph.
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ELECTFCIG ftILWf1cY DEPft1ITMOJT.

AMERICAN' STREET RAILWAY ASSOCIA-
TION.

Tiiu recent convention of tue above association at St.
Louis is described as liaving been one of the iiost sitc-
cessfui iii its history. Thie namle of Mir. C. E. A. Carr,
manager of the~ London Street Railway Co., appears in
the register of attendants as the sole rcprescntative of
Canada. The association declinied to entertain a pro-
posai for amalgamation wvith the National Electric Ligbit

t Association. Captain NIcCuliocli, vice-president and
manager of one of tue St. Louis street railway corpora-
tions, %v'as clectcd president for the casuing >-car. Ni-
agara Falls wvas sciectcd as tbc place of ncxt meeting.

MONTREAL STREET RAILWAY.
TuE annuai meeting of tbc Montreal Street Railiway

Company wvas licld on the 4til inst. Tlîe chair wvas oc-
cupied by MNr. L. J. Forget, the president of the coni-
pa-ay, and there wvas a good attendance of both directors
and stockhiolderb. The annuai statemient showecl tiiat
the net earnings for tbc year ending Septemiber 30 iast
Xwere $1,25.1,183-14, as against Si,o96,gî 1.31 for the

previous ycar. Tue gross earnings werc $555 ,033. 69.
The net profits wvere $462, 106.79, as againstS3s 1,349. 13
in 1895. 0f this amount two dividends Of 4 per cent.
eacb and a bonus of i per cent. wvere declared, amnount-

ing ini ail 10 $360,ooo, the balance of $io2, 106.79 being
added ta the surplus.

The cost ot operating during the entire year wvas i6.48
per cent. of the entire receipts, as conîpared wvith 59.20
per cent, for bue previous year.

The good resuits obtained from Illc conversion of thec
systemn t0 electricity are very apparent in the statistical
statement. The net earnings for tbc year 1896 arc
neariy as large as the gross earnings for 1892, bcing
$555,033.69, as compared wvith $5644o6.57, and the
opcrating expenses per cent. of earningb bas fallen from
82.68 to 56.48.

The rapid growvtb of traffie during hast winter neces-
sitatcd additional power, roiling stock, etc., and an ad-
ditional boiler bouse at the William sîreet power station
ta SUpply Steam ho a1 neV 2,500 horse power direct-con-
nected engine and generator, wvas erected. Fifty open
motor cars wvere constructed in the spring, and twventy-
four closed cars are now nearing comipletion at tue comi-
pany's shops.

A resolution of condohence wvas passed at the dcathl of
Mr. Edward Lusher, for man>' ycars connected with the
company!

The number of passengers carricd in 1896 wvas l4,018,-

713 in excess of 1895. The ligutes for the iast five
years were 29,896,471 in 1896, 25,877,758 in 1895,
20,569,o'3 in 1894, 17,117,952 in 1893, and 11,63 1,386
in 1892. The transfers given iast year wvere 8,541 y,530,
or 2834 per eacb bundrcd passengers.

Thc Board of Directors wvas rc-elected as foliowvs
MIr. L. J1. Forget, Mir. James Ross, MIr. K. W. I3iack-

wvehi, MIr. G. C. Cunningbam, Col. F. C. l-Insbaw.
It is stated ta be the intention of the company ho issue

an additional million dollars of stock, the funds being
required for extensions, improvements, etc.

ELECTRIC RAILWAY FOR QUEBEC
ill;rsi negotiations extendig over a1 long per;od, Ille

construction of an clectric railway for the city of Quc-
bec scemis now to be an assured filet. A meceting of the
shareholders wvas held on the loth ltimio for the pur-
pose of organizing thc company. A report was read by
Anidrev Tlîonson, president of the Union Blank of
Canada, showing the steps wvhich liîd been taken to-
wards organlizing the Company, the nature of the pro-
posed contract, and the agrecement witlî the &Notnîtor-
enlcy Power Company for the furnislîiîg of power. 'l'le
sîîbscribcd capital wv:s liinîited ho $320,000, andi tii
amnount had ail becn talken up. The following directors
werc eiccted :Màessrs. Wnm. Shaw, Andrew Trhoniso,
Johin I3reakcy, E. E. WVebb, Judge Chauveux, Il. Ken-
niedy, E. W. Methol. On motion of the lion. L.. P).
Pelletier, seconded by NIr. A. Thomnsonl, a resolution
wvas aclopted cmpowcring the Board of Directors ho en-
ter into a contract with the Montmiorency & ClîarIcý oix
Raiiway Comîpany .nid the Montmîorenîcy Eieccric ilower
Company for the construction of the road uinder the
foriner's contract wvitlî the city, and for the supply of
power b>' the latter. NMr. I3cenicr transferrcd lus fraiî-
chise ho the company, but reserves the righit to redeemi
the road up to the ist of July, 1898, b>' paying interest
on the capital at 6 per cent., and a commission of ici
per cent. on the amlounit e\pended b> the o .î.

Since the meeting the four parties 10 the agrccmcint
for the construction of the road have signed the con-
tract. Tiiese are, the city of Quebcc, the Montimorenicv
and Charlevoix Railwvay Company, the Qucbec and Levis
E Iectric Power Company, and tiîè Quebec District Rail-
way Company, tie latter being the namce unsder whichi
the company wiil operate the road.

Large quantities of materials have alrcady arrivcd for
the work, and over two liundred mcen are emiployed iii
construction. Within a ver>' short tinie tue citizens of
Q uehec %vill enjoy ail the advantages of a tiîorougly-
equipped electric raiiway.

CORNWALL ELECTRIC STREET RAIL WAY.
Tur authorities of the towvn of Cornwall, fully alive

to the importance of rapid transit, deternîfned to have
ain electric street railvay, aid tie enterprising firsil of
Hooper & Starr wverc given the franchise. These tvo
gentlemen are wvelI knownl throughout Canada and have
had a wvide experience in electrical and railwav work.

Grouind %vas brokeni on the 215ht of April of this year,
and b' the 24111 Of MaY'3- miles of track werc laid.
'rbere are nowv 5 miles of single track in operation.
The hiandling of freighit wvas cxpected ho be the main
source of revenue, but the passenger traffic bas been
greater than was anticipatcd, and thec park, vhich xwals
openled for the beneit of the patrons of the road, lias
proven a great attraction for the sunimer montiis.

TIIE ROAS) HEI).

The construction of the road bcd wvas placcd in charge
of MIr. Bruce, C. E., wvho wvas for somle time with the C.
P. R. WVherc there wvas solid bottorn, 9 inches of heavy
bouiders wvere laid, and on top of this %vere placed 4
inches of broken stonc. The tics (standard) wvcre then
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laid] (on %viîi carili IhCtwcen. A coat Of ma1-cadamll sas
-ifttelrrs 1,laceil tit top. ctiveriig the rails. A lîcavy
steamîl roller %vas tdieu run ovcr this, giving il a sulootlî,
level surfamce. 'l'lic rails are 50 lbs., wvitlî Strap rashi

plaies lionded wvitiî oooo %vire, %vitl a iîîallcabie tapcrisig
tliniie ttidîl isci i ll rail. Tlhe %vire is rmis throughi
titis and the tlîiîle ks liammiercd ini tigie. Thisî ks
claimîied tu lie a decidcd improveiieît, ovcr the soidering
nîetlîod.

On the portioni of strek- iwherc tliere werc sandy or
litgg> buttons,. wcasierc laid to a wi-dti of iglit or
misne fect, on top of wlîidî-I four to five imchcs of miacadami
wecre daid, wvitlî tics, etc., os, top). Tlicrc ks ovcr a ile
(il tlik conistructioni. Somie cedars werc 4o fect in
ietigî j, Ille i i nhn uni bciaîg i 6 féest. Onme place on1 thliir
private property linsar the ;. »r. R. depot -a boggy
plaLe m~as made solid bw Iayimîg bo:mrdl diagotnally, vilh
tuec botildcrs, crîgsied mte, ctc., on top. Curves are
laid very flat, and lîeavy freiglit cars arc bailles]

casiiy, rounsd timcnîl.
Little ean bc said of dte overiicad construction, as

tiiere ks 810 feed w~irc, the Station bcing in Ose centre of
tuie circuits. The trolley wvire is oo liard drawn.

ROLING STOCK.

The cars comiprise four niotors, ilirec trailers, andi a
locomîotive, but Ille' thre trailcrs are bcing converted

ilb iotOrs. TWO open car bodies andi onc closcd car
body, and Ille body of the locomotive wcrc built by the
Ratlhbuni Comipany, antd the balance by tlle Canadian
Gcneral Electric Conipamîy. miec locomiotive is equippcd
wvith four C. G. E. 8oo mlotors on double trucks, two
tiiotors on ecd truck, andi weiglis 15 tons. The miotors
Iarc .arrangc'd on the double series systeni, w hidi pcrnîits
of regulatimîg thie spced according to tic load. Ail the
cars andi thec locomotive arc mioulîteti on steani car
whecels, preventing tliat rocking motioni incident to cars
using ligit wlîeels. The trucks arc matie Iyv the Canada
Switclî andi Spring Co.

TlllE 11'OWR IlOUSE.

'l'lie power bouse ks a lianitsomie brick structure,
facecl %viii presseti brick, andi tesigneti by M1r. H. Ross
I loopier, wvlo wvas the architcct of the car barris. fi is
i 25 x 3i ft., divitiet into a dynamo anti a boiler roomi,
the dinmensions of wvhicli arc 75 x 35 ft. anti 48 X 35 ft.
respci-tiel%. T''le roof is supporteti b>' iromi trusses.

'l'lie dy'namio rotins is w~cil liglited anti ventilateti, and
the ceiling ks siieee witli corrugateti iroul. The floor
ks inatclled hardwvoot, anti the fouuîdatiomîs of the nia-

dilles a" uîieginles arc Of stone cappeti witli brick. A
2io li.p. 1Rohlb.Arnîistroiig cross conîpoti engitie drives
;t 200 k. wv. C. Ci. E. gemîrator. The wvater of the St.
L.awrenice is useti for condcnsing, andi a Nortlîey con-
deniser ks ini operation, wvith a National (Robb-Armistrong)
licater. A siate switclîboart il isounteti witlifull C. G.
l". equipmecnt for tie generator. Tie chier eniginecr's
oflic aînd a: work benicl andt tools occupy part of onle
%ide, anti tîtere is sufl'îcicnt rooi for a duplicate enigine
anti generator.

'l'lie bouler root contains tvo, " M~onarch Il boilers of
1 jo Il. P. each. 'l'le furtiaces arc feti withlu el oi liard

îue: co:ti, nîiixeti wviîl thîe softrt mn of' thîe mine. Fire-
prool doors separate site dynamio andi boiler roins.

TIIF CA'R BARN'.

The car barni is a framec structure, shecteti on roof anti
sidus %vill mlet-illis: sliinglcs andi sitiing. It i.s 95ý x 6o

rt., part or wvlichi - 16 x ()S fi. ks useti for a freiglît shedi.

Thie roof' k supporteti by tiîrce independent trusses front
a>o foot span. The capacity or lit barnî ;s zîne cars.

A 3o foot repair pit is useti for ail repairs on trucks,
miotors, etc., besides a repair siîop, wiiicli k ini one
corner. Oui the freiglît shted sitie arc double tracks andi
a1 piatiormi 6 ft. wvide rtumnimîg the fuil icngti of thîe
building. ie freiglit ks iniaadcd froirn the cars to the
platforni, andi thiie into the shied.

TUE ROUTES.

'l'le systeni centres st thte post-officc on Maini strect,
andi cars nîcet aIl trains anti boats. Tîtere arc two fines
anîd a spur lie. Onîe line ks on the cast side to the
park, anti tlie ollier extenids fromn thec station on wvcst.
side andi connects vitil tlle cast side lie. l'le spur lise
ruis to, tic niills. Tite cars ruts front 5.30 n. m- tO
i12.3o p. i. No registers arc useti, the conductors tic-
ing supplieti witl whiat are calleti sîtot boxes. lit cadi
box ks a little sîtot receptacie, wvilicii will not uipset as
long as the conductor docs not tLîrn the fare box upside
down to rifle its contents.

The park owneti by the conipany comprises xs acres,
and is prettily situateti and laid out for thec enjoynient of
thîe patrons of the roand. A iirry-go-round is operateti
by a C. G. E. 800 miotor.

Tie directorate of the rondi is as foilows: Presidenit,
H. Ross Hlooper ; vice-presitient andi managing director,
D). A. Starr ; secretiri - it rea'urer, F. Ni. Sitidaîl ; A. J.
i-looper andi W. R. Hitchîcock.

LEGAL
lui ile action brottglt by anc Buîrs azgaisls ste L.ondonî Street

Railway Comnpjany, to recover daimiges for ste kiiiing af"piainfilrs
dog, wiîiclîrm ar the track wiîiîin seni or fificcit reet or ai
nppjroacig car, ste first Division Court of Middlesex liîcd tL:gt
site cale carne wiitimî lia>' v. G. W.? R. W. Ca., 37 Q. B. 46i anti
site action or the (log wçs te catu%e of ils ticatît, and tiîrerore lte
piaiiitcouil nos recover.

T'le apical or site Toroiî Railway Compîlany rront tlle decis.iogi
ir lthe CouIrt or RZeUioi cOmliriîîiaîg ami1 asesslmîcllt Ofr$537,137 tlp
omi their strect eqiinmicmi, %vas argmet a wcek ago berare the
Cotimity Jtges or'Vs'ok, I'el ad Ontario. 13esr. 13 . Osler
andt WVin. lt:idlaw .'rguedt thec case fr te Compiîauny, andt site City
Cotisel ror sie cil>'. Mr. Osior c'omiîeided that te cosilpamiy's
franchîise b.iiig a liiaiied ime i lie>' stand iii ste melatiomn or lenants
of' ste cty, aid as smcti wvere exempt b>' iaw rroin taxation-ige

mxsbeimig pîayable, except umider special agreemîent, b>' thei
lamidiord. Mr. Osier ad;tmîccd site nu ither arguntlei thait he rail.
way wças a iiigliway, time rails beig part oCilîe %ait, anid as sucli

sigîgii b exmiil.Cotimîsel rort tie cimly inlterlireteti site assc.%sncmit
ac asliaciuîg site rails, pales andt wvircsa'lt oiaywli

site nieamtiiig or rmil cstate, andi absuc lîmîable ta ase.Ssniet'n. le

qîmotei site wards Il urclmaser -anîd Il veidor' ini site agreeîmnt
betwcemi the Conpaîy amît te city'l how% dit the conip.îny dics
ioti sd in lime relation aof a tentant or site cil>'. Juigiimt ini the

case taliaio vet be il rcmidered.

l'le Vittipcwg Street Raiiway Comtpany cnîîîîoy rar sie cotise>'-
ice of 1iemie amid excursiont parties, a miioor car, atiaclîd la

whliciî are rogir t railer,, comtsistigig or oid hîorse cars fited wilii micss
plat formîis amî tit11, a railiîg ail rogid, andi scais arrmoget across
botit side.,.amîd ends, witiî space for a pamsage wa3' rrons the $teps
ai citiger endi. Tite:e îmailes are ligliteti b>' lalilîs st'ing ami
wiîrcs sîmpiiorîtd ai poles at cigiger end of lie car.

Tie Momtreai Street Railway Comtpany have recenii' biat! a
sytegi or imitîrlockitîg eaf'cîy des'ices 1ilaced at site Welinmgton
Bridge crosimig lite i.achine cantal. Ami cicctrie uîitoor is eni-
pla>'ed to surit the bridge. flefbre the bridge is apent, a derail,
camislimig aran lomngue swiîclt, is so setlias ta tîmrn the car off' the
tracli ah a distamnce of So fc f'ronî lte bridge on cillier %ide, ltus
prcvc:îlmmîig the plasibIit>' of a pîluuige imta site camnal wiiile dite
bridge is open.
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An ectcirian musalc A. I..cpitrc was imîsîattitly killeti by cotiiiiig
ii comtact i linai elcrtric curremit iii it M iral iglîl, &iowcr

Campamity's,. tationi.
Il is runîared Iliat a.s suais as te Clitnîbly wafer Iîaor i.4 de-

veIaped, steps wvill lie laket ta csistrîtami electtic railway bc-
iwcemiMaîiteai a iS. joliti.

It as aiinoticcd tait flic Cat:îract hlower Ca., afil latiiiitomî,
whicli lias receîîtly argamîizetl, 11ave claiseci camtracts ini hlaniltat

for power 10 the value af So,ooo a year.

The Stnsscx WVaterni auJ Eccirit Liglit Ca. have entereti imita ami
agreemenct witi Ilie houui of Siss.ex, N. B., au imîstail ai electric
ligii planît. Mr. F. E. Norton, af St. jolu, lias charge oi tlle
conîstrumctioni wcrk. A Soo lighît limer pîlant will lie imstalled.

At a convenionam oi strei ligimtimig afficials htdld recetntly tît New
Ilaveut, ai pour siîowiiig wzas mîtade ami teliatif i miunicipal cositrol
of clectik lnglimîng iiatntb. Il "'as staited tulai Watbastlî, laid., pur.g-

elh.abed.t planît for Sm8,ooa aui %ý1d it for $3o; Xomiia, 0., paid

$.35,000 fora plamnt amid ltis yeara latersaid i for$io,ooo ; Mintiie,
Ill., bouîglil a pilant at Sm5,ooo and lotir vcars later sold it for
$8,ooo ; Micigamn Ciity houglil a Smo,ooo piamit saidi sold il for
$.-, oo.

Thec two rival electrrk lglit comîîpaîiis alI Ucmîirew, Olit., aue
-abolit ta amîîalganlate, lnder tlle naine of Ille Elce - igit :îmmd
P'ower Comîpanîy. A charter of imcorlporaîlumii N naw being asi<ed
for, the appiasits beitîg W. A. Iilackay, T. %V. Gtmet, A. C.
MacIcay, A. A. %Vriglit and I ioward W~riglit. 'lie erecimi tira
vîow p)ower bouse'~ will beoiie of aihe rsimiprvmî s «a site foi
whîicli ha. beemi sectired. Ih will be a large strututre, avuJ will

contaiin two -steaiiî cigimics, anci beitig 225 liorse power.

' rite Owenî somid EIl''trie ýN.%Iiîflet arimiig .ami ltiiiiam Co.
hiavc decided Il) firiîisi ilmealde'celit I1glll .1u11(ouj r .. %
-ire iighiitigla tu lle î rovi o wm Soiins. *flir w.ater.,îawer N
%ittnated tlirc tailles front tlie btnsiiie.s cenitre, oflie cil)3 ; Ilsi- <Iîeý
have very laiely tstiîproetd, and miaw lI.t.. a .< tead) lor tif 200

horse or siort! Ille whlt )car rounid. Tlie RZo>aI Electric Colis-
pian' hiave scmrci flic catîtract (ai ftmriii.I clt vill Ilm S. 2<. C."

<un tîliase dviaiîlai ad allaanili orales allai thcey IlaN' lie
able lu sîtppiy limwer as weil as inîcandescemnt ligit, his omiatligig

flîeîîî ta tse titeir water.,îower the etîtire 24 1t11r.4 Of hIl da-1
citritîg the daytinic fitrmîbdliiiig powe'r Ici tue different iitamîfac-
ittrerai, anîd ai vigih furtiii4imig Ilhe are and iticamiide.%cetlî liglits.
TMais wvas onc ai lie Orsi coiiatis inie ho c cicrie lighimiig u'its

iii Canai.da. Thcey liave aiways bocti very couîservative, avuJ liave
beemi sticcessil rroi lte .4tast.

ROBIN, SADIER & HAWORTH
Manufacturers of

OÂK-TÂNNED ILEATHER BIELTING
MONTREfML l19ND TORONTO

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

MIGa Bolier Govci'higs
Ail Stearn Users should sce the NEW MICA BOILER A.n' PIPE

COVERING. It i FLEXIBLE, DURABLE ANJ)A INAGNIFI-
CENT NON-CON DUCTOR 0F -iErAT.

Teitcd by MIý_hanicaI Exert% of île Caminian I'3cific Ry Co,
Granid Trunk Ry. Co.. Nlichigan Central Ry. Co..
BIcher Inlxcciori andt lnwrnce Co. an-t provcd to lie the

BETO LI ON-COZÇDUCTÔ!RS.

Full Particmulrs, Reports of Trials, PrI ces, Testimoniale. &c., frozz

THE MICA BOILER COVERINC CGa, LIMITED

PleaSe Mention tho CANADIAN ELECTRICAL NEWS when correspondlng with Advertisera

't

CI;NADIAN EliEICTIRICAli i4EWSNovehiber, t896



CANADIAN GENERAL ELEGTRIG 0O.
(LIMITED)

Authorized Capital, $2,000,000.00

Paid up Capital, $i,50ooo.oo

65 FIîONT
H15AD OFFICB:

STFJEE.T WEST, - M TQFtONTO, ONT.

1802 Notre Damne St.
13B Hotuis Street

BRANCH OFFICES

MONTREAL.
- HALIFAX.

IlND WARE.-ROOMS:Main Street
Granville Street

WIVNNIPEG..

150; K. WV. MOXVOCI*CLIC GENERATOR.

Th-%e Monocycelic System
lins becîi cstablishced by the exp)ericulce of the paist year to bc the only s-.-lisf.actory

systeni for tic distribution of .......

Liglit and Power
iromn the suanie izcncrator and circuit. Wc! invite attention to its superior mechanicai design
and construction; its absolute simplicity in distribution as compared with the com-
plications of the polyphase systems; its perfect regulation secured by compounding
to compensate for line Ioss; its freedom from unbalancing, the lighting circuit being
single-phase; the perfect operation of our induction motors, which require no con-
densers.

Ploazo mentlon tho CANADIAN ELECTRICAL NZWS whon corroaondlnit w1h Advortlu.rs
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The Best Proof of the Superiority of the S. K. C. Apparatus, is the Satisfaction expresscd by ail
our Customiers. Its Siniplicity, Reliability, Efficiency mnd Close Regulion give a

sense of Security impossible with \Vire:-\ouid Armatures.

The Royal Electrie Co.
MONWZREAL, QUJE. Westerz&Office: TO-RONVJ2O, ONT'.

Plea,. i'*nUon the CANADIAN ELECTRICAL NEWS whon corr.mpondlng wlth Acivertsers
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SPARKS
Grasslby, Que., i.a zîgitaîing for file cec-

tric liglit.
The couicil of i)utlda%, Ont. fauve de-

cided t0 hâve ie îown lighied by ec-
tricutv.

Th<e sw building fur the liratiford Elec-
trit. i.iglt Cotmpîati) m iii siortly lie coin-
lieled.

The Ostirio Elecirie andi Entgineering
Coniftaîî,, forunto. as bestilg tucorporateti
%ii a capitial %tock or $1o,ooo.

T. E. iiuiwer lias heeti rmgiîêtered pro-

lirtlf tif elle fit-ml of' Il. E. 1>. Blulci,

sr.Janies Noxon, 191%ilector of Ontaio
Asylutit% andt i'rlsoti%, i% cxperanscenting
watts as, apspliance fair burnîtsg tan b.4îk fur
fuel for hoilera. whidt, itaucee%%fttl, will lie

Watid -A Statleuuy EIuWK
liatinc fimcLAt ccrisicaie. Io lttle charce u«eh-.
dt.dyttats<.. t. th a MtW coutusrmui blosingc ats

%onîrai %4ut alto Le ab<le t si îs . t i i t îisdintî
iteif, Nô -Ale usect àp. u, f.Iiy quaiiet andI

t1MnMW ALNWW$AIIA It

FOR GALE
Onse 30 k-u-i CoosPOund.Wtlutîti

-ço vsots: o ne extra armîature fui saine.
Oise 4o ti.i'. Ctbmlio.nd-WoVtund

j50 %oit%. Both machines in rs-aa
order. lîavng bcsi jtz%t reliaceti by larger
<inc,. Can bce delivcretl ai onîce.

TERnitE Et.Fcrat. Co%..
MNitrcai. Que.

FOR SALE
one 50-Light 4 Ampere tialu Ane

Dynamo. witk Sta*Jon Appara=u anmd
46 Lamp- a;S alo ne 2&.Ugbt 8 AMe-
poes lReflanosi Dynamo. aui la gooi
order.

The above nul be sold at a buigal.
For paricular aPPlY te)

H. S. CANE,
N.wmarket Ont

.'. I 1.j taelsel Jiet.ncal IFng.s. IR.>-a
N-td~ offlIotral. %«s k. LT-Pg.ce Cauadaîs

wiýlFýcc ol_ .?b am ng

* ~ ~ ~ a '. lo.. '. easi

iniroduceti iln the prsons and asylums of

Ontario.

HyB the buraing of a tite pîslley ai the
ciect-sc liglit works, St. Thoniaq, One., the
.shafîtig and dynamo were badly damageti

Tise towll of Ka-du, Il. C., lias rejecctid

thlIe ibrtoroxfai ut Alexander & Retaiiack to

put1 li an electric liglit plant, the by.Iaw
being tiefeateti.

Some fimie ago thc 'encterra Electrie
Co'., of Chicagos, werc negotiating 10 estali-

libs a plant las V'ancouver. B. C., andi de-
positeti two bonds of $,5,ooo with the city.

&.C.RGB CuîgvEumMw.um
A.fRASER Stc.Tggu. HEA&D OPTicE TORONTO

TH[ MIMH #EU0 BIlE
us pmfigl[* un e Mu"stia MU ne"m -w M.w

sasess tatest a*w a evinle Vier Mt. ~aMSAw: FUEL-=cuussilai 'aIasaineM»flu.

Kobb fjLnocrlnu Go., Wd la ftffborstN.
VU. IRA«y, Soefoe, Ont., Traellig genlt

BEARDSHAW'S PRoFILE" TO STEEL

Trool fSo te Lnt.b. "Maer. glaphw, S3oubi &Mi DIMIM am nblu..e; al»
Chimels DAnes Tnps lutt, Drogiebeos Gravem s, le.

WITHOUT Fok<;.IrG. no0 wASTING IN THE VIRE. STEEL. AS IT COMES IlCSN TUE
ROOU.S. REAI>y TO CUt- TO L<TISAlOutîol GINDINTO TOOMS

diâ1 !MNL UMuU%3UhIuIEm

-ab 1111111vr. WINN & HOLLANDi, Moutreal - SOM. Armu fS ftanin.

Phýois meUm CAIAWMAN MLECTUSCL 84MW wlus OOorwOOdnoe 11110M vtUar

The ,schenic hasince been abandooed,
ansd the city lias retuned dtis bond.

t lit %&id that inas of the comparative
coinfort of the men accompanyjifg Dr.
Nansen on tain North Pole venture was due
to the electric cun-rent saupplicd by a dy-
namo driveti by a wandmill. Dr. Nanen*s

vrtious experiences in the Arcti gon
Iehim tu expect a contiîwtousbreei

the level je ragions, and the compact
windmili outtit which hie took with hum fiI-

filled ail expectations. By meansss of the
electric current lihux obtainerd the %hip was
liîhted by electrncuîy, and il in also atated
that the cuit-cnt was employed for pur-
potées of hcating.

JmN.Ll3LA«iE E Ellil.
Fus. VM.PM



S1A NINEERIWNG
J'y ,.DUsTl.a X.slBhE 303B.eIs.. OX

i Th It on~ P£tnxInuz pizrN $4.

A.IoII. M swing Ih$ euJoy

TI* iaU.Dragtm

Aap1Telep ont 479fc.

ST.EAMUTSERS

D.a<dng the dervicea o) coMPZý2Eyr E2N-

oINrB1M8 of aenv da, ea obtaia.

*Ob"r, Inteligent and retiable

"b, pigr gv'uo

CANADIAN AS8OCIATiON
* ~~sTATIoKAT NCNEIS

J. J..Yoax, Prcsdcnt. Board. of Trade Ruld.
ing. MoUUrel.1

GReAD1RJ'J BD GTICe&it 14EWS i.

NAESTON LE1CIRICMI IN81RllMFNI Go.
114-120 William S9treet,

NEWARK, N.J.. U.S A.

n NWVESTON STANDARD PORTABLE
Dircct-Reading

VOLTIMETERS, MI LLIVOLTM ETERS,
VOLTAMMETERS, AMMETERS,
MlILLIAMMETERS, GROUND DETECTORS AND

I CIRCUIT TESTERS,
OHMMEl£TERS, PORTABLE GALVANOMNETERS

Our Portabl- Insîrments art recognied w- THE STANDARD tLe world 01er.
Woatn~orabIeGaIvno- Our ST41TION AhMMETERS and VOLTMETERS art unsuriw.ued in point

mt.rfrBfg ok ofexîreme acumcy xd iowesî corsumptioa ofcsy.

For cither open or closed cars-made ta fit any WVinclow,

* AR'41 MMEE 91a ST IN T FE WO1RLfa.

or, We also manufacture a Ncw Special MýateriaU.or Excursion or Open Street Cars,
which is perfectly waterproof, wiII flot f4de, naitier ini appearance, any width without

IIr* a seam, stranger and cheaper than any shade now upon the mirket. C-în be scen on
new cars latcly erected by-the Toronto Raulway Ca. %Ve also carry in stock every de.

- scription of Railway Coach-and Street Railway Shade Cloth, Goods, Fixtures, etc.
wxir vit PArnctICAts AND SAUISTI.

Menzie, Turner &Co. snFcT;; Toronto

-ose Oblr.nm.

LAI1XP
and aur cher

ELECTRICAL SUPPLIES
Mlindeirloh &Cou

61 & Sulpice St. too MONTREAL

it payài toadvcrtise in the CiAXADi.M4 EL=CRICAL NEws.

Gîi-GOLDIE &MP(IL lCô6.

Improved. Steami E.nglues anid BoiIers
-1 :FLOTJRI2l:T&- MILL:ES 4_

And loi Erectiooi of sanie i Me most Coplete Style of Modem Improveneat,

1i001, MACHINER!, 9000D90911N9 MACHINER!, SAffIL SHIIE 911 siVE MACHINE
Fi mmnd fl3iz'g1ua 3L'ooff matou MMnd lVa«ut ]Dooesra.

W called.to the "WHEELOCK'> IMPROVED STEAK ENGINE
~i~aTat~4f~T11as being unequalld for simpllcity, efficiency and economy

lni worklng, and especlally adapted for Electrlc LIghtink, Street Rallways, etc.

;r '-GALT. ONTARIO. qtN
Please merition the. CANADIA4 1EL.ECTRICAL NàiWS whon o>orreDandlnig with Advertoors



TELEI'HONES. 0. W. 1-1ENDEFR8ON
Contractor and Manufacturer
F-Iectrical Supies ...

TELIEPHONE 15LECTRICAL CONSTRUCTION

SWIT H-BO RDSStreet Railway Car Fittings, &c.

THE OTTAWA PORGELAIN & CARBN CO., Ltd. ,NrAw.,
MANUFACTURIrRS 0F

fr ail kinds of Arc Lamps, including coredC ar o P o n solid carbon for incandescent circuits.

M otor Brushies and Specialties in orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraphi, Telephone p and ail kinds of Pressed Porcelain for
anid Electric Light Supplies . . . Electrical and Hardware Lines

ALLs 000DS GUARRNTEED TO OIVE, S6RT15FCTION

(3aiboi (5YIiider Batteies
for use with Annunciators, Electric Bel, andi ail purposes requirlng
a Reliable Battery for Open Circuft Work

IDo yogia «iaR1t lu AAt]K ib h e t.
a Dry Bt telry * Ivi L. G O c..&1xj ' Ala ili etcOk.

SpOlal« 1prices to Tirae

ROGERS ELEOTRIG CO. : 425 -Mclixond Street, LONDON, ONT.
ELECTRICAL SUPPLY DEALF.RS AND CONTRACTORS FOR ELECTRIC CONSTRUCTION

22OMONT OPETES THE J. O. MOAE BELTINCGO MUflflRL

THE DAKE ENGINE
OFMLSýcN0GLFor Running Dynamos in

&LUMSni lsolated Plants

Xe=U=nCAADIÂN ELCTRICAL Xrws. STEADY AND EVEN MOTION
wheu <'otpc=inz wt adTttIICT. ALSO FOR

5iJAricâm DIIC 10 FinS NomS amcEiRF11
* * £ * PU~I 9M~t3 S¶raI CEIR, lic.

7'.> ~ PHELPS MACHINE 008
EASTEAN, P. Q.
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