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ELECTRICAL SUPPLIES

Box 448 .4 Halifax, N. S.

THE DAKE'ENGINE
For Running Dynamos in

SmalI lsolated Plants

STEAOY AND FkEN MOTION
ALSO FtOR

IIICIIT DfiECT 10 FINS, StOIERS, C11RIFIflGAL
.puliFs. STOMERS, ÉIIRIN GEAR, [TC.

PHELPS MACHINE 009
EASTMAN, P. Q.

VULOANIZED FIBRE CO@
SOLE NANUFACTUIRERS OF liARD YULOANIZED FIBRE

in Siteets, Taibesj. Rods, Sticks and spectal slwves to order. Colors, Red, BIack and Girey.
SEND FOR CATALOGUE AND I>RICES.

THE STANDAIRD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.
Faaoru: WILMINGToN, [DEL. OFfi: 14 DEY 8., NEW YORK.

MiGa Bolier Govieri'ngs
-Ali Steam Users should sec the NEW MICA BOILER AND PIPE

COVERING. It is FLEIBLE, DURABLE AND A MAGNIFI.
CENT NON-CONDUCTOR 01. HEAT.

Tested byMca a x>r f<oCna,~a tiic Ry. Co.
Grand TukR o . a eta y <.
Bitfer b. n and Insurance Co. an rovn; b h
BI8Fr. 1  nproiDC odtaL h

FnUi PàtzimmReubas 11 ortf Trial, fflcu, Tetmo.IaI. Ac., from

THE MICA BOULER COVERINO C0., LIMITD
MONTREAL -WINNIPEG 9 Jordan St., TORÉONTO, ONTARIO

. ...

Central Station Managers
H AVE OUR GENERATOR OR TRANSFORMER

Plants remodelled and pur on a p4ying basis. You do flot
know how much coal is being -wasted in ineffi -ient niachinery, or
poorly arranged distribution systems until you investigate. Write to
the undersigned for information that you wilI neyer get from mianu-
facturing companies, as to improved niethods and fuel-saving devices.

GEO. WHITE-IFRASER'
NIEM. ANI. -i*T ELEC. ENG.

18 LnperWa Loan Buiding, TORONTOCoulting Electrical Engieer
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flfl ~0 N[ Orom 1 zo 600 Brake
fiorbe Power, for elcarlGal
IndustrIal and other Dur-

FiziKD. 1<izuirl-OP RK Magdeburg, Geriisaiy.

JAS. W. PYKE &CO., Montreal, Que. »?mInIn 1 Cnda.

1eartictt1ars on Application.

ST±M WMFDS
' For Ail Duties

NO1ITItEY MFG. GO., Ltde., TORIONTO
TheLaLu>ie Erigiiie Co., Moijtreal

« - SOUB, AGENTS FOR PROVINCE, 0F QUE1510

The Thompson Electric Go.
MANUFACTURERS AND ELECTRICAL ENGINEERS

AUTOMATUC ARC LICHT DYNAMOS a a aN O

P v Oa ao 2 ARC LAMPS 0F AIL KINOS. CIRCUITS

P. 0 BOX286 Cor. King and Catharine Sts., HAMILTON, ONT.

@-TRAN8FORM ER8S-~
ý;;e.WE hav~e the largest and miost thoroughly eqsaippcd factory in
-Nniricis de'.oted exclusively to thc manuf.icture of Transformers...

TuE 44 4JMPSON" TRANSFORMER has by long odds, by merit
only, won the fis-st place ovcr all other transforme-s. and is in use b>'
miore conipanies than nny othez m~ake in this couantr-y. .. .. ...

0.T.SIMP80N M 1±MILTON, ONT.
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NEW BELL TELEPHONE EXCHANGE AT
WINNIPEG.

riiii Bell Telephone Comnpany, or Canada, lias récent-
t>' conîpleted a newv cxchiange in the city or Winnipeg
wliich is one of the most efficient in the country. The
building is situated on Thistie strect, near Main ; con-
st.ucted of wvhite brick and fâccd witlî brown stone ; it
is two stories in hcigbit and is used exclusively by thc
télephone comipany.

In the basement are the distributing room, inspectors'
and lineme,î's quarters and the heating apparatus. On

:îrd form in use in so many of tic offices of the coin-
pany. The switclî lias a capacity of twelve liundrcd
linos. Tie present ,iurber coninected up is about nine
hutndrcd. Each operator lias charge of one hutndred
linos, wvhicli are brouglit througlî jacks to the annunci-
mtors in the usual way.

Sonie dirniculty has, in the past, been cxpcrienced
wvith boards, wvlere it is necessary to, traînsfer conniec-
tions from one section to another, iii having the line
properly disconnected wvhon the conversation wvas
finishied. A spécial fecature lias been introduced into

OI'ERATI.NG ROc»:, SiîowING FRONT OF SwîITcînuIOARî, BFLL TELLErîoNSs EXCIIANCE, WINNIîPEG.

the ground floor are the company 's général offices, with
thé district superintendent's private office, tie power
room,and a roomn in wvhicli is installcd tic city ire alarm
apparatus, whichi i% operated by the téléphone company.
The uipper storey is used for the operating roorn and
the operators' retiring and lunch rooms.

Ali the wvires enter tic building unider grotind in
p.îper in.sulatcd cables, and ;ire carried tiirougli flexible
rubbcr cablc-hcads direct to the distributing frame,
whichi is of the most mîodern type, and equipped wvith
tlîc best lighitning arrcsterb aînd -strong currcnit pro-
tectors knowvn. The %%ire used in the distributing
trame is insulated witli wool, a novel feature, designed
to make tlîe mass, of vires as fl.îme-proof .îs possible.
Froin the distributing frame tic lines are c;îrricd in
small cables up to tlic switcl'-board.

The switch-bourd is of somewhat novel construction,
being a decidcr- improvernent on the. well-known -stand-

this board to obvinte the trouble. One hundred and
eighty transfer linos are rnultipled tlîrough aIl the
boaîrds, fifteen being brought back and terminated at
ecd section in cords ani plugs. Lot into tic ke)-
board, iii front of oachi plug, is a'miniature four-volt
incandescent lamp, connected up in such a way as to
glow Miîen the transf'er lino plug is in a jack and the
other end of the transfer fine ks open, thub furnibhing a
most uccurate discotinect signal..

The operatiôion f making a connection from one
swvitch to adother kb as follows :-Suppo!,e operator on
section No.. 2 receives a caîl from subscriber 2.34, for
subscriber NO. 781-tîle operator on No. 2 section
depresses the ordcr wire key connectcd to the operator's
téléphione un the 7th section and saYs «'781." The
operâtor on the -7th section scs at a glance wvlat trans-
for linos she bas idie ait lier section ; picking up any onc
of these plugs slie repizats hack to No. 2 OPeratOr "781
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on 6'" (for exanipte), nt the Sanie
tiale it-sertinig the 6îl transfer
fine plug int fine jamck 78 1. 'flilc
opertor oni No. 2 section now
inscrtq flic fronît cord of tbe Pair
witl, wbicb she fins a,,swered
sîsbscriber NO- 234 isitO the 6111
transsfcr ligie jack of tbc 15 lcad-
irig tu the 7011 seCtiOi. On1 tue
lerniiastiosi of the conwcrsatiOsi
t sjbscriber rings off, throwing

the ring-oit drop consîected witit
tic pair of cords in use on section
No. 2. 'l'lic <tuerator aIt te scC-
tion cogntes in on tuie ligie alter
assuring bcersclf Iliat te cou"i -

çation is fisîkbcid. aînd wvitIîdraw%'
tic cords frosît the jacks. Thiis
causes tc limp in frosnt of trans-
fer plug No. 6 on the 7111 sectioni
10 gIow, sbowving the operator at
that section ihnt the conversation
ks fltiîisbd. wvlercupoi, site, is iber
turit. rcsinoveS the pltig Ironi the
jaîck ansd. ait rcplacisîg it isîto ils
sockcit, tuie lasnp goes out. Thcse
supcrvisory signaIs enaîble tic 1'oWER Ro4.î5s, SIsOV
operators to do.vcry mutci smcre
work titan under the old systcm. Ail the details of the
ho.ird-jncks, drops, kcys, etc.-arc of the vcry latest de-
sign and of thc mnost substantial construction,and slîould
ensure good service witiî a minimum amount o! trouble.

The currcnt for operating the switch-hoard and otiter

Rt~sVmsî~.c.» L 4îos Is s I..itj~i.Si.î s. L II .
3

IN(î iOTOR-GENERATORS, SWITCIIFEs, STOstAGE BATTERIES AND
RsasTANcr, LAs's.

transmitters, supplying the four-volt lamps, operating
the fire alarm, together witli the alternating curresît
requirrd for sigsialling the Subscribers, is furnislicd by
the power plant on the first floor of the building. Thtis
consists of two motor-gencrators f ur charging storage
batteries, and two motor-generators furnishing an
altcrnating current for siguualling the subscribers, four
chioride ceils furnishing current for the transinitters and
limps, and twenty-four small celis opcrating the fire
aiarm.

The power switch-board is of polished siate, on wvbicil
arc mounted all switches, lighitning arresters, cut-outs,
ammeters, etc., used in connection with the çystem.

The fines were succcssfuliy transferrcd from the oid
to the new offices on the evening of the 25th Qctober,
1896, the total lime occupicd ini making the transfer
of the lines being stbout twc minutes.

The entire apparatus %vas manufactured for the Bell
Telephaone Compan> b> the Nortbcrn E"lcttric & Manu-
facturing Company, Of 31 Aqueduict Street, 'Muntre.l

Mr. F. G. Walsh, tue district superintendent of the
northwestcrn department of the Bell Telephone Co., hab
also the direct supervision of the Winnipeg office, wvith
wlîich he bas beesu consicctcd from the time of the first
introduction of te telephone in the Northwest, and go
his ability, energy and good judgment much of the
company s %ticces!, in this section nmust bc ascribcd.

The WVinnilicg ,.îreeî railway system was recently ied up for
eteveral houm-i owing t0 a sudden thaw, followed b>' a blizzard.
Manitoba i% having an cxccpsamai wmnr of %.udden changes in
lecmperatturc.

Thse ncex elet-tirmu liglit plant at Si. Mar> s, Omnt.. w.1% %ucccsb-
fmiill %.ried omi the fim'rt of December. II is comnipoNed of twemty-
ciglit z,ooo c. p. *1Reliance"* arc Ianips, %upplied %vih ctmrrent
froni a Rcliance dynamo, whiclî k giving ihorotigl satisfaction.
19 wns in'.talled by Mr'. Il. Il. lnigrati, of Seaifortli.itnd Î% now in
charge of Bir. Jos. Il. WVard, clectrkL'tn. laie of Toronto, wvho is
.ilbu ànitIdng a %mll.tilJC.eI plant tu Iight 3lsss.i t 'm &
wtim-'s flax Milis, which furnkçh tise I>nwcr for ilhe rc plant.

lantinry, 1897CANADIAN 2118CTRICAli tlawS
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FIRST CANADIAN MOTOR CARRIAGE
iii intercst wvhiclî lins bcen taken or late in flic

horselcss vehicle ii rnnny parts of the world received a
local inipettus by the appcarannce on the strcets of To-
ronto Inst month of thc first miotor carrnage yet cou-
structcd or to bc secii i Canada. Appearing siîortly
alter the test whvlîi took place in England, and whlîi is
said to hîave been a good demionstration of tie utility of
this class of carrnage, thcrc wns mutclh interest nrnni-
fested in the success of the trial trip, whichi rev'enled rio
d isappointnient.

The carrnage w;îs consiructed for Mr. Fred. B3.
Featherstonhaugh, patent solicitor, the electrical equip-
tuent being Ci.e design of Mr. WV. J. StilI, Of 70 York-
ville ave., Toronto. The gencral design of the carriagc
us after the style of the Lonidon hiansoni cab, exccpt tiat
the driver occupies a sent inside, instend of being
perched up nt the bîuck. It is huing o11 bail bcarîngs
anid mouinted on tbree wheels, Witil 2-incli Dunlop
paceurnatic tires. The two wvheels nt the back are 28

unches in diarneter and the front wvheel 20 inches. It is
supplied wvith n top, and as an extra precaution against
the wventler n celluiloid blind, perfectly transparent, niay
bc tised wlien required. Trhe total wveight of the carniage
us -tPProxirnntelY 750 potinds, Of wvlich 37b poutids is

for the ciectrical equipment. It is estirnated that it
could be placed upon the market at a cost of about
$65a, iuicluding electricai equipnieflt, wvhicil wvotld cost
frOul $200 tO $300.

The storage battery is placed directly under the sent,
and contains t2 cells wveighing 23ý/ lbs. each. They
occupy a space about 16 x 24 inches and 14 inches deep,
aund are wvhat is known as the lead-lead pastcd type,
being the invention of Mr. Still, for wvhich patents have
been applied. The electrical contents of the celîs are
4jYj h.p. hours, or, in other wvords, tbey wvili give one
liorse power for 4yh hours. The cost of re-charging ks
about twenty-five cents. Mr. Stili dlaims that they are
bilit particulariy for high discharge rate work, and are
fiiily one-liaît lighter than any storage battery 3'et
placed upon the market. The controller hans three po-
sitions, giving 6, 12 and 24 volts. It is an iron bar
wiîth a handie to the right of the seat, and is alâo used
for steering. The device is very simple, and enables the
driver to ptopel or reverse the carniage aliuost instantly.
The motor, also the invention of Mr. Still, is four maxi-
gîurn l.p., and is supported on the back axle. It is
geitred i _ to i to the driving wheels, and hung on roller
beurings. On the dash-board are t%%o incandescent
carniage lamps supplied by the battery.

Mr. Stili stntes that the carriage differs froin any yet
I.onstructed, both in the class of cells, character of
iuotor and controlling apparatus, and is built especially
fur town and city purposes. When the battery is fully
,harged it is estimated that it will be capable of pro-
pdling the carniage about 6o miles before requining te
be re-cbarged, making an average of 12 miles an ho;ur
for rive bours. On a level road three-quarters of a
hoise power is required per hour for its operation, but
ona bteep grades this,. of course, wvould be greatly in-
creased. The trial trips wvhich have been made on the
city streets have fuliy met the expectations, of those in-
terestcd, and prove that rit least the construction of the
machine is miechanically and scientifically correct.

Mr. StilI, the inventor of the electrical apparatus, is
-in Englishman, who came to, this country seven years
ago. He was flot origidhally connected with clectrical

work, but was pronîpted, lie sas to mîake expcrinmeits;
iii tliat Uine througli shecer necessity. I-le rccîuired a
motor for a special purpose, but could iîot obtain oiîe to,
neet tic rcquiremieits, so set f0 wvork to stndy tlîe
science liimsclf, wvitl the rcsult tliat lic sliortly after-
wnrds desigîîed n .. ioicr nnd secuired a patent tlierefor.
Subsequcuîtly lie tursned hb attenîtion to tie storage
battery, nnd after diligent retcarclî lus efforts promise
to bc rcwarded. It is lits intentioni to forrn a syiîdicnte
to mnnfa.ture celîs and unotors for railwny nnd loco-
motive work. One of tlîc objections to storage batteries
lins been tlîcir great sveiglit, but tlîis Mr. StilI dlaims to
bave overcome in tlîe article wlîich lie will shontly place
upon the market.

QUESTIOIMS AND ANSWERS.
'IR. M.," Milton, Ont., wvrites : Ho% should 1 cnt aL

coil ont of an Edison exciter armature? Should 1 cut
the two wires loose frorn tlîe section and tieu close tlîat
section to tlîe uîext one ? what should I do witil the
wire tlîat I eut loose ? If tlîe sections; are neaîr to-
getiier cati more thnn one bcecut outP

Ax-s%%-m. W'e slaould suggest tlîat if you feel in the
least doubtful about tue rcsults of cutting ont the coil,
you sbhould send the armature tu sorte repair shop
where they (Io bucb tlîings. Vont have the general idua,
aIl righit. Don't do anything wvitil the wires you eut
loose, but take care they don't corne togetiier or touchi
anything eIse. If tlîey touclîed together they wvould
forrn n closed circuit of low resistance iii whicli a large
current wvould continunlly flow, and grent lient wvould
probably result. Von can, of course, cnt out as many
sections as you like, but niust neinember that the arma-
ture wvill probably lose its electrical balance.

"U.M.A.X." wvrites : Would you kindly let mue know
in your NEws for January svbat causes an electric liglht
machine to go to sleep, and the best thing to do in sncb
cases. I arn told that one of the machines in the Ottawa
power bouse wvent to sleep, and after three or fouc days
started up again. And is it flot right to, have ail wires
frce fnomn touching trees or branches? 1 dlaim tlînt ail
%vires should be clear, as sucb contact wvotld cause
gronnds on the Uines.

Ab% F-i. The only thing that could cause a dy nanio
to "lgo to bleep' - vould be tle complete demagîîetii.a-
tion of the fields, and it is dioicult to under.4tand ho%%
this could occur n a place wherc the machi, ire run

evury niglit. It i% more probable tlîat a connection wab
loase soniewlîere, or a wire broken, so that the fields
were flot magnetii.ed. It would be interesting to, hear
trorn Ottawa about this case. Von are quite rigbt in
your claim that aIl %vires sbould be clear of any chance
of rubbing against branches, etc. ; groundb are cansed
by this continuai rubbing, which tends to scrape off the
insulation, leaing the coppen in actual contact wvith a
body that is generally, at least, rnoist, and frequently
quite wet, and therefore a good conductor. Besides
wvhich insulation is not muce. good anyway, and after a
few months' exposure to the air wvill lecak throughi.

"BE.'Hawkesbury, Ont., wvrites: "As asubscriber
to the ELECTRICAL Nnws, kindly assist nie out of a
difficuity. I arn operating a 4 h. p. bail motor on a i io
voit straight cunrent circuit, which formrneny worked on
a 4 ampere constant current circuit. If I arn not mis-
taken the machine should require abou. 3à t~ipercb at
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i ic volts, but 1 caîtnot get mtore titan 2i amperesot flie
!tteter 0o1tftle 25 K. %V. Edisot nmachtine, frot witich it
as drivcn. The) %inding is correct, having conte front
ils gnaker. *rite conîtections are aut correct, for it %viorks
wveii excepi as regards ils power suid specd. Tie dis-
tance front gcnerator to iotor is about 100 yards, and
v'er>y ltile iss is shown on tile v'oit nieters. 'te data
is No. iY2 ). C.C. oit armature (it Lîeing ring type), and
No. j8 S. C. C. on ficid miagnets. 'l'le field ntagitets
shiow about tlie saitte streîtgti of ntagntisn. The
voltage test w*as takieit whiie runniîtg. rThe mains frot
the gcîtcrator are No. 8 13. & S. wv. p. %vire, antd are
suficitîiy iîeay for 15 atnperes, fie nioors oitiy re-
quiriîtg absout 32 anlperce; a.i full ioad. The weigitt o!
field colis is 2o Ibý;. No. a 8 B. & S. S. C. C. and aria-
turc 33 lh.s. required No. a 2 13. & S., D.C. C. ; titere
wcrc sonte ive or seveit poustds icft over aCter winiding
tite armature. i htave eitcioscd a bketchi of fle connec-

tions. The spccd of the macine is reduccd to about
otte litaf wltien it is wvorking.

ANswiR. - Tie %vires lc:îdiîtg from getterator to atotor
arcecntirclv too sntali. The safe carrying capacity inde-
pendent ýif mnost advantîageous sizc fo No. 8 is oniy 25
antpcrcs. Tie ioss hctween gernerator and motor ývith
32 amperes at toc0 yards vith No. S H. & S. %vire %ould
bc about iS volts, or 14 per citt. There are othler
reasons, howcecr, titat atîglit cause tile trouble. rThe
position of brushecs ntay not bc correct. Mie proportion
of ivire appears about righît. Il is difilcit ta diagnose
-a case uinless wc sec tuec patient. 1 think, ltowvever, Itle
whl trouble is titat tie fine is t00 snaai.

PERSONAI..
.%r. Gre Camprbell. mnager oftale WVinsalprg Electrie Rail-

wa.v. ha%. Nev-eoe hi., consiectinsi wats the road. to engage lis
niining opcration.

-.Nr. N<auticr Quain. cîcîrician. oroitawa., O,,:.. le't lasia mni
for I omà,land. IL C., wilere lie liasý securrd a poiz:ofl %veilla large
m;ning Bapn.lefore leaing Ossawa, lie msa.% tcntirred a

.NIr. F'rank< CGrcen. clectricLian of'tih lirnion. Gtni'bv aid
ltcamsn,%ille railway. lia%. rc.sigticti. and acceptent a ,.ilrlar posiii;on
wilh tlic liannulion Radial alwv.Ilt ,'. exibetec that casher
clnh3ngcs wll t.. madIe Sn ilie lIiantiio:t. (nnt..ti and tîeasits.le
alwav ai an carlv dtate.

.Nlr. R. G. pll'.îroîpriclor et lise clcciric l;ght ltant a
Aruprior. Oint.. JeIqclned te iccept municipal honnir, ai die Late
clmcion. %fier '.era.ing for >c% en %w car cv antIlr%%ew-
maNor. Diînnng fnil, rrgnn 1lbc besi tntezcst'. of tuie town land
lncen atdanur.J. and hi,. trietrmenit %.'.l ,.ourte <Lirrrgret to Ille

Rcader% otutu.. journal will regret ta lcamn of the c riotns iilncess
cf NIr. A1. E Edii,. instins fer aise B ite n.p ýçînn aud
insuranor t.o. o Toronto', and Regi.orar of the O::oAsca
a en e! bt.ittinarn IEnginer. eli aiîa- of tlatniaaton of aise
snngis %va% (îlionne 1 bli n %blac..o ts br.tîn. nnhnnh nctc%%.ttcýd

.N %lurgncal operat Fer secralnta lae I'.1as toughta oeb
bcyond mrJical .<lbuas% we go le rrss il i;% Ieanied abat lei.
.4emewhatl bosser. and tinopes arc now holî o! hi%. recry. Mie
l.:CTRIUIic . ÇFV% joins wnth lii' niant fiind% ii in thoL
may %pneniltv rartur t0 ttn'.ntlecencv.

CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS.
LONI)ON NO. 5.

Tîîitabove association is ini a prosperous condition,
-ail fil te meetings arc weil atîended. Twvo ncw
mienibers have reccntiy been initiated, and file applica-
tions of fonr othiers are noiv awvaiting to be passcd
lapon. At tile iast meeting a debate took place on
lStcarn Engine EFotioiiy," wvhich was abiy discussed

and iilustrated. Tihe Association lias been presentcd
villa forty catalogues frott mnlufatcturersý.

KINGSTON NO. 10.
At «a meeting of Kingston No. so hcld on December

îotit, papers were read by MNesrs. R. Prie.stly and IV.
%Voodrow reiaîing to thecihorse powver of steam crngines
and boliers. bIr. F. W. Simnions foiiowed by an essay
on flhc latest production of eleclricily directiy fronut coal,
iilustrating tlic subject by experiments and the use of
charts. Bclowv ii be fouind the caiculations of MNr.
Priestiy, wilîi vvc liave sinmpiied in some respects :

Ru.E : To final thec horse power of a boler aiways
find flie nuniber of square incites and divide by 144,
wlîichl gives the square feet of iîeating surface, and
divide by rlfteen square feet, wii is an*averagc allow-
ance for one hiorse power of a boler. Divide the hiorse
power by 2 and vou have fle proper grate surface, and
aliow j1ý square inch of safety valve to ecdi square foot
of grate surface generaily. From i to 34 of a square
foot grate surface is aliowed to each hiorse power of a
bolier. To find flie horse power of a boler, ftnd flhc
number of square feet of heating surface and divide by
15ý. 1Fifteen square feet of lieating surface is the generai
ailowance for a hl. p. of a boler.

Les, D=diaitncter.

lic.-tiîg %tirracc ini S=2' tir total arc.a of S,

1llcatung marface in Il =arra of i-i -atrea of end.% of - T.

2(4'.<4'x.7-54i.;4 - .-1 -. =,.0944 sq.
144

ilcati:îg ti tiîlsce obc.=

,D'of T~S l.olT) - 2; 121î ~
'44

Total licating1 'il f-trc= 20c.44 + 2.0944 "- 209.44 =4209744 sq. fi.

15 ,. f. oir t>ic .974opbu.: .. As

RULE. : To find flhc horse power gener.ited in ans'
kind of a bolier îvhen running, first, notice hiow long it
wili take ta evaporate a inch of %valtr ira fthc glass
gaugc, divide tiais into 6o, %vhich gaves number of incites
cvaporaied ln one hour; second, nitiltiply flic average
diametier where evaporation took place by the lcngth of
the boler irt ltches ; titis inultiplied by the number of
inches evaporated and the ansîver divided bv. a 7S gives
flic cuibic feet of watcr cvaporatcd it ane hour.

There is no sucit thing as a hiorse power ta a stcam
boler- -it is a nmeasuire applicable oniy to dynanîic cfrect;
but as boliers are niccessary ta drive stcam engines the
sanie nteasure ;îpplied to stcam engiines is îtow univer-
siiy applied t te b("Icr. Thle sta!t-d.rd.as fixed is anc
cubIýc foot ofwalt evaporatcd per hour front aind at --12
degrees. For sucît horse powecr this at liait lime wvas
tlie requirentent c.f the best englîte in usc. At thte
Centennial ExNposition in îS76, a board or cngineers
sclectcd tramr ail parts of thte world adoptcd as at stand-
ard for testsý oi bolers *; onso ater cvaporated
pcr itour utdcr a stcani pressure of 7o pounids pcr square
inch as reprcsenting anc boler horse power. The
geaterai rule in cstimating htorse powcr cf bolers is
bascd on its cvaporating anc cubic foot cf wvatcr horse
pom er perbhour one foot, or 62~ pouinds, or 6 z3 galions
of water cvaporaicd per hour is equivalent ta anc Ilorse
powcer; thant is, a baller th.-t wvili cvaporaltcre cubkc
feet cf walcr, 6:; pounds cf vater, or 6: t j galions of
wvater per hour is -a boler of ta horse power.
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CHEMSTRY IN THE BOILER ROOM

itv 'vti. *ritour!.oN, Sîoîîîea wc.t.

11im,sa mLtore elaborate lîending îniglit have beencit eîseîî.

but aller catrefil consideration of lise~ itmportanice ta bc aîtaelîed

go tlle reiluirenients of te engineering professionî andi liteacittal
iîcet oint Ilat a rudtimcnlary eduiention il% rliiîistry beforenu

emgincer ca becomie acquain(eti sitiî wlîat ký reahiy taiig place

în t ie planît Sander bais charge, 1 caniiot tliik of a miore sîiiî:ble
ut appropriate ligle ror hie stîbjecl to bc tdscusledl.

Ml ciginleers. lit Imater liowv practical, reqîlire a tbeoreticaîi

eiuication, atid Io lits endi associatlions bave been e.slablistied
whiere enigiticr% en sileut togetiier -ni diseîîss lise variutis
branc~hes of ibieir p)rofessioni. %'.trying degrees of %uccess havse

been atuaîneti, andt ins a lairge sitiniber of ca.ses a ncv nliisast

lias been propagateti and allitn cengineers base becît tuirnti front
mlere -abi.llnes l u tliotigliiu, c.trnies iaci, mîixions ta know
osicar buiness, andt remulling iii a new ciass of enigineers linving
bwenî foriliti svio atre iseil actjuainted çiltli te n.îmire oi lite

taies requireti of iieti, andi givîig t0 te sleani-tiser a, grenter
degrec of confidenice iii lise ability of lais engineer; ait lite otber
liant giing Io Ille cingitcer a degrce tif confidenice iii Ititsel

aget %va% Iorterly aus uitnowtî qîianlity, and e%îablisiîing lise aise-

funcNs of lise steaîn engine as a producer of powier more iitlyant
%villa sucre avor litait licretofore.

The designer anud builder of slenn engittes and boielers ins
Canada bas, 1 tiik, kept pace %villa lte dettîni lapon bais ettcrgy
anti resoîtrces, andt lie cani to.day lbravely andi confitietiv face
cuiîpelitioît frotisiase source, anti prove. tuai a %leami
pliât is nel lite Iiunigrv article mail> people woatld hiave tiie cela-

>.îmetr becliese. The designer, liowescr, lu cttjoy sues iust
of acccssily have Ilite -o-opltioni andti siiice of aite opeiral îttg
engslacer. A miodemn plant iii lite litnis of ain engincer %vise ony
Jtnoiv cnotugbi ta ail andti "îinkecr- stands a itigbty Ixoor chane

of lirovisig an unlqta.-lifietisices The imiportance of luis lia%.
aircady becti es'idenced by IlIte e.sî:tbli.inienl by tise engilteers
thctîsaislcs, of the org.ttaiittss aiready mentiotteil, anid more
particttiarly by lite e,%îabiiittenl in our ienditîg utiversiîics% of
facutîties t0 ;intpart itis important knowiedige. A itewv cm selltas
ta be opetting up) ts enginteering circleq, wieultbiliiy -- vili bc more
readily recogitizeti and Miten an etiginicr ii reqîtimc anothter
kinti ofabuliîy titan liat necessary be do a certaini amoutl of
matîttal labor iii a gisct tinme, or a certain amotal tif wi;rc.pttllittg
lo scume a "job.*« Prominct cvidence of titi% cati be scelta by
lite reccal deciion of lite Toronto Cilty Cotincil ta appoint te
cogiticer la Ilite netv city hiall by a conmpetiis' exatitlitott.

Public saiely deands liat cs'ery enigincer %houtit ass a
quîalii3ing examntatiott bcfore being ailossedtinlke charge of a
Nteanm plant, aîo tîgtunfortutnataly, WCe htave no getîcrai1 law in
iii effccî. Wlitete litec examntiOns arc in cifect, candiidatles
aire examineti on ssima mas' bc Icriîc a gmadualed %cale, -and
certificalcs gr.inteti accordingly. The cxattîinalion comie, a%
il sc'> properis' shoutid. a closcecxaîtuination on lite %îmetltgti anti
managcnment of boiler.s-utclî as lte reqtssrcti thicknca% of plage,
dianmcicr andi pressure being givcn ; lite safe workitg plresssre.

îlitckness% of plate anti diamieter bcing giveit; lte %train lier sc-
ionai minc, îhickness of plage, diatcer atît pressure bcinggivea;

aite requtireti strestgîli of finaces anti filles untier varying condi-
lion%; %îrengîli of plage a:l joints as comparei ssvilla %oliti plage ;
sîrcnith of ail ris'cttetijoit-, Ce. In allter words, te examina-
lien piocets ulader- lite Wil kaown îltcor gitat Ilte we.akes-t pari

of- a oler is ils grt!.les% -salle ss'orkilg ::%,andi no engineer
sîtouiti under any cictimslances bc allowed lu takc re.sponsiltie
charge af any :tram boiicr taml tltesc qtcslions are thorougitly
tndce.%îoot, ans' more Shan a asvs' ont ofa diteli siitlî bc calieti
lapon Io pres;cribe for a caseC Or NtîliIpox or alliter dsae

If, allers, publie satlety t-equirs Ilte cngtncr in have a certain
tiior;iaiasWeil -as practical knowlvcdige and cxpeuicace, lis

employer %vill rcquire a certain otlicr l<nowietige. anti lus own
pride anti %kill in lis cmploynmenl svill clcmaaî liat lie acqutire ail
lte lnotvlccge tasbe a vithal takes place (romn the coal pile
Io tlle fimnc lie luras %titi bis powr.as Ilte fintsbcd article. Utifor-

iusinaîly litis kaowvicdgc i, atoi casîly acqutreti ren aller %-car> of
cxpertietîce, andtivhcn tlte cnginccr bas% nmasired te operation of
bin. engine. lie -,top% tîtceeanti lools no fuitîer.

Evet-y cagineer %.is i i at il observant knnows tîtat comtbusitin
ltlc place stadcr certain defîneti contiîonî,, anti ainsi tn many

cases%. a edimient i,% fommii in lis% bolles~ écd wsater that is a con-
stant cause of anxicîs' ln lîim andi a menace la the lire or hi%
boiicr, anti t ra some caît..e or ollier a cetain deterioration
gratiually latkes place in bis houecr plates, %la)y% anti oaller acces-

soties ; liat diffe.rent conitiions cxist inittier differemit circuitst.
%tances, andi te tcti ait extetit liat il secîtis ainiot iiiitposiîtte 10%

niftler (lie varionts duflicutîties.
A% close stdent of cetiisîry wiii tutti liaî iii ttcarly every case

the causie of Ihiese vatrviing contditionîs k- lite restît of a certain
eiicai reactiv o ttîi> takiatg plae, and al%(> th~l a1 kilos%-.

iedge tif' clîctisîrs', eniabliig lite operator 10ttîesîu lthe meute-
lioit, wiii ;îlst etna Ile Iitti Io îttir.tii7e lite reiionti 1 a grenler
or less degree. 1 letîce il becotites *ssetlial glial ait cutgiîîecr. ta

lthorouigily taittderslatttd:nd coliîpreitetid %vitalt is contatill lîakig
place frati coai pile Io ittilitett power, meuires a kttowictige of
ciîetittstry, attd the mîore cotiîplete otîr citetitmtai kiitousietige, Ilie

better atiti tîtore jtrtficetit engivet s WC shall cert:uiny Ihîcutlti'.
[t Sb alit talc intetio toil utitiert.ike al t lie p)res tl hite ti dis-

citss ail lthe rhitetîal reaLîtutis aba.t Sita: titalz> bc eSj)e.ltd Ili

take place, but ai lte itresenî insîntîre t o dsrîîss. and a% plititl>
as [osbltlie citeniîai rentitutil Ltltltltltti .tk ilits pulace dtîrttig

the cotithîtîioti of ratel.
A% cicr% etîgîtteer ktnws, coutî is at black, tîicit u%, ub)ltiti.

able Ini titan>' grades anti degs-ces af cf ii:cý ; thlaI %%-lieu suis.
plieti siIhtli raight nd liet il bitrit tilt anJdusttsns gis itg
off during titiape-uatî boîli lient and iiglil, and glial il is tisi

pectianit> tai itkes il so mainable and gv'ieraiI uised for Ile
produictioni oi poîser. If otîr kutuowiecige :Ioli: hc WsC hase renu>ý
leanîit notiig of ait> imuportanice. *lThii, emîgitteers, go still
failier, andt ntote îlit duîrittg lite proccss of - btumitiig,' tsual
st>ied, certaint gas.e% aire formatet whiicli haie a giseti L.tlosiitk
valne. andt ta bave fuel vue iîîusî Salie pret'tiout il) t-iiizeîi's

gs. WC kiiow as a intînîer of fart tîtat tîtese itnflammitable
asslandi io cxisîctîce as suich witit toal waas placeti iii lite fuir-

tiarec, coliieuetctl lite> iltt lins e been (tirîitil flet lieiutg pliaucti
whsi-îi Ille furtiate, ,tt bn %unltt lîroce:b faut aIl otite ttdersouti.
WC ai ktiow tits ta bc at actuaul fart . diuhîct ise face etltitis. a.
il liaI reaboltable for tas Io eniticasui)r «a Ic.tmn- lit-s, us liai is. lise
caiosl;,tii ai coal lttt gives% il tii l>cctiirily of buirtiug til
ant iroîvitg out liraI ? Wue kutow ilit il tiues li, but Il Ssii ?"

-i w il a Ca, irai, sieste, satît or ans' agiter usiinerai dIo lite
%.aite ssork or beliave iii lthe >.aute ss'as Stander similar conduitions?
We ktîow ltes' wii aloi, bul wiient% ke(l Il whii? *sWC bave sinipisy
la sa>' WCe tn îlot kîîow. Non', if coal lias titis pecîiiiarily, and
tînder certaini conîditions forîtîs gases, lucre is cerlaittîs a reatsî
for il, atît fortuinately for lis Ilite chîctîical art places ail tlite
thtiiîgs in sinipie array befcîre lis, :0 diais tliev are casil ' t iitiler-
bîond antd aultiahis plaret tSander otur çoîtîrol. iis: ser fart leatis%
hI laI sa>' Ilat Ilte muore clicitîcal kîtovlItge s'.e cati obt:tin, Ile
licIter engineers We ,hall lecoîîîe. No litmiter lias clever >ott
are vots calmit inluiiiigeity operate ait etigite utiles, voit tititier.
stand sil, aitd for lite sagie rebn %oi >Ol nnttot itehIiget;iî proutte
power fruits coal tties-s tue process of comibiisiott is fuIii Sander-
stoati. We %vaut ini kutow sshînt ceali k. wiiat are ils contininenl
pamrIs, %vital iake.- il hura, si g:uses are fumatiet, %vital te>' are,
litow fornrd, liai butrai lu gise bc.sî retilîs.. aniti %%lh>, sîlieut
coal bistros. il gis-es eoitlient, andi iow mattîch, and ftils' %vitalt le.
conteso oil.

Coal bitrat us aloi desîmoyeti il lias sitttply ciangei frot a
black maainiage uîîass aille sante allier sublstance or :astilatices
ss'licii WC shahl coasider inter oit.

Çto bce Continue.t.)

UIPORTANT PATENT DECISION.
Bs' receul decisios i <lite U3nitedi Sitle Circuit Cautir ai Citiciti.
0.t, . te Dotige anti lhilioti paIient for sep.'tmablc Woodi ptliey".

co.cr.itg te conilpre.s"îOu fisîeiiutg and itîlcîtiaiigcahle Itsiîilng
%)-lt, i% hroadiy sstiti. Undler te taîca: laws, te tiser.

tise seller ani tlle mansi .'tcttirer are ail blîed Io lae itîftiagers% :%tt
Miaie as %%sels la Ilte owners oi Ilue patent. Tue l)aîgc Wtxxi
Split ltauihe> Conipaa.s, ai Tomornto. ke laking 1îrocerdiuigs t. it
infringer.% of iliteir paient i!n Caina.da.

~e lias-e arcis'ed iront lthe piblishterr, NIm. Chas-. :%. 1Iîcssilî, il0
Roal Bluilding, Chitago, a çop3 ofa Isaok calitîrti 'lic' 1nilonal

l-iccttal Code, b> l'ritc & Rhado clecîrital etigir.eerN.
il is an atsisi andi expIanatuon ofiatle UIemîs'rritr' ciecîrical
cade, and tlle comatoi anal.agie.%.aii simple derinition% u?.ti ir.ike
il casil> itelligible Io non-expets.. Thte aaiirs. hase tutîtir-
iakca in cxpl.sin Ilte mate: in <îrtin.utr% 1-lau.tgc for lte >pcil
lcfit of istît-ance inspe to1,rs andî cle'ti'..sl sttliî,a% ssci1 N

centinii :tation mra.laitapnluar unctbesnteurs
fur meaesuag ssires, and i lsiteftl tex: tue il uatnlcmss'itcms codle.
Vrice s:-0o.
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IN aIl business it is Of importance to
L.ooene Eackwaxd balance up at certain periods-to take

and Fcrwaxd.
stock of >vhat is left in hand, to sc

whether the business lias improved or not since last
stock-taking, aind fromn the operations undertaken to
derive scime uscful information whicb nia> increase the
experience, or indicate in what particular direction the
business will be capable of extension in the future. En-
gineering works are as easily reduced to book-keceping
as any other business, and it wlvI be of considerable
value to every engineer-no matter whcther he belong
10 the civil, mechanical, or ciectrical branch of the pro-
fession- Io periodically edit, SO to Speak, the experience
gained during the preceding year or so, with the view
of enabling hini either to avoid errors in the future or
of strengthening bis convictions along any particular
line. In clectricitv sucb a review is likely to be of even
grenter value than in the other branches, for the science
is now in the period of vigorous growth and extension,
when almost every,% c k adds something new to our
knowledge, and experiences crowd in s0 thick and fast
that we are sometimes almost bevildered with thecir
number and % ..i4ety. And yet it wisi never do to say
IlEnough," for a slight hait will mean falling far bc-
hind in the race of progress. This progress bas become
evident along ver>' man>' lnes, and bans cvcry prospect
of being permanent. As the student becomes more and
more intercstcd in the counticss problems presented to
Ilim, so does bis desire for knoîvlcdge incremse, so does
bis comprcbension inîprove, and in like proportion do
bis resuits become more satisfiictory. It is especiilly
remar "able tbait for some time, tbe interest evinced b>'
ibose responsible for the operation of clectrkc ligbting
and powver houscs- in Canada bas stimulatcd a more
thorougb inves-tigàfioq inin the ccononics of central
station practice. Thiese investgations have been frit-
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CLil af resuits, leading iii ver)' nîany cases ta a1 startlhig

.Jiaîîge in ,îîetllods ai opcrating, and ii saie fe%% ta
brapping or alteratioii ai entire plants. Il is observ-
Aible tlîat clectric plants are beiîîg more and mare recog-

iizd :1us capable af careful designiîig ; tliat the opinion
is grawvitîg and taking firni lîold, tlîat the various coin-

panlent machinecs and apparatus are all intcndcd ta work
togetlier as anc colîcrent, liarmoniaus whlole, and tiat

thereiore the due and proper proportion oi hoilers, cen-

,gines, generatOrs, etc., t a cdi other sIioul( be carettilly

calculated. This conviction bas led ta conisiderable at-

tention beîig paid tu the preliminary engineering, ta

which little or no importance used ta bc attaclîed.
Speaking generally, howvcver, the past y-car hb been

îîîemarablc for the brcaking away froni old-tinic ideas
and opinions, for the sonîewhît cautiotis acceptance ot

tiase principles ai practical electricity wlîiclî have beenl

csperiniicntallv determined in Europe and the United
States, and for the general awakening ta the filct tlîat

elcctricity is a special science, ta be studied as such.
We are naw slîaking off the fetters placed on the in-

Justry by an e\treme conservatism ; wc are climibing
ouit oi the ruts nmarked for us b> mnitfcturitig exigen-
Les, and are learning mare ta tilîi forouse.
«Mis is really the cause ai tlic develapment.. that ha% e
taken place alang many fines, and is a f.aiarable.augusr%
for the future. The fines ai progress ana> be grauped
auto probably four, viz.: Inîprovenients in Engineerinîg

îr..tc Inprocnientb in MaI.nttuiactturi zg -9lnpa..nc-
inents in Operating P>ractice; Application ai Electric
Ilawer in New Directions.

Taking tliese up seri ctim :It is quite rcnîlarkable
liaw, in the last twelve mantlîs, flic engineering ai elec-

trical enterprises bas reccived great and increasing at-
tentiOn. The European practicc of placiîg aIl engineer-
ing details from water Pow'er or stcam Plant, righit up ta
the distribution systemr ai a ligliting, or the transmission
systeni ai a railway plant, in the hands ai campetent,
engiaicers in independent. practice, i% :îpparcntly becom-
ing marc favorably considered among us, wvitlî the mast
beneficial and evident results. 13y the adoption af sticli
a course clectrical enterprises have been more and mare
planned with reicrence ta the engineering and commner-
cial conditions oi a particular case ; have been designed
as mieans ta particular ends, and lcss and less as se
nmany " «ads " f or a particular 1'systcnî.' " in this wc
aire adopting tie course sa strangly recammendcd b>'
Anicrican clectrical publicatiahis, as tending ta better en-
gineering, and therciore ta grenter pecuniary success.

In manuiacturing also 've have seen grent, improve.
mients :înd extensions. At lcast two quite newv manua
facturing comipanies have entcrcd tue field, and pur
clînsers have nov a very rnuch more extcnded markc
whlerein ta select wlint tlîey consider most suitable fa
tlicir wvants. For lighiting purpuses %ve nov are able tu
clîoosc betwvccn generatars reprecsning three wvel
known types-inductor, iron-clad and s-urfice-woini
armatures. Altcrnatiaîg airc lamps, and long burninj
-ircs on constant potential circuits, aire quite nunierous
and giving gaod satisfaction, and whiat is of special i
partance ta single phase central stations, a single plias
ailternatinir current miotor is nowv obtainable, and givin,
good rcsultq, in sizes up ta io li.p. and larger. Wherc

as couple af ycars ago direct current generators an
niotors wverc sold only by about four companies, no,
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we find it least ininc différenit iakes, anîd ail goad.
The conscquent canîlpetition, wlile il lias grcatly re-
duîced the cost of gaads, 11as also happily îîecessitated
gleLt iimprocenth iii their quaîlity and cfl*iieency ; coin-
petition has heen along the lines of imiproveient as% wvel
as along that af price only. In Ianips and tranisfarniers
the saine resuit ks noticeable. -contpetition lias forced a
nitici closcr study, of the principles ai design and con-
struction of ail apparatuis, with cansequent betiefit ta
tlic purchaser. Iii altcrnating current apparatuis the
ilarket bas bccn extcîîded so as ta include two tnew
makes af generator, aîîd at leaîst one entirely navet forrm
af watt-îneter. Electric railw.ay apparatus docs not
seeni to h.tc brokcî nle. grounid yet, .àltliough in the
zîear future wc inay reasonably cxpect great advances.

As powver miacliincry, twa, and tliree-plhasc generatars,
wvith motors both induction and syniclîronous., represent
quite the Iîigliest developrient af such apparatus, we
would not be justificd in xpecting any markced improve-
nients or modifications for sarte tinle yct. lIn tlis fine
prabably the maost interesting and important acliieve-
ment is dui:t by %%lîich we are enablcd tu transfarrn a set
af currents bearing ane particular phiase relation ta
arnother set bcaring a quitc différent, relationi. Iliat is
to say, we can transforin a tua-phase tu a tlirce-phase,
and vice versa ; sa that, for instance, currcnt may be
genlerated in two-plhasc by a suitable machine, and if de-
sired, it can be ttrainndtted ta an% ruaisonable distance as
a thrce-phase and then transforrmcd back ta a two-pliase
or used as a three-phase, as niay be most convenient.

Ini steain enigine circles we have lIîd occasion ta %vel-
came the introduction of another first-class Iîigh-speed
engine. Iii the niatter ai inîpravenient in aperating
practice the industry bas great cause ta cangratulate it-
self on the nmarked progress made, and marc especially
on the fact that il is a natural one, having been starteil
spontaneouiv in operating circles, and not as a kind ai
unnatural growth. The continually increiising iliterest
taken in electrical matters by the owners and aperators
ai central stations, large and small, lias led ta a mare
careful investigation into resuits, whicli in turn lias it.self
painted out miany possible econamies. Vouniger nien
-iare more frequcntly found iii the positions of electrician
and engineer nien whoise ideas have not hee.i formed
in the very carly days of clectrical activity, and whoî

*tlierefore have hiad nothîing ta unllearn before acquiring
the new notions. Study seemis ta bc marc gencral, and

*the conviction growing tliat in clectricity the more anc
studies tlic mare ane finds ta siudy. In steam practîce
particularly, it is very encouraging ta, find thiat properly

*qtua.lified engineers, liolding ccrtificates froni sotie
recagnizcd autlîority, arc more generally souglit for,
and th;at the holder ai a certificate takes a hecuer pasi-

t lion, and frcqucntly can canînîand highier pay, thin ane
r not Sa, vouclicd for. Thîis is entircly as il should be,

Dand wc sliould like ta sec uIl priticiplc extcndcd ta, the
granting ai certificates, aller due exarninatian by some
campetent autharity, ta elcctricah mcei. This infusionî
of younigcr blool lias hîad vcr beccicial results iii many
cases, and il is ilot difficult ta predicate tiat within Ilic
next fcw vearsý wc shail hîcar a difféent stary framn cen-

Ctral station men whlo naw wvrite in the doleful plaint:-
g '* Elcctricity docsn't pay."

d In the fine of new enterprises we can clîronicle somne
wv tiat place Canada i lcast in respectable campetition
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wvitlî other cotintrics. Milenî the Lachine Plower Co.
aîîd tie Chanubly P>ower Co. Iî~ecoîîîpleted their con-

structions, Mointreal wilI t:rke a~ front pI:îtce.itiosig citie.s
as regards its power facilities ; anîd there airc other pro-
posed powver efîterprîses, suchlias that or the Keewatin

vantages of electrical distribution of powver ihrough fac-

tories and cities have beemi more cordiallv ac knsoiedgedl

by the mauatrni~eet mdw e ihsatisfaction

that miotors are used iii cotton miilis, palier iiis, etc.,
di..placinig simall, iiellicienit steamn cligines. E-iectricity

is also forcing its %vay Ilelectrolyticaillv,' as witiiCss a
wvesterni Ontario sait %works using currenit for the electro-

deposition of sait. Il. is to be rcgretted that storage

batteries aire niot yet reccived atîmong uis, as aids iii pover

bouses. Ii nItle railway line there lias not beezi a great
deal to notice, but thc ver% nliaîy cîlterprises lin the pro-
miotion stage itt.g-"r a wonderluil actix itN iii the near

future. 1 hure lbas bevmi for sonie timie before the publiq.

a proposeti long ratin a>, W conn ect points iii Castcrni andi
tvest!rn Ontario, tiiiig several water pow crs along
il-s route, andi tranisiîttînig current ilitre(roim O. er great
distances, but il is %tell Io bc etluusjtti- iii expressing an>
opitnion as to suicli verv- extenlilve ntprs

A loircast ot probable electricali de% elopnîcnstb iii the

near future seenms to indîcate a great acti% it> iii ail hues.
Meanîirlacturcrs w~il lin ail likclîlood have thecir handis full

(if business, but cotiipetitiosi.-if tire public cares to avail

itsel( of thc atd%.atagei- %% ii keelp prices down. linductor

t'.Pc aitcrnators, both single andi pomhs,~ill prob-

ably grovw tii fin. or anid iii limte dispiace the older t> lies

of armature. %Vc hiope to sec tire -220-'.olt ianip take al
front place ti nie'.' '.ork. lin riiwa-s '.ori It scerrns

probable that thre aiternating current '.. ill c'.oh c up to
tue (omiller cial point, andi produce ani induiction iotor

sutiticti for r;til'..î rutluiremenets,. \\c also hope ant be-
lie'. th.it 1I lipr' caie t i operating practicc % iii bu
ce'. iore s.ttsf;ictor> duriiig the comning t'..cive mlotluis
tlian ii tlle pitst. We m.'oula ugs that thc gooti
resNolutioziz, for '( ) sl'iould ilcludei tlle foilowing -Care-

Cuil readisig anid Ntud ; tn e\anîlination ilîto thiceco-
iniics of our powver houises ; an cxperiîicntal study of

our distributionî systesis, inciudiing trarisformiers; ; .a

sharp look-out for ativ new illetlîods or dcvices wiiere-
by we ean icrcase our efficieiicv or decrease our ex-

penses.

MFi~'ioîitread St reet Raiiway Colmpaiy
Ttkey and Puadding. are said to have distribuiteti six ltns of

turkey andti lrce toits of plini pudding
alîiig their cîniployees atl Chiristmîas. NVe are îlot hli-
foriied as to whetlier UIl cosilp;ny's systeni %vas in
w.orkable condition or sit on the dlav foilowing the
festival, but lircs'.iiîgii it to-- have beeni, it -;pc.aks

'.voiders for tire digestive po'.vers of tue staff.

Standard ci Efflcency A comTwîFr1F reccutiv appointeti by the
lt Incandescent CGern'.ai lIectriczil Ilistit.'te to investi-

Lampa. ga.te tItis su.bjcct, andi draft a set of

standard rlsanid reguilatiotNî fo-r the guidance of mlanu-
faictuîrer% andi cosietrs,, lias concludeti its labors.
Amîorti the retonnicîieidatiotns is one to pernmit of a varia-
%titi tif _- ler celit. ii Ille Voltage niarking of lanîps
ordered, tlle iaip% to bc tested hy the iina-rkisîîg. It i

', gstcd ili:ît a Variation of 6 pcr cent. in candie powcr
or cicirgy bc perîniitteti, but tie iaînps nîay be rejcctcd

if it is fouti tîtat ulpwartis of 25 lier Cent. of the laips
testeti exeed tiiese Iiiînits. 'lle stanidard of l.1111p life is
to bie tlic îtîaîîber of lînurs at '.vhicli tîte laînp lias iost
20 lier cenit. of its ratid candle po'.eir Mien opcratilig ;0
sîorîiai voltage.

Pteenio ofAci-A Cmutt contauultg \varntgs andi sug-

dens Im tecîîîty gstiî- desigiieti to prevelnt injtîry to
persois fronti contact '.itlî ectric coir-

reints lias beemi issueti by the Manuifacturers' Accidenît
Association of France, to be posted in aIl factories wlîcre
clectrie cu.rrciits or eicctric apparatus arc cmipioyed. It
is prescribcd tlîat w.ork, '..orkilieai, iron tools, or other
objects îlot c.oniîected wvitl the ciectrical miacliiiery,
sîtouiti îot, be tlloved to corne iii proxiiility thereto. It
is reconîcaîtict tlîat rtibbcr carpets or mîats or board

platforis stipporteti oni glass or brick shoult ibe placeti
on tlîc floor about the mîachiines for tic Ittenidanits to
walk uipoî wlîile iii the diýclîarge of tlîcir dtities-. At-
tenitioa i calleti to the tact, dit an imperceptible ptinc-
turc '.'ill destroy the protective qtta.lit> of a rtibber glove,
and for titis reason persons handuitig '.'ires shoult il.s
one lîaîd otnly andi kecp tic other as far remioveti as
possible front '.irc or riietal of aiiv kinti. Ill case fire
shouild appear arounid aiiy %vi.re, switcliboard, or other
electricai apparatus, it is absoiutely forbidden to tliro.'
water or '.vet clotlîs o1 it, or to ailow. aiiytling of tlîe
kinti to conic iii contact wvitli any '.ircs or ciectrical ap-
paratus '.vliatever until the current lias been shutt off
frovil the locality by cuttiîîg tire '.vires or otlîe. w ise.
Iligli tenion i vres are îîot to bie touched 0o1 ail> pre-
text, lio'.vcver tlîick the insulation ; andi no persoîl is to
be illocd to enter, witlîout special autiiorit>, the place
wlicre trasnsfornilers aire instaileti, or to carry a liglît or
snioke iii a rooîn containing acciulators. lit regard
to the latter it is expiainied that the action of accuîiîu-
lators ks accolvipatiied by the evolution of h\drogen gits,
so tiiat explosions nîav easily occur, uîîless tlîe plac.ý is
ivell venîtilateti andt tire kept out of it.

Il'.VIR in this ntimber is printeti
Thoîe Ftre0 tche particulars of a miotor carrnage '.vlicli

has becexi inventeti, nianuifactureti anti
practically testeti ini Toronto. The vehicle is propelled

by ietniit gcerateti by a storage battery. While it
is gratifying- to know tuaI. Canada is w.eli to the front in
tis as iii otlier lines of devclonnmeît, tie question pire-

sents itself, '.viaî useful purpose is likeiy to bie serveti by
suicli a vliicle tlîat is not tiow as welci serveti bv-tlie.horse.,-
tue cectric car arîid tue bicycle? -In otiier %words, eati
the nleet for inotor vehicles be demlonstrateti i a w.ay to
leati to tlîcir introdutction aîîd lise on a large scale ? To
uis il does ilot sein probable that they couti be mnadi'o
displace the horse to aîîv extent citiier outsitic or inîside
of cities. Ini the couîntry the hiorse is emiployeti for a
'.ariety of purposes iii addition to traction. This, added
to the tact that. ordiinry horsef1eslî is ciîeap and checapiy
inaintaineti for country purposes, senms practicaliy to
siiit the door in ibis direction to the niolor vehiele. On
the contrary, in chies, transit reqtîiremlents for frci.gli
andi p-assengers appear to be clieaply and eficientiy sup-
piieti by loises. electric cars and bicycles. Evert now,
as cunîpareti w.itiî a few years ago, hanses have largel.
disappeareti front our streets. Tliose tiîaî rernain are
chiefly emipioyed for cartage purposes or for the
pleasuire of the weaitiiy. For neitiier of tiiese pur-
poses tioes the niotor velticie seern as weii adapteti
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or lilzely to conie juta fav'or. It niglit bc eniploycd
fto-r the carrying of liglit parcels, buit uaîiless its es-
taiîated cost can be grcatly reduccd, it wvill prove tao

c<q If: -upse mziy of mir reI~ anl
aand( a basis on whidAi ta farmi a more sanginie esti-
mate c.0 the ouitlook tor the motar vehiicle, we wouild bc
pleascd ta publishl their views 01n the Subjeet.

mis, revotiti in, lightisng hvlich %vas
Arctylent Gms prcdicted froin the discovery of acety-

lene gas lias flot assumned a mnaterial
fori, and, judging by the indications, noever %vill. If
the dkscovery flad becti as valtuable as imany personis
suipposed it ta bo, the tUnie %vliicli lias elapscd since
it w~as pubIicly' anniounced wo'auld have sufiiced ta
give it a conimercial standing. I nstea(I of advanciuig
it appears ta bo fast rctrograding iii puiblic esteemi, as it
becotiies botter known. I ts dangeraus.- character cati
bc judged by the restrictions witli which the Chicago
Bo.ard of Underwriters lias suirrouinded its uise. Thlese
r-2strictionIs «tre bricily as fallows :'-The apparatus far
the gencration or storage af the gas or of calciuim car-
bide ta hc contained iii a fireprooC building dctaclhcd
fions any iistircd building at least teln feet, an(l fot eIsc-
whiere on the promnises. 2. The valves or devices of
wlîa.tever nature for controlling h rsuea theg

bha ho lcated inside the firepraoC butilding abave de-
bcrilod, and a cuit-aif provided hetween said building
and the building insuircd. 3. Ille piping oC the buiild-
ing insuired shahl ho providcd with a pipe otiet into tic
open air, contralle(l by al saiety devico so arranged as ta
]et the gas escape auitsidc the buildingr insuired whiieeor
the pre:sure an tie piping in the building exceeds fouir
a~nces ta the squtare inclh. Thîis permit is granted iii

COnsider.ation of the agreemont af tlie inisured ta
,tîllpl% .%itlî the above restrictions and conditions. 'l'ie

Ïctieratian, storage or use ai acetylene gas or of calciumi

F .trh)ide in violation of the restrictions and conditions
jaicd is lierehy agreed and declared ta o ani increase
of liaza;rd that is naot assumcid uinder tlîis policy, and iti
caise ai any such violation this policy slîall tlîonceiortli
ho stiîl and v'aid." It is a ioregone conclusion tliat il
nîetlîod ai ligliting wliich is thls miarkod dngrs,
anid wvlicli can onaly ho tised iiidor special and incon-
vetiietit conîditions suicli as tliose stipuilaied by Il Un-
derwritcrs' Association ai Chîicago, will neyer fincl its

way itt genleral use. 'llie trendh ai evetîts iii relation ta
thIs discoverv is also scon iii the fact thiat slîares ai tlîe
Acetyletie Caompaniy, ai Newv York, aiter beiaîg quoted
at $4ao, are said ta ]lave been recently sohld for So cents.

KEEP ON ADVERTISIN'G.
Na business mati nat yet dead iii tlîe sil hbut cati sec

eveti ii duill times ani apportuinity ta let tlîe world ktîowv
that. lie is alive. li advertising atîc's buisiness at as
perliaps tlîroo tinies aust ai lotir il blind and fatal niistakc
ta bcave thie public in the dark as ta whaeiler tie iactory
as still runining and tlîe owncr tliercoi alive or dend.
No ini(ustry tlîat is flot averdotie or wraaa"lv located
cars be effectuallv downcd hy a spelî oi dopressioti.
Cosuniers do not quit tic world as sanie genîîtinieti
did in tic days of Noahi, antI if uinable ta puirclase wliat
tlîey need ta-dav, the Saine nced spoakis for itseli ta-
malrrow. wlîetî the wvind is lau', aîîend vauir sai ls, and
tle a in wvlo is preparcd for tlac breeze is Il matil nîost
benefitted by thc satîîe.-Power and Transnmission.

BY THE WAY.
O.N:I. or tlae 1niat attractive ~iaa detsait

ever slîotvn iii Caida lias lîectn cotîstruicted by' tle aid
of electricity, ta (ira%%' public at tention ta tIlle Massey-
IHarris Conîpany's bicycle. 'lle Crame ai a biicycle
jlacetl iii the wvindaov ai the catîipanly's Slîaw-raolil ati
\'ange Street, Toroto, lias bcen covered %vitla stîxaîl

ontdine ai tlîe miach'ine iti a v'aricty ai' beautiil calors.
13) tlae aid ai a1 tIiniatuire eleet rie motosr the mlachlue is
Slaot'Il iaa operation. l.Ilectr-icitv played an1 imiportatt
pa1rt iti tlîe windaw decarations af tlie ga'eat Stores
charitîg the holidaiy se;ason, andl s con)tiinuhllv canuing
miore' and miore intco evidetîce l'or decarative ptirposes
at puiblic atnd private asseaiiblies.

x xx i<

la nay~ serve ta illustrate tlac ability ai thicelectric
liglIit ta lîold its awn itgaitist ;in otlier iarnî i ofIiuaai-
lianit, if 1 rel)eatt a littIe stary %\Ilchl a trietid a inte
rclatted ta Ile tIlle atlier day. - 1 liad accasion,'' sitid
lae, «' ta visit recenitly- a lit tIc Gernmais village iii Western
Ontario, anîd %vab surprised ta faaîd thae streets and
business pl.aces liglited by incaîndescetnt liglats. fl tlîe
tlac liotel V% lere I putt uip tliere were twclve laglits.
Cuiriauis to knaw whlat profit wvas beimîg mîade byv the
au ner of tlîe liglîtitg Plant, I etnquîircd ai the lio.-tel tiiaail,
Ili. iiiîcl lus liglats cost lUtui. Sliîust voti cent cadli
for cfer% aîîgladi," was the repl> . D'Io Ot au aieiaa ta tell
ilîc,*' Naid 1, - tîat. youi pay ont) abouIt 70 Letnts Pur
iveek for a12 inîcandescenit liglalts.' - Tlitt's slitust ahioud
id," sitid lie, and addecl, ' it uist ta Cost ie -,0 cett, a1
aigl-,id %.eti 1 burtîd laaîîips.' - WVell,'' baid b, - I1us
tlîe i tier of tlîe lîg-litimig planit dlaesn't aîîake au> :tlîaaig
ocut af tlîe buDiss' )esn't lie?"' replied tlîe hue

tî.îiwithi .1 sa reastic stîtîle, -lie gets Ilus nIill lltu.ledl
for niodtsi;îgs ! " It w ilI oabls bc coaflartiaîg ta tlac
lîearts ofi auuiers (if clectaaic ligliting plaitIs ta) ktalow tlt
i one istanice at least tlle mioderni illumnata libecui

atble ta distanîce aIl caîicttasbt niuaîicipal corparit-
tiotas anid otliers, will dIo %vell ta bemare ai draw iîg
(rotin tlais incident tlîe inféerenîce tliat dthîe are lîeaps aif
iloaiev ta be miade iti tîxe electaic liglîting bsacs

APPARATLJS FOR TESTING COAL.
AN' apparatuis fiv, whlicli ati etigitier tîi:a test or

deternie tlîe quahitv anîd adaptationi of tlîe coal lie
reccives is dcscribed iii thue HastoniJauraial af Commaîerce.
The test is naL ititeaidet ta o an asîal.sis, bust pritîci-
pally ta show Uie auiîautit af i\cd carbati iti tle coal
and tlîe percetîtage af a sl. As cadli cai'laat ai coal is
received, atpesare tak-eai irotiî t\veaîty or muore parts
of tlîe car, tloraatghilv nii\edl anîd quartcrcd, eachi
quarter bcîng :also nixecd anid quartered ttil tlîe satiple
is obtaiticd ;tlîis saniple is tliot carefully wveighacd, tîxe
volatile niatter driven off, weiglîed agaiti, anîd tlîe
carboti contiuied atid the «Isis wvcigied. Thiis cstiaîîate
is imîpnrtanit iii guarding :ugainst tlie lise ai ca:al lîavitig
alil tiuiie percetîtage ai aslî. l'lie vatrions cmals diil'er
iti porcentage ai ash whlicli tiev catîtaiu, Saule Cuiîbcr-
latnd coals liaving Crain 12 ta a 4 vert centl ai asli, wliîle
al goad Newv River will ]lave as lowv as - or 4 per cenit.
Tliuis, thiotagli thue coals tiiav look, alike ta thie average
caîgincor, thie lient valuse chîauactcrizitig thlli is 10 Per
cent greater -i otie descriptioni tlîai tie othier, andc,
ascertaititg thîis, an imîportanît savitîg iti tlîe cost aof
fuiel niav restit.
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TORONTO SCHOOL 0F PRACTICAL

SCIENCE
Iîu nccessity of providing facilities b>' wlîiclî the

young meîn of thc country nîiglit obtini a thoroughi
scicnitici trainîing, ta it tlieni for the positions whichi
wçere a'ffordccl b>' the dcvclopmcents in thc civil,
niechanical and electrical engineering field, was irst
recognized by the Ontario Governimcnt in the year
1887, wlîcn .1n act wvas passed sanctioning the esta-
blishinicnt of a Scliool of l'rsctical Scicnce. Arrange-
nients wvere made %vith the Counicil of University
Collegc by which the students of the Sclhool af Science
wvere pernîitted ta cnjoy the advantage of the instruction
give:i by the University proiessors in tîll the depart-
menits of science cnibraced by tic wvork af tlîe school,
and wli, in 8889, these departmcents wcrc transicrrcd
ta tlie University of Toronto, the Senate passed a
sttute afiiliattiig thie school wiitli eUnliversity. In that
year ProiessorC Galbratitli wts appointed by thc govern.

this journal arc nmore particularly intercstcd. The
engineering laboratory occupies twa floors, and lias a
total area af zo,oaa square fect. It is divided into
three departnments-tlîe departnient for testing materials
of construction, the departmnent for inv'c'tigating the
principles govcrning the application of power, sub-
dividcd into tic stcarn laboratory, the lîydraulic labora-
tory, and etectricat taboratery, and thie department for
invcstigating problems connected wvitli standards of
lengtli, tine, astronomical observations, etc.

la the cquipment for testing miaterials is included an
OIson torsion engine for testing the strength and
elasticity of shltiîîg. Thîis machine will twist shaft, up
ta 16 icet iii lengtli and two inches in diarneter. The
equipment of the power dcpartnient is as follows:

A Baibcock & Wilcox 52 horse-power boiler ; A
llarrison-WVlartori 12 horse-power boiler ; a So horse-
powcr Browvn cîlgine, constructed specially for experi.
mental inve.tigation. It is steami jacketed, and lias
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nient as principal ai tlie school, and the management
thereof wvas' entrusted Ia a1 counicil ai whicli lie %vas
chairnian.

Tlie regular departilents ai instruction are five in
nuniber, viz :Civil engineering (including sanitar>'
engineering), mining engineering, mechanical and
electrical engineering, archîitecture, analytical and
:îpplied chiemistry.

he reizular course in cadi department is ai tlîre
) cars' Juration, at the omanpletion tif %NlliJi tlîe Japlaia
o! the 4cliool ib granted ta thic %tudeiit. The c4i.ipmnit
af the sclîool lias beeni procecedc with 3ear by year, and
ib no%%~ admost compîcte. TIiere are the henical, blo%%
pipe, and aN'saving, itamip mill, electrical, meteorologi-
cal, hiydraulir, s;tcani etigine, and the testing of
niateri.0% laborateries, in aIl ai Nvlîiclh the apphiances
aire oi a siandàîrd in keeping wvith tic requiremients oa
rirst-class schiool.

Mec give hîerewvith illustrations and sanie particulars
ai tlîe engineering equipnient, in which tlic readers ai

tlîrce alternative exhausts ta tlîe apen air, ta a jet
condenser, and ta a WVleeler surface condenser pre-
sented ta the sclîool b>' MNr. P. M. Wliecler of Ncew
York, the inventor. Tliere are also a Blake circulating
purnp, a Knowles air ptimp and a Blake boiler feed
punmp (the latter being a gift from the manu factu rers),
and a machine for testing lubricating ails and measuring
journal friction, built by Richie Bras., Philadelphia.

The hydraulic division is furnished with a three
tliraw pumip, lîaing a capacit> of 500,000 gallons per
24 hours. There are also large tanks Iurnished with
orifices. and %weirb, mensuring tanks, etc. A three feet
jet turbine, a nine inch McCormick and a six inch New
.American turbine, tlîe latter the giît af William
Kennedy & Sons, af Oven Sound, are also included,
tagethier with the usual nîeaburing instruments, indi-
catars, gauges, gauge testing apparatus, scale!,,
brakes and dynaniameters. The shafting is driven b>'
a 7 horse-powver Otto gas engine, a 2o K.W. Edison
motar, and a Brawn engine.
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Coming to the clectrical laborator> , the first section

,s thc engineering division, ici whici? a 2o K. W. niotor
furnishes the power to drive sevcral continuonus current
dynamios of constant potential and current, as wel as
an alternator. Tiiere a.re two mnotors of 6 and 3 li.p.,
be<.siles scvcral sinaller motors, one of whicli is for
alteriiating current. Recently tiiere have beeîî added a
polyphasc niotor, and a rotary converter. On the wvalls,
besides rlîeostats, arc foin types of transformiers and
sieters for co,îtintious and alternating ctîrrcnts. Arc
laitips of sevcn types are liung aroutid the laboratory,
anîd incandescent lanîps wvIicli nîay bc used for the
purposes of a rheostat. There are also a battery of
Roberts storage cclls and several chioride accuniulators.
A new sivitchboard is being constructed under the
personal supervision of Mr. Roscbrughi, whvlîih, ii
addition ta aflording facilitv for inter-connection, wvili
also carry measuri ng instruments wvhicli may be readily
î,îtroduccd into any circuit. A Thomîson balance,

The clectrical apparattus iii connection %vith the
U'niversity of T'orontoi, to wh'ich stu.idcits luive access
also, includes electrononieters, galvanoîîîeters, resist-
atice couls anîd bridges, testing keys, batteries, electrical
nmachines (Hlz aînd Carre), Ruhîmkorff coils, Croakes'
tubes, telepliones, etc.

Elcctricity lias also becîî used to facilitate the s;tudy
of tlîe science of architecture, a1 powverful electrical
stereopticon being eniployed for the illustration of
designis.

In the iiiig departnient a six 1<AV. constant
potential motor, supplied by i 10 volt incandescent
circuit of the city, and made by the Canadian General
lE-lectric Co., at 1'eterboro', ks used for driving the
machines for making tests of ore, etc.

Ici addition to taking the course of instruction in
the sclîool and passing the requisite examinations a
candidate for the diplomia in meclianical and electrical
engineering is required to present satisfactory evidence

CG.%LVAxwucrF.TR Lý%iiou.-tToRv, SC11ooî. OF I'aACTIcALSCIIEsCE, TORONTO.

ninîticellular electrostatic voltmeter, and high potential
electrostatic voltnîeter, a Siemens' electrodynamonîeter,
and standard WVeston measuiring instruments furnishi
the means eitlier of accurate observation or for stand-
ardization of inîstruments for ordinary uIse. These are
generally is*ed in a separate rooni, to wvhich connection
is made. The second section of the electrical laboratory
is a rooni 24 hY 49 fcct, in anotiier part of the basement,
from wvhich iron bas as fat- as possible been removed.
Here ten masonry piers support gadvanomcters, an
electrometer, and other mirror reflccting instruments,
and testing work cat be done free from disturbing
influences. Fume cupboards and sinks have been pro-
vided for wvork with galvanic and storage celîs ; the
room is also supplied with Wheatstone bridges,
Koliirausch apparatus for electrolytes, standard divided
microforad condenser, Clark cells and otlier apparatuis.
XVircs Jeading froni this rooni to thc switchboard allow
measuirements to be made in connection wvith experi-
ments in the other laboratory. Connections to the i xo-
volt circuit of the city aire accessible in ail the rooms.

of liaving liad ait least one year's good practical ex-
perience in onc of the principal occupations connccted
with mechianical wvork, sucli as machînest, pattern-
maker, mouilder, steam engineer, etc. There is no
restriction as tô the place wliere the candidate may
have gained sucli practical experience.

In connectian %vith tie schîool tiiere is the 1Entgitieer-
ing Society, wvhicli is carried on by the students, with
the approval and encouragement of tlîe teachers.

The efforts_ of Prof. Galbraithî, tlîe Principal, to
maint.tin tic higli standa~rd of tlic school ha.uc met 'nitl
miich success, while the cost of it.s maintcn.Ïn,c is s.aiJ
to be less th-in an> sinîilar institution. M r. T. R.
Robehrugh, 'M.A., is lecturer in clcctrial engineering,
. ssted b) Mr. A. E. BIack-,ood ;M.J .DfB
A., is lecturcr in applied melakand Mr. W.
Minty, B.A.Sc., in miechanical engineering.

The raicpaycrs of Alexandrin, Ont., atre noving iii the direc-
tion af sccuring an clcctric raulway front tic Casiacla Atlantic
depot Io Greenî Valey, a dittance Of 4;ý gsile.
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THE ROMANCE 0F THE TELEGRAPH.
Ttn Decernber nuinher of the Miethodist magazine

conitains an article inmder the above titie by Marion
Normali Irock, in wvii tise fact is rclatcd tisat iii China,
Mien tise teiegraph Iiie wvas built, at F-oochlov, the
people brokc it cvcry niglit, belc'i g it wouild cast an
cvii speil ovcr the cotintry. Thcy coilsidcrcd even the
shado%% of a pole fasiiing across a tomb as a desecration,
and as tise graves in China tire often in the private gar-
dcns, it wvas difilcuit to sccure Il way leaves," for neithier
love nor money would inducc the Chinaman to toicrate
titis sacrilege. Tise natives of Scnlegal have al super-
stitious dread of what they cahl the Il wvhite man's talk-
ing-jumbo," and hoth iinc asnd iincsmcen are ieft uin-
niolcstcd. In Coonsassie, the nativcs ieft thc white
man's wvire alone after they liad constructed a thresîd
liue of their own and so satisficd their self-
respect.

The writer of titis article ailudes to the vigorotis

Tise bison, on the plains of tise Great West, fouid the
accommodating posts could be Plcasantly liscd as curry-
comibs. Trhey wvcre, tiowevcr, ilot lit ail durable for this
purpose, as the bison gave thenm vigorous usage. ro
protcct tise poles froni sticl trcatinent, sharp iron spikes
%vcrc driven into a large tnmber of theni. But this
ingeniotis (levice did niot %vork wvell, for tise buffalos
rcgarded the spikes as a great inmprovemiert to their
curryconmbs, and chose tite spiked poies evcry tirne in
preference to tise others.

RESIGNATION OF M1R. RUJTHERFORD.
Mit. \V. Rutherford, cliief engitnýer of te Cnda Gesnerât

Electric Comnpany, ba.s re!sigiied bi% Iostiosi, Io tcceit tbe nass-
ngesssent of tise cîcîrie tractions delpartient, wiiicls *s ssow hcisig
establislied sy te wvel4csown Etsglisbi engitneering andc cossîract-
ing rrs of Dick, Kerr & Cupty

Mr. Rstlierircl'.- experience inii usechicali.t and clectricai engi-
necering, gained lir.%t in Card!iff, Wales, tisen wviîi tite Thsomson-
ilousios international Electrie Conmpany in Souths Anscerica and

EXPLRMENrAr. ENGIN, ScitOOs. OF Pt .scic SciVscF., TORO\TO.

opposition ta the land wires oflcred by the animai crea-
tion. WVc arc toid that in some parts of Norway, tise
lower part of tise poies lias to be protectcd in order to
keep tise bears from clawing themn to pieces, under the
supposition that tise humming of the wvircs ks the drone
of itssects witisin tise posts. The large wvoodpcckcr of
Ncsrway and the green woodpecker of California, prob-
abiv deceived in tise same manner as the bears, bore
nsvriads of isoles in tise posts. Our busy Can;ldian
woodpecker appears 10 be more sagacious-at least his
attackis on tise telegraph pole have not been frequent
enotîgi to be anywhcrc recordcd. In the tropics, the
posts have becis tre.sted witis creosote, wiscrc iron poles
are flot tised, to prevent the destructive raids made by
tise wtvie ants. Monkevs find tise wvircs of the tele-
grapis make dclightful perfortsiing bars, and frequently
lise tiscm in thiscr gymnasttc exercises, thuis causing a
serioîss leaktsgc of tise ctsrrent. Nliscicf-loving cie-
phants, in tise glory of their strctsgth, wvill occasionaiiy
pcrformi tise feat. of lcvelling a dozen poies or more.

eisewbere. nd finaily %ince I5890 as chiel esigiuseer of tii Toronto
Construction andi Electricai Suppiy Company and tbc Canadianl
Generai Eiectric Co., bas been suds a% in rcndcr in ensinensliy
fittcd for tise important and responsibie position wlsici lic is about
to uindea-take. Practic.dily te entire period of cicctrie raiiway
dleelooptnent in ibis country iN concrcd by the fit-e 3'cars ivbich
Mr. Ruthierford bias spent with tise Catndiaus coisn 1, in bi-
officiai connertion with wbicb lie lias isad tise supervision of tise
enginseering fcatures of tise greater usumber of the impor-tanît eec-
trie railwav instalslations tbrousghout the Dominion. Tise engi..
niccring firni of Dick,, Kc-r e& Ce. is aie of lise la*rgest in Great
Britain, uiueir butiness as in.itufatctuirers oi rails ansd gcneral rail.
sva3' supplies beisig carried on iii ail parts oi tise worid. In
Catuada isey are principaliy K-nown as bsdiing at-cnîs for the
Plienix steel rails, used on the Toronto and Moiti reai raiiwvay,

ssts.Tisat ili 'y shoulid have considered tise prescrit ani oppor.
tune noiluisut for entering the electrie raiiway field nsay Fe talten
.% etblii.%iing tise fact isi tise long deierred developmeusî of

ciectrse ir.tçtstan in Great Bu-nain lias coussmesiced an carseies. Tise
EETI-LNv.WS, wile rgretting NIr. Ruitherford'. departure

fronm tise r:unks of Canadian electricai engincers, féeis at tie saine
lime W~uisid to congratulate iin on the eniargcd scope oi his
futture work, and Mes,rs Dick, Ke±rr & Company on isaving se-
cured the right mi for the rigii place.
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CORRESF'ONDENCE
AN ELECTRICAL LABORATORY.

MoNauî.,Decenîiber îotlî, 1896.

l'o the Edir >filit CA-jAti>AN EU(LCTuicAI. Na<%%s.

Siiz, -In reading over tie C,%NAIAsý% lýI..ECTRIC,%I.

NSîus for the nionth of December 1 nioliced a paragrapli
hieaded Il Electrical Progress."

V'our suggestion that a central station laboratory
Linder conipetcnt dlirection should be establishied, in
wilîi ail sorts of tests could bc maide is a valuable one.
Let nie statc, lîowever, thit in our eleetrical departiicîît
of à1cGill University such a laboratory alrcady exists, in
wlîichl %e have been carrying ont practical tests on1
transfornmers, airc lamps, dynamos, etc., for mainnfac-
turing establishments. The laboratory is very fully anîd
cornpletcly equippeci for carryiîîg on sucli tests, but,
stringre to Say, the greater part of Our wvork lias cornte
front the United States. WVe should, howevcr, lie
vcry pl,!aîsed to carry out similar work for Canadianl
irmis.

Yours trul>',
HENRY T. Bovry.

IFORMATION WANTED.
SCOTSTOWN, Il. Q., Dec. i6th, 1896.

T> the Editor or the CAg1An)AN ELECTRCAL Nnwv.

SiR,-I wisli to transmit about ciglit liorse power a
distanîce of aibout i,300, feet from IL water wvlieel, whicli
1 caîn do b>' using ant electric motor, but that is expen-
sive.

1 have been thinking thiat 1 could connect an air comi-
pressor directly to due water wvheel and carry the air i
sîeam pipes to the place where tue power is required,
aind use an ordinar> steam engine. Tiiere is onl>' one
difficulty 1 se in the ivay, that is, to kcep the engine
front heating. Perliaps somte of > our readers have liaid
experience wih this kind of povîer, and cati give nie
some light on thue subject tliroughi the columnls of TiiE
NEvs.

Yours trul>',
C. H. PàARKER.

[it is perfectl>' feasible to transmit the power b>'
nieaîns of a compressor and a steani engine as yois pro-
pose. There is nuo difficulty about the heaîting. The
cylinder of course would need oiling, but the principal
difficulty thait lias heen lounid hais not been the lieating
but tue cooling, as the air expands wvhen releaîscd from
the engine aînd usuall>' produces frost. The methuod of
transmission b>' conupressed air lias a good deal to be
said in its favor, but in duis individual case wve are of
the opinion thait the cost of the apparatus, namel1y, the
compressor aind tic engiuie, %vould be considerabl>' more
tuan the cost of the electric outfit.-ED. NEWvs.]

ONTARIO ASSOCIATION STATIONARY
ENGInEERS.

ToRoN-T0, Dec. 21, 1896.
To the Edior ofrthe C.A!NAVAN ELICICAL Nz%

DEAR SIR, -Since the first of November tlîirty-seven
engineers huave been exauiîucd by tlîe 0. A. S. E.
Examining B3oard, and thiirt) were successful and ce-
ceived certificates.

The city couincil have latel>' paissed a resolution pro-
viding that cvery engineer in thie city's enîplo>' must
huold ait Ieaîst a thîrd class O. A. S. 1E. certificate, and

tie H-amîiltoni School Board haîve passed a siiiiilar reso-
hîtaon ian regard to the carctakers ol ail their publie
schools. The city counicil of st. *I'Iiîas i.at the trne
of writiîîg considering the %(Ivi-,.bilitl ot passing a by-
law 10 provide that ail men in charge of steani boliers
iii that city be required to hiold certificaites of compet-
enice.

During the past two niontlis several ilîaîniacturing
concerns have requircd engilleers and have rerused to
entertain the application of anyv englîleer %who did not
liold a statioîiary eîigineer's certificate. rhiis is quite
uiatural as thîngs are, for the only proof tlie steani user
cani get, iliat ant engineer lias a knowledge of his work,
is the filct that lie liais passed a practical exaînîlilnationi
and lias a certificate of qualificaition. 0f course, tlîe
fact that a tuain liolds al certificate does not prove th.at
lie %vill not be caircless, lazy or indifféerent Io lus clii-
ployer's initercst, but it ks proof tuit lie lias a knowledge
of luis duties as an enigineer, anid tiat lie lias (up to the
tirne of exaîmiiaition) been steady and sober.

It is tlîe intention of tue C. A. S. E. anîd the 0. A. S. E.
combined to aigain introduce a measuire before the corn-
ing parlianuent to provide for the quailification of ail
enginecrs iin charge of staîtionary steani bolers and
eniginles.

An>' engineer desiring information regardiîug exami-
nations Linder the present act %will receive .1 copyoi sanie
aînd by-lawvs on reccipt of a post card asking for saute
and giving name and aîddross.

V'ours truly,
AL.UERT E. EDrN<S, Registrar.

Office, 88 Caroline St., Toronto.

11-E YCUNG MANMS CHANCES IN THE
ELECTRICAL FIELD.

TuEL following opinion hy Mr. Cli.î. B. litunt, Mana-a
ger of tue Lonidon Elet-trit Co., %%ab recci'cd too lite to
be incorporated iii Uic s)mpobisim On the itboe btUbjeLt
publiblhed in TnE ELEî.;TRit-i%. Numws for Dce.niber.

IlIn reply to your enquiry 1 beg to say that 1 believe
the opportunities for young men who graduate ais elec-
trical engineers are inany, aînd wvill increaise yeairly as
tic difTercnt branches beconme more perfectcd, particu-
larly in connection wvitl ail central stations, street rail-
roads and otlier electrical establishimenîts.

" 1As you are aware, a great deal of the electric cu r-
relit losses are caused by a iant of knowledge of the
proper construction of the lines, and distribution of
sautne.

IUiless the manaiger, superintendent or foremian of
compaînies aire competent, aind know tlue carrying capa-
city of ivires ait ail distances, the resistance of the differ-
ent kinds of metal uised, thie interior construction ol
every paîrt of thue generating macliniery, iîucluding boil-
ers, engines, dynaimos, aiso traîîsforuîîcis anîd nîetcrs, it
is impossible for a company to 1lanov wluy they are flot
making mioney, or to locate the trouble.

I therefore, believe thuat in a fewv years aIl imuportant
positions in connection wvitil electric liglîting stations,
electric street railronds and cecctric manuufacturing es-
tablishments wvili L-z filled b>' graduates front our
différent electrical colleges, and as fast as vacanicies
occur in tue older stations, young graduates will bc
taken in to fill sanie. But like any othier profession,
they must not cxpect to rcceive large salaîries until the>'
ive proved thernselves capable and wvorîliy of tlienl."
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SPARCS.
The is year nid son of Wmni. Crîîse ivas kiIied in Kingston by ail

electric car.

G*oeo. Alexantder hia% ber,> granted a franchise fur electrie ligist.
ing kt Kasiu, P1. C.

The Hluit Eicctrie Co. wiii place ain additionai dynamo uI the
power lituse, D.iînsMilis.

i'arrsboro, N. S., wili probably be lighted by electricity. The
question of ltirchasiiilg a plant ig now unsder consideration by te
town.

t iii said ltat Greeriwoisd, Ont., wili sitorlly bc lighted by elec-
tricity. II, is iîîîcnded te milite the waîer power in the nceighbor-
huod.

Tire atintmal meeting of lte sharetioldert of the Toronto Street
Railway Comtpany wiii be iîeld in Toronto on tire 2otlt of titis
menti,.

The West Kootenay Plower and Ligitt Company and lire Ken-
îenay Powerand 1.igitt Comsny, of Kootenay, B. C.. are seeking

Messers. Plewes & Spence, ofCrecmore, Omit., have scecurced the
contîract of igiîting the streets of Collais-u, and will put in an
electric light pliant.

A niew 7,000 liglit dynamo baq recently been placed in~ No. .5
power bouse of tr Ottawa Electric Co. Thi-, dynamo replaces
right 750-light machines.

Ait action was brought hy Mr. Ension ta recoiver $6oooo dam.-
agves front tire Brantford Street Railway Company for injuries
received in an accident, by which he has becomne paraiysted. A
verdict for $ia,ooo has; been given.

A companry in which Mayor Ellijot, of Brantford, i% interestcd,
propoe building an electric s-aiiway fromt Brantford te Ayr, via
Pari%, and assailer- front Brantford ta port Dovcr. The cily of
Bratford wiii be ai-ked lu gratit a bonus.

It i>. repas-ted that ost condition that the Dominion Government
wili a'.sist, ltî- Grand Trumtk Raitway Co. have offes-ed te convert
tire, Victoria Bridge ait Monts-cal int a doubie.track strutcture,
waiait a additiu,.al truck for a trolley ser-vice.

Tire whole of the lines of tire Consolidated Railway & Light
Comn a:y, of V'ancouver, B. C., wcre offered for bale by auction
by Mr. W. Il. Ilooper by order of the Yorkîshire Guaranîce
Skciiritie,. Company, trusteex fur te bomtditlders, but no offers
wes e s-eceived.

l'lie Hit Eiecîs-ie Co. are buy building titeir double truck
betwecîî Avîrner and liuit. When sie road h. reballas4ted in lte
sprhiig and tite double truck flnisltied int Aylmer, Mr. Spencer
aSseri.% that te runs wiIl be made in fluleen nminutes or ut a rate of
about forty mtiles an heour.

Jamtes Besi lias begun ait action again.%t tite Hiamilton Strcet
iRailwav Compiany for damiageu fer being put off a s-ceet car afier
lîaving droppe!d a îîusched Sj cent piece in thte (are box. Thte
conductor, le allegts, refued to aliow iimta ride ta bis destina-
tion uties% lie paid lthe sccond lime titerefor, lthe coin witit a hale
in il nul being acceptable.

The Stps-intcmiidcnt of tire Goveritie:tit Telegrapitie Service iii
estgagcd it ps-eparing for the exteniot of Iclegraptilissne.% from
E%.qisinitx P>oint, Que., lte present eatcrly terminus of tire line
on thte itortt %florc of the guif, Io Belle Isie. lit the course ofirte
siexi year it i% cxpecç-ed lt add about 8o> utiles of line, wbicli will
carry ile wirces a% far as% Natistquast, 666 milex below Quebcc.

l'bc city counicil of lalifax are stl satistled witit the service
Nuppliedl by rite aIs-cet railway cotiipansy, aîîd rebolutions have
beemi adopted auîlitriing tîtat legal procet'dings be lakeit if i.î
this-îy days tite contpanry do not fus-ii, lite coutîcil wiîh lime table
and st.alc of fiea asîd syalem Of tratnsfers. The city enginerr buis
also been int'tructed te report ors the coat of an electric lighî plant
tu bc, contîrolled by tr city.

A ch-arter ha% bersi granird to the British Columbia Tunneling
and l).lptîtCompanry, Limitcd, of Roasland. The pus-pos:e
of tire coîiitany is te cosîsîs-uct a tunnel titrough Red niounstain,
and to consînict double track% on which il is propoed lu operate
elects-ic car% Io convey ore fromn tbe differetit mtinsî. Thte pro-
jectors ce thte undertakiitg aire J. F. McLaughlin, W. A. Camp-
bell, aîîd Jolin J. Muynaitaîî, :and Col. Frank Mobes-ic> is prepar-
ut5 estittttc. Of lte wOrk.

Tire itcw combiied pass<!ttger, baggage and istait car now being
constructcd for the Ottawa F.lectric Railway will sitortly be cent.
plet.-. Il will bc a fine pieee of workmanship. Thte mines-kw will

be finished in po'ished Oak and beatitifully carved antd tite
Windows in tite paqçenger portion will bc of plate glass. Thte
lenth of tite car wif' be a8 feet. Tite cantpartnîent for paNsen.
gers will be ai one c ad, the bat3gage rooms iîî lire centre, and the
miail nialter remus i the alter end.

Itýreported thal a conipany lias becit orgastizeci il% Philadel-
phlia lu Itromole a systein of gold îiinig wiîlîu,,î remuvingK tire
ore front lite earth. Tire scîteine is lu msik sitafîs a few incites
aparl asîd puminp it etti a suiltable dissolvent. A strong electric
current is timen lu be pased lhrvugiî the soit beLween the %itan%.
The action of the electrie current is claitibed lu be ltat il wii
carry With il lite dissolved. goid front one sha lu ite oie ther and
deposiî il ltes-e on aîty ittetallie circuit imi lite saitte matiner a.%
electro.plating.

Thte Toronto Radial Railway Custîpaîty is %eekitng incorporation
fromt the Ontario Legislaltre lu acquire (lie fratnchtise and properly
of lthe Toronto Bell Liste Railway Company, or any otise- coin-
pany opes-alittg or baving lthe righl tu opes-ale ait elevtine or otiter
railway in the city~ of Toronto, or witiit ffty mîiles tliercof. Tire
compatîy propo-se te convertinto an clecls-ie rond lite steams rail.
way which was construcled arousîd Torontto sorne ycars agu by
the Grand Trunk Railwvay. MNeb4rç. Mercer, Bradford & Titus
are acting as solicitors.

Ms-. James Hill, of Cleveland, Ohîio, lias just completed the con-
struction of a chimney for tire Si. Johit (N. B.) Electric Railway
Company, whicb is te third largeqt in Canada. The ciîiney i
t77 feel ini height front the grouind and gues beneatit te grotind
3a fcet, where il remîs on a solid rock founidation. Il conlains,
apps-oxirnately, 400,000 brick. Tire founsdation is #8 fécet square,
and titis exterior %ire is preqerved t0 a iteight Ot 40 feet above lthe
grousid. Front that point Up it is rounded and below te top il
niarrows te te feet 6 incItes, sweliing out It a feet nine incites at
lte top.

Thte transmission of electric current froin Newcastle te Sacra-
mento, Cal., bas been succcssfuliy pcrfornted. The distance iii
llîis-y miles. Tbrec high potential wires carry lte current front
the power btouse te the station, wliicis is f.îrîthhed wiîh two
moto-s aud IWO arc ligit dynamoe, witici run 12o arc lighits. It
bas al"se igit slep-down Iranaformers. te reduce the voltage, aîtd
lthe switchboai-d is fus-nished wiîh several af the latest improve.
ments. A current of z5,000 volts was tus-s-ed on at Newcastie t0
test lthe line, and il was found la be in perfect order wtest reach-
ing Sacs-amento.

Thef e i% an erigine built i50 years ago, whicit is said te be still
ise in a coal msine in Engiand, doing duty five boeus-s a day.

It puntps Water fromt a shiait 750 fel deep. Thte engime ta con-
sidered la be the oldest %lcam tiser in lte world, being built by a
blacksmitb named Newcomen. The engine works at a pressure
of two and a haif pounds Io the squarc inch, giving a litie ove-
flftyhiorse pDwer. Ils weight is about 6oo pounds. Titecyhitider
n. five and a itaîf feet in dianicter witit a s-ix foot ztroke. The
walking beurm as of oak. The fater and grandfaîlîcr of the
present etigineer preceded hims ah lthe posut of opcrating the Adam
of ail sleam engines, ào that lts-ce genserations have iad lthe honor
of operating lite atîcient piece of machistery.

Tbe waterworks and electrie ligbt systentsi of the corporation
of Sudbur-y wcre succesiftàlly slarted a few days ago. Tbey as-e
opes-ating fr-omt teir allernating current two-piase- dynamo, fus-
itished by the Royal Elect rie Ca. of Monts-cal, over taoo s6 c. p.
incandesbcenI lamîpei s6 strect arc lantps of the lielios type of
2000 c. p. cacit, and a number of %lisait muot-rs driving prinîing
presses, meuat choppe-s, etc. The power btouse, in whiclî are
erecsed lte ruimps as Wel as tbc electric liglîf and steams
powe. i% a solid brick structure 2>4 stonies itigit in tire main pas-t,
with a boîter- reon extens.ion, solid siesne basenn, cement and
itardwood fleors, and situatcd cloe to lthe lake on ps-opes-ly
bouight for the purpoe. The plAant cons4ibts of two boliers of(lo
h. p. each, made by jenickes, of Sherbrooke, lwo Nortliey duplex
pumiss witiî a capiacity of 30,000s gallons pet- he~ur, one 125 b. p.
Wheelock auhomatic crtgine witî conidenser, One 75 k.w. "...
generat or, wil Il 2itation apparat us conmptecte. Tbe water-is forced
by lte puntips 1,110 a steel tank buihî on a aseel tower, which froids
70ý,000gallons. Tite elevation of the îawer gices 82 lbs. pressure
al the litdrants, whict ii; anmple te lait a fis-e bîrcam oves- lthe
itigit building i the town. The city (atie-s and the people in
gentesai are itigitly pleaNed wiîb lte Cutis-e plant anîd much credit
is due te the crigineers, Mle.%%rs. J. R. Gardon, C. E., and I1. Y.
Rothe, D. L S., fuslte flrsl-class manner in wiiclatIbis second and
ncw plant watt in*slled.
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MOONUIGHT SCHEDULE FOR JANUARY.

Day of igi. Exing i No. of
Month. 1 1ilt Exi~i1 Ilours.

3i..

4 ..
5..
S..

10..

12..

14..
15..

17..

19 ......
20.

23..
24..
25«..
26. .
27 .»
28..
29 ......
.30..

31 .

R'.M. 1
il 5.15
le 5.15

n 5.30

et 6.50
.1 8.00
ei 9.10

~i10.30
il11.30

A.M.. 1 2.30
ti 1.40
mi 3.00
il 4.00

No liglil.
NO iglut.
No ight.
No ight.
P-.hl 5.30
el 5.3a

s, 5.30
mu 5.30
mi 5.30
mi 5.30

mi 5.35
il 5-35
Il 5.35
Im 5.35
'i 5.35
Im 5.35

Il.îtm. 6.25
mm 6.25
mi 6.25
mi6.25

i6.25

et 6.25
il 6.25
il 6.25
le 6.20
te 6.20

mi6.201

6.20
n 6.20

No liglit.
No ight.
No liglit.
No lighl.

P. hi. 8.30
il 9.40

le 9.40
im 11.00
em 12.00

A. M. 1.30
fi 3.00
il 4.10

'i 5.30

6. Io

le 6.1o

Total,

IINI.M
13.10
13-10
13.10
12.55
t 2.25
11.35
10.25
9.1 si
7.50
6.50

5.50

4.40
3.20
2.2n

3.00
4.10
4.10
5.30
6.30
8.oo
().2Çq

10.35
11.55

12.35
12.35
12.35

227.55

TRADE NOTES.
Il is said tu be lime intention of the Canadian Pacifie Ry. Co. to

sumb'sitmite nmienammd wool for lIme wooden coverimg whicli uns
luterto been used on timir locomotive boiicrs.

Rlcgmnummg wmti mime mewv yenr- the imanue of (lie welkmowu nmarn-
f.mLturers of Reatiier bellinig, Mlessrs. Robin, Sadier & Hlaworthm,
%vas cmamged t0 IlSadien & H.nwortii." WVitii this chamnge mime

tuusaes vt bc ceusductedl exactly as before.
Mr. R. E. T. Pringle, ýMomtreal, agent for lime Packard Electrie

Co., Litd., of St. Catharinmes, Ont., lias rccentiy opened a large
sînrema No. 2i6 St. Jmues St., Mlonîreal. MIr. 1'rimgle's iargely
îmerc..ed biius*ness lias nccessitaled tuis, and lie is fortummate in
liasiimig one of' time bcst iocatcd elecîrîcai stores iii Momtreal.

Tite Ro).aR Electric Co. are imstaiiing an elecîrie ligmtimmg plamnt
for Wni. Irving, of Sundridge. Tmey are furnisimg omme of tlimir
latest type two-phnse "IS.K.C.' 25 k. w. dynmos. Contracts
liive alrcaidy been becmrd for about 200 liglmîs, and albo for one
miretr tu rosi off tue sanie two-phase altertiating circuit.

Tme Comsolidaîed bliiling Co., of Pleterboro,' are having tîmeir
large milis lighied by clectriciîy. Tite Royal Eiectrie Go. is
fumrmishimîg Ilme dymnamoi and nunterial, and Mtr. J. H. Greer, of
i'eterboro, is inslaliing the plant. Tute Cosolidated Mlilling Co.
exPect 10 ltun about 24 lmnurs fier day, fromo wliil mt wouid appear
tient tumey have plent>' ofbuisiess mn vmew.

aV re advised timat as tue nesumit of tîmeir rapidiy inereasing
biNincess the P>ackard Ehectric Go., of St. Catharimnes, wlvi simortl>
lbc conmpelicd to double the capacity of tlmeir plant for time marn-
fauctuire of lanps and trainsformers. Tlmey report iaving brouglit
tlimeir transforniers up to the higliest stage of effciency, and thal
mhey are finding excellent sale for ilimeir Scliceffer watt nuelers.

Tite Dodgc WIsood Split Pmliey Company, Of 74 York sîreet,
Toromnto, are nut offéring for imniediate deliver) higl grade
turmmed and polishmed strei sluafting in an>' diamelter and in any
hemîgth "Pf 10 24 feet cadi ; mnev.' dcsigns in cithmer conupression,
grinm.dcah or fange couplings ; bangers of all kinds, any, drop,
of laiesm style, adjustable in aht dir'ections, witll either plaimn bear.
îmgs- or lIme Dodge Company'!, new patent capiliary %elf.oiiing

hueaîngs Thuis ms positiveiy clainicd Io be the mnost upto.dt
liue ofpwer trainsniission appliances on lime mîarket, and muarni-
ficturers and others uming siafting, iangers, pulieys, clumics,
etc., wiuî do well to gel the company's prices when in wanl.

The Bm'antford Eiectric & Operaling Go. have purcmnsed fmomn
tue Royal Electric Co., of Mlontreal, and now have in operation imu
tîmeir station. at a50 k. %v. IlS.K.C. ' two-phase altenating current
djemmnmo. This conipany had a number of serious m*isfottmnes
vih ims igmting apparatus, anmd dcsired a new machine delivered

t lucre quickhy. The order was given 10 the Royal Electric Co., of
Momureal, on December 5 th at 5 p.mi., and on Frida>', Deccmber
i mîi, tuse dynamowavs furnishing ighî l0 the cii> 0f rantford. It

'a ready for operation in a lle more Ihan Lie das aficr the
order .a given. It %vas set up in rmnning order in the f.coyo

lime Royal Eiectric Co., in Monîreal, fimd 10 bc disniantled and
buxed, s!hiipcd 10 Brantford and timere tnboxed and put together
again, set on foundations and connected 10 tRie old svstems. The
'!nie of transit wns fromo 6 p.m. Mondas', mntii s 3 noon, Thmursday.
Tuso balance of the lime was consumed"in disnianlimugamui boxing

nt Momtreal anmd tmmîioxiîg nmuit seltinmg tmp in Brantford. It i% the
ientionif the lBrantlford EIL'ctric & OpeIraimmg Co. ini future te,

ftrisi power froin (tie two-phlase Nymtui. Rns luis theN' art- foi.
lowimg the iead tif a mîtmnber of the bcsit compamiiee il; Camnada.
I'Ii% Il S.K.C." dymaiio was jiurclasd iiier lime iteuv masage.
tuent of the Birantîford Eleetric & Opeýrntmg Co., :imid %iius tmiiis.
îakabiy timat tle) are premnred to remilai in thlie fromnt rnk of tilt
lectrienil Ibtmsi8es4.

SPARKS.
li additionm is bcimmg bumili b the wvorks orf t!e Mrilomîmummemmey

Elecirie Co., &Monitmorency Falis, Que.
Tue epoesof the Ottawa Electric I.igmt Co. lateiy pre.

sented Mr. W. G. Bradley, simperimîtemîdemt of comnstructiomn of are
liglits, wvili n beautiftml goid iot'ket.

Titei Tmommpso Electrie Co., formerly of Waterforui, Omit.. wlvi
reiove to H-ammilton, wliere tiecy have scumred Ille large Wanzer
pronmises anid w~iiI conutinue tilt- mmantfactmmre of' dynmamo,&, arc
uanmpý, and otimer electricai apparatus.

ThIm city coimîit or Chinthmi, Omit., aire %wrest iig Witii thle qîmes.
lion of -itreét'Iigltitig amui by.inw% will probamly be sîmbiitied to
provide the qstIi of gS,ooo tu puireimase. ai ccirie ligii plan.
Tite cost tndcr thù'iesemm arrangememnt is S;6.%.80 per linil of
2,000 C. pi.

Tite Kinmgstoni, Rortsnîoiiti and Cata':mcpi Street Raiiw:iy Coi-
finn>') have nssmmîied comîtrol of tjie plamnt (if the Kimstomîl Iigiit,

-Lt and Iower Comipany, te icase bliig exmemided over lihe
yenrs. Tite last mentionied cnpamy coirolied the gns nd
eiectrie ligil Plant..

The boid cîlterprise stitiwmi by Cammaciamis fairiy laikes n Newv
Y'ork comitemiporary's breaim nway. TRie Elecîrieni Review ex.
liebe its astonsmmmmnt tits: Il The Keewa.tiii I>ower Comipamny
is nmakimîg contracîs t0 smipply clectrie pîower il tii immipcg, leiani-
ltbn, trammsnitted a dlistance of i30 milies. Wlieu !

Mr. F. WV. Simiimiomîs ciectrciami for tue Kimigttmi Liglit, Rlenit
amud lower Compny, lins imivemtei ai operatie are iammmp imitemuic
cimiefiy for uise iii tieatres. Il cami bc mmsed eitimer onami aitermtitig
or conmtinmuonus curremi front Soo tu 3,ooo camidl power, foeussimmg
electric rays front ni folie- foot radius to cigmty foot area.

Twvo tenders wvere receiveci bs tue To'cronito Cilty Coimmeil fora
telepiomi franise. Mr. Geo. Ms omi nm beimaif of lime Auto-
nintic Tciepmonc Co., offered to sumpply office telepmomes nI $36
per atmnumm, aui inumscs at $20, nd tu pm:y a ?ercemitage lu tue
city of 6 per' cent, on gros% eaînigs. 'file oller tif Iâr. jntmes
curry, actmng for lime w~iliieiii telepuimmecsem of Buftfalo, was
for a tteîi-)ear renewabic terni, amnd the phiê.e $ fn'r ofitmu.s
-mmd $m8.So for residemices. No actiomn b time )omiilia et beemi
taken.

Tite 1-innover Eiectrie Ligmt amui Power Co. have a tient eiecrme
pllant at Haimover, Omît. Tite poiver uised i% ii1 j liedtirommgli ami
s i.p. Il Kenniedy" and a- 71 t.p. IlBarber" wntvaer wviiei, tteei.
oping front 275 10 300 im.p. Rn lime power imumse are a 2.j are liglit
mciime, and a i ,so0 incanudescent liglit maimne fumrmiiiedv( b>' the
Canaduan GeneraR Eloctric Co. R3eides Riaioer, tue village.% of
Carisruhe amîd Neustadi art. figited froi time pulant, %visite rehîuests
for iigit have been malle fronti olîmer mmumicipaiiies. M~r. Wmii.
Kuieclitel lias charge of tue uouver iou%e, siuui Messrs. D. amnd
j osmua KnecCitel comprms.e tlme eonilay.

Tite firt case of aiieged fraud %viîlm elecîmic iigit miemersi waN
bromiglit to tiîc attenion ofZ r. jolimison, Ilme I)iviiom;mi Imspeetor
of Eiectric i.ght, wlmile ins towmi yc%terd.iy. 'rime mieter imi qumes.
lion lmad beemu so t-.nîpered %vitm tient it did nul regmsmer, %tilt liemce

the ligmî'v tasumed witmotml time amtinmt of eiecmnicity coummum
beimug recordIl, and tîmerefore %vitm min mmcais of ast-rtammimg mime
anioumit dia smoumld bc paid. Th'ie pemnalty for ai offemice of tlti%
kind is a fine front $So to Smoo. Mr. jolttmmis lias 1lime facis hefore
iini and wli deCide as tu whla i% lime be.sî course of aicion to
puirue in (lime nmattc r.-le erboomgi Review.

At the annmal micctmg of tRie MIontreai Park amd Ilamud IZalwa.y
Conupany, helld lat nmonmlm, a saifcoyreport wam. îîresele,
dealing with tRie lat year's operatiomis, nd refcrrimug imi imopeui
ternis to lime svnrk Comtetmplated for 8897. The mew boamrd of
direclors %vas also elecied as foliows. ; ionu. J. R. Tibeadcati,
lion. Louis Beaubiemi, ?ilr. D. Morriu.e, 'Mr. Il. hioit, lion. Alfred
A. Tiibeadcam, 'Mr. WV. Stracm:mi anmd Mur. W. J. Morrice. t time
first nmeetinug of the muwyeeldidreCtors M.r. RHerbecrt Ilnît was
tnanimousiy- elecied presidemit ; liomn. J. R. 'R'lmbeatmdeam, vice-
president , Mr. Wmi. Strachami, treasmirer, amnd Mr. il>. lioulgate,
seCretary and massages. Tilt compami> s mcwv extension go Car.
tiervilie, timree and 't Imaîf miles distantl fronu St. Limmremit, amnd mit
amui a hmall utiles front tRie Cote St. Lumc rond, uh'% tet-il conmîleted.
Several new cars have hmeem recciveci front sime mummfctmrr, ie
Ratibuin Commmpa4ny, or' Iescronîo.

Rt is rcporled that tlie pronuoters of a large gold mimle in
Australia have placcd ami ordcr witii a C.liforimat fmrm for a large
aulo-mootor car for comivemmig suipplmes tu tlie mtinei, loLiitCd abolit
400 miles distant. Tute car uili bc etuiiîpctd u'iîl a motor (if
scventy--Five tiorse power, and will bc drisemi by îîemrocumm. Il
will be rn over one of lime svorst stretches of desert m lim e %orld,
whemc il is imipossible mo obtain eîimer fond for metsm or unater for
lime automobile Ilbe.t%î of burden. The tomucquent e of tlis is
limat the sletnu uNed for îroimtlsmioi ili hanI: Io be ~uie damud
used over and over again. To nîcet luis diiiliciiity il lias been
arrmmgcd to, pince i,ooo feet of pip'ng as n roof over the car.
Thec pipîng wili aet as a conudenser, tue stamil umavmmmg anmple liune
tu cool in passing througli ils lummg lcmmgtim. Time estimmm.tcd bpeed
nt which time car wiil bc rumn is be-twevmm foeml amnd cigi.t &nies .tîim
imoumr, and ils carrying capacity is fiflecmi lomis.
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PROPOSED ISLAND STREET CAR SYSTEM.
,r HTIoronito Street Railwsîy Company have made a

Proposition Io thc City Couticil of Toronto te extenci thc
strct railwvay s>steni to the islamîd by ne:însof a bridge
cxtending across the ha>'. WVithîa viewv to obtaining
the ecs:iiateil cost of the undertaking a report %Vas pre-
parcd by tlîc City Engineer, who also furîîishied thc ac-
conmpanying miap showhîg the proposed route. Com.
mietcinjg nt the cerner of King and Bathurst streets,
railivay tracks would be constructcd dovn Bathurst

street to the uenswlîarf.%This %vouldj:entail the
crection of a new bridge crossing thc present railtvay
tracks soutti of Front street. l'le line would continue
down the ro.tdwa.y to the western channel, over wvhich
it is proposed to construct a swing bridge. The cost of
the %vork tuzs fat, in-Juding the bridges, is given as
$bo4,72o. The stîng bridge v.ould cost $61,ooo and
the bridge over the railway tracks S2o,ooao. Southerly
fromi tic Queeîî's v.harftlîe propotý.ed line wvill run along
thic .tild bair, .rusîgthe L.goon into n~.tia: forai.
eniv known as lleber's lot, then %outhi iii rear Of --et-
tages, crossing Uic waterworks ctit north of the lighit
bouse, theni.e eas>terl> to W.Ird\ island. Three esti.
mates have beesi prepitred of the --o.st of the island por-
tion ofte ic eenie. No. t. for a 22 foot enib:înknient
for railway tracks, exclusive of concrete founidations
under rails, place!» the wost att S40,267 ; No. --, including

concrete foundations, :11 $59,374 ; NO- 3, imcluding the
construction of an avenue 8o feet wvide aînd tWO 12 foot
plank sidcwalks on ecdi side of roadway, also a double
fine of strcct railway tracks in the centre, rails laid on
concrete, is givemi as $187,131. The t0tal cost Of
the work uncler the threc estiniates would he $144,987,
$164,094 and $191,85i. Siîould the extension he car-
ricd out, the rond wvould no doubt be largely patroîizecl
during the sunrnier season.

A st'ic:ntn i%~ (font ft anmalgamte ait l,- teccric railway% in
and aroîand l i in %ih ck ase thc Il ainitomi and Dullit

Railwav will bc converted int an electrie road and cxtendcd to
Gait. -Mr. B. B. 0,ler as said to bc at the head of the moverncnt.

A aient litt!' calendar lias baen rcds'ed, %vith the compliments
01 the Eugene F. PIilps Electrical Ulorks, Montreal.

At te annual mîeeting of the Hamilton Street Railway Coni.
p.-iný Mr. William Gibbont, M. P., %vas clected president, Mr B. E.
Charlion havizig n-fred. In a~ddition to the prusident, the
directors arc' Mc',s B. E. Charlton, Edward Martin. Q. C.,
Isaiah Beer, W. J. liarris, 17. W. Featriian and Job,, A. Bruce.

>Ir. W. Y. Soper. of the Otiawa Elcctric Railway Company,
,iroducct an attractive ,,ovely in abat ç.iîy on Chribnîas eve.

haînî. la nsU aîppeared o1 toi) of.s, ek'..îri Lar driaIg a leindect
aind d,îa% ue ii oteb>an il nlt tet The car,
decoratecl iii Chritnîias fa>siosi, wvat filied with fruit and candy.

The' carings of the Toronto Street Railwvay during the year
1896 wt'rc $986,50, 17 Tht' followvitg is a. statcmnn of earnings%

by nonts: anurv,$74:665o;Febru.ary,,S74,s55.76,- %!arch,
S7.4963 ay, e83,00,113 ; JUne, $85,175a83 ; Jul)y,. $87,76à.-

37 iAtigu.t, $M6,003-92, September. $so6,529.,57; October, $78,-
34-9 Noeitibtr, S76,145.7,3; De"enmber, $84,3t0.38,
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HURON AND ONTARIO ELECTRIC

RAIL WAY.
1-T is probable that the year 1897 will wituCss the CO

xîructiofl of the longest efectcdc railvay iii canada,
not in America, nanmcly, the Huron and Ontario Elecir

Riwy.About a year ago a number oi persons
WVestern Ontario were granted incorporation hy t]
m)minion govcrnimcnt as the Huron and Ontar
lZailway Company, the objects being ta construct
rilway from Port Pcrry westcrly to Lake Hluron, thcr
iiv intersecting several existing railways. The capii
stîock %vas plnced ait $2,000,000, and to assist in co
struction the compiny werc given power ta issue bon,
to the extent of $io,ooo per mile of railway,
aind $6,ooo, additional for eaclh mile double-
t rackcd.

The first regular meeting af the directors
%vas hield in Toronto in May lasi, at which
àlr. M. McNamara, ai Walkerton, was
elected president, H. J. Roiston, of Shel-
botrne, vice-presîdent, A. McK. Cameron,
of MNe.tford, sccretary, and J. M. Roberts,
oi Dungannon, treasurer. The second
meeting wvas held a monih later. The route
of the proposed road wvas considered, and it
was stated that negotiations had been ~a
cntercd into wvitlî Messrs. Miller Bras., of
New York, to undertake the construction
of tic rond. At a meeting in July, Mr. A.
Brunel, C. E., wvas instructed to prepare a
profile of the proposed route, togetiier with a statemne
of the available wvater power and probable cast. TI
report wvas presented on August 27t11, according
which the road will be 285 miles in length. The ai
cornpanying map will show tlie proposed route. T:
report divides the rond into seven sections, as follow

Port Perry ta Beeton.-This fine is 52 miles
length,. and passes through several tawns and village
There are a number af culveris along the route, as wi
as several bridges, but none of them are very larg
On tlîis division there is na wvater powver of any impoi
amîce, and steamt powèr will probably be used for tl
castern portion of it.

I3ecton ta Fleshertan.-The length af ibis section
64 miles, but the rond is somewvbat level aIl tlie wý
aind no engineering difficul tics arc likcly ta be encour
ered. The line crasses the Grand Trunk Railway ibr
finies. The firsi water power available is situated
Thonîpsonville, seven miles north ai Beedon, wvhic
with improvements, would give front 300 ta 400 hor
powver. The dam, building and flume is estimated
cost $8,ooo. At Euigenia the Beaver river bas a desce
Of 64 fecet iii a distance of 2,000 feet, wvhere there aré
present four good water powcrs. About i,aoa baor
power coîld be developed, while the falls below wou
pravide a carresponding amauni. Below the faîls t]
river drops 220 feet, which wotild furnish a larî
aiîîouini af power. The basemient of tbe Wilson facto
could bc converted int a power house ai a smý
expense. In addition ta the cost af the electric plar
tie cost o 'f the wvark: is given as $6,5oo.

Fleshierton ta Walkcrtan.-The distance betwei
these twa points is 37 miles. The bridgilng is heavyi
tlîis section, there being several large bridges over ti
Satugeen river. There is a wvater power on the Saugeb
river, itva miles wvest ai Durham, wvbich would stipp
500 horse power at a cast Of $7,000.

Walkertan ta Tiverion, via Kincardine.-This secth
ib 37 miles in lengtb. and wvill require the canstructi'
uf a number ai small bridges grnd ctilverts. The gra
î:îg would not exceed the maximum ai ten per cent.
any point. There are a large number ai bridgc
including anco aio10 feet spant. No repart is iurnisb,
tis tbe engincer on the %vater power ii. tib district.

Walkertan ta Goderic.-Beîween tbese two pain
tlîe rond wvauld be 55 miles in lengtb. From Formo
tu Teeswater there wauld be tbree 6o-feet and iwa, i
Icet bridges, besides ailier culverts. The Graînd Trun
Canadian Pacifie, and W. G. & B. division ai t]
G. T. R. i crossed ai various points. The Mai tlai
.*&%Cr will L_ crossed by a large bridge ofithree spans

145 feet cadi. About 200 IlorSc power nîay lie obtaiicd
about a hall mile west af Dungannon, and on Uic Mait-
land river near Godericli there is a good site for power,
ci. -bJe of developing Soo hiorse powver. T17e cost for
dain and buildings wauld bu front $i2,aoa ta Sî5,ooo.

Bervie ta Lucknow. -The shortest section is betwee:i
iliese îwo points, tlie distance being iS mîiles. It is
proposed to connect the fine ta Kincardine ai a point
necar I3crvie wvith flic Godericli liste ai Lucknîow, by way
ai Ripley and Holyrood.

*rice rolling stock required for ecdi division wiIl be
twa niatur cars a:id four trailers for passengers, mail
and express, a:id anc lieavy ireiglît tîlotor, wlîicb wauld

ni give for tlîe six divisions 12 motor cars, 24 trailers and
he 6 freiglît motors; for tlîe wliolc line.
ta Thec company have for some tinte becti negotiating
ce- wib Messrs. Miller Bras., ai New York, ta arrange for
hie carrying oui the undertaking, andI it is sait! thai an
s : agreementifbas been ruaclcd wvith Mi-. Moore, a wvealîliy
in cantractor ai tbat city, ta undertake thie wvark ai con-
,S. structian, whîch tlîcy hope ta have compieteà by the isi
ýlI ofijanuary, 1898. The total estiniated cosi is between
e. four and five million dollars, and tlîe contracts for electri-
.t-. cal equipnient, etc., will likely be awarded in tlie spring.

TORONTO STREET RAILWAY ASSESSMENT CASE.
is T:ms decisioîî i fheappeal c.%%c of tlîo Tuoronto Street Railway

%Y Comipany vs tie City of Toronto wva% givcîî laie i Noveniber
i- ian .d reverses rte ~ilci%ioià of the Court of Ap>c:rl coiifirnîh:?g
ce flicassessîîient Of $537,137 11poîî the r--ils, poles aîd %vire.% of tlie
ai conîpaîîy. According to tlîe decisiomi. tlîcsc are declared lion-
ht .ssssable. I3elowv wili be fousid flic foul lext of the decisiori or
se tie tlirec judgcs, Mes.srs. J. Dartincll, J. iNcGibboii and J. INc.
ta Dougall:
ni MGî ios J-Thi~s i> an a ipeal from tie decisJnn ofithe Court or
ai Revision for the niînicipality ofthe ci>' of Toronto tu tintee jutiges

se under the provisions of thc Con',oliclatcd Assessîîitnt Act of 1892 and
Idanencling Act, in respect of Ilie Appla].nls property, consi.qling of rails,Idpales and stircs

ie The Comîpany contend that thcy werc imjîropcrly asscsscd for $537,-
ye 137 in respect of the said p!rop)cny. The asscssnicnt of tic Ajîpelaints

ryfor 1897 is $563.403, and si is conccled that lpart of îIa: suîîi, nanîvly,
ry$537,137, was for rails, pa)les and %tires of tic said conipîany. Tlîc

il messmcnt was confirrned by tlic Court of Rcvision. The question sub.
it, mncit for our cotîsideration i%, are (lîcie rails, poles and wires ratkal)le

propcrty ssiulinth ihc aningohc Consolidatcd Asscssnîent Act Of 1892?

The Acx e:ant cotn that it was ite personalstuperty andi

.)f dated Asscssrnint Act- or il flot lk'rsonal îîrop<cts, %vas flot land, mil
ie Froperty or real estat, tixalle as such %%i:lin hei iiieining of shat Act,
Mn Icing mercly rails laid in aînd forming part of the strecls anîl highways,

and wircs affixe<l to the laid pules, and therefore exermpt ininier section
'IY 7, sub-section 6. of thc saiuiaci.

The clamses of îîroptrty icntoneîl in the said adi. fiable to acsss
)n ment, are: irst, land, real propcrty and real estate, and scond, ilersonal

Sproperty anîd personal esiate.31 Atter circfut consideiation of the l.wof assessinent, 1 havec ofle Io
d-the conclusion that the cxlrcàitbns land, real îproî,crt, and rmal cstate,

at arc synonymous ternis, and that tle only- cla'ses of îîropcrty fiabîle tu
s, assessmeot arc lands and pesanal property, and thc persona[ property
cd of a railway conîpany is exemipt ur.der section 34, M5. 2, of (lic said As.
ed sessment Act. The uni) rciîîaining iluràtatiu ., ý ctpn-àidcetl,I - Arc

these rails, poles and werres hand, real jîiq.cit) .i mi a i .c. andl lial
.ts tu a.sscssnîent as buildings crectcd ta thc buildings on dtlî land assesseui
sa or the machincry affibcd ? "

fi cannot be conteîided that citlier thc rails, finies or ssires.are real
5 state. bu, only beconie so whcn ty beconie affixed tu thc land and

k, for:îî a part thereuf, and %%outl bc -ilcable tintier a sas Jecd fur arrear,
hie Of taxes.

In the case of Toronto Street Raîlway Company v. Flni',37 Uidi C. P. 116. l'attersorî, J. A., page 127, sa>s, " thc pio~Krt) of thesc dc-
Of fendantes is only land as being part of the lit.ilic %treet.'* T ti sircct!
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remsain M, oubîlie streais"I if lime soit af tlm sîreets is exenmpt ; 1 f'mnt
notlmlng in Ilme Ac, ta say fit limai jartion ut il mx nol exempîlt siicb is
accupiesi iy tlm Ilnaintiii's riiway whbite Mtill reosainmng a part af ilu
public rond.

In mi- opiionr tlle rais, locales andtics ara not biuidings erecleti

upon ar aff.s,-i ta Ilme land ai time caMopany, tir saciinery or oliier
timingi mifxati l.a an> building trecteti on tima saisi landi sier sub section
, sections a, aor tu nat d iarils are a id on anti fastenri ta 'lie

s.uperstructure wbmch mx aîmnelmeti ta tua rond or sîrcet. ant iare mn ntu say
attaclic Io lae fiaillmi. seat propert>' or neal estate ai lime coinpaly ; %0
likassise arnim haipes anti wireL

If tue rais, poules antitires ara attacht(I tuaany lantd, the> ara attacieti
ta flima roarlway or sîrce %tnti (arn> part softlima saine, and titmreforc exemmpt
untier section 7. su-section 6, ai lima Cunsolitiatei PAssassinent Act.

Il is conlentiet Il), tht Raspontients %bat Ille Aihieliantç aira occupants
(if Ilme street, anti ieir propert>', tbere:fora, hiabla ta taxation. i do
n01 thinn lim Appeliants bava sucli an occupancy intllentently frans
thea Raespontciens as la %ay timat tha Respontienis have astired wilh tîmeir
officiai occimpansey anti given il in Ilma Alîpela3nts, ant i lmt flimc Appel-
lents era liaimie ta ha taxeti for thse sain sîreets tlimiar the sain sub-scîion
2 ai section 7 ai lima Assmimîcnt Act. Tisa leslpannents (Io not part
svmîl tha accspancy of time sîrrcts, but nelains possession ai tue saine,
iscreiy granting ta tha Appellants certain rigbts anti liriviieges, anti tua
Alipellants cannai bc consitiaredtheim occupants untier section 2 oif

section 7, antihable taassassinent. Tissrcts ramain thaoe ml -ai
Ilme Crowçn undan the juriscliction ai tlecnsunicimaiit>,at Ilme) r
exempît frani taxation, as aise arce hamils, pales *anti iires of lthe Ap-
peilants uhen affixst ta tise raid strecîs; !&. i of section 7 Of Ilme Asses
nient Act.

i mia nul think ftue decisions in the '.nglîsb rating cases art- aisliiicaiîie
t'> the hiresent casa, The diifférence in îînincipîit is shosen in the jugj

men ofhoronanti Platenn, J . A. . ani n thc casa af mime Toronto
Street Railwvay Conmpany v Fleming, 37 V. C- K 16 *I do nat con-
%ider tue asscssment law bas lx-en tîateniali> cliangr-e since, lme deision
mn tue Fleing case sa as ta affect ibis case. Tise sections are nais,
suiîb hIe exceptioan a! a few trifiing verbmal changes., the sanie as tht-y were
ishen the Flenming case suas decitied. 1 cannas distinguish ibis casc
iruîns thrt l1cruing case, its wichkl il sas field tisat tilu3e% usay canpaniy
sias nat assessabia for thesa partions a! tima streets occupiesi Il)' thenm
fan the jiorposi' of ilimeir raiiway, as ieing landi wuihin tht- meaniog of the-
Ausescsment Act ai sS69. This cae is distingoishei (rani tis- Consus
ens' Gas Co. s-. Toronto in tisaI the pipas andi mains of tisa gas canmpais)
sucre laid in the ciîy streets anti ailacheti ta the- plant anti buidings af
the compan>), whiereas, in tlme case untier eansitirraiinn, tht- rails, pales
andi wires arctr mnu ns sua>nncciedi suilis the powcer bouse, plant on
buildiing ai the- Apecilants' campany.

I bol ibis case tn lie cavteta)b> the ticcision in the Flenming case,
anti ssuld tisefiorc allais tha appeau scitîs cosis.

1 arn sutil sasfied tu ajuve at ibuis, conclIuson lecmms, tit cil> andi
tht- conmtansy rntreri mole themn agrfiient, 55 Vic., Chap. 99. o0t tue
faitb aftie lau st-tIt-m liy sime Court of Vion anti Appt-1 in lise F-lesnm
mng case. andi i isuii foa, in o uhinian, ineiuutable Po the cil> b) an
assessoent af ite ramiway mn tise sircets uf tua cit>, ta increase lime lia-
hiiity aftie ltailway Comnpany liie the agreemcnt.

I)AtT%;ttti-, J - - -Tht' matters mn qustmmn belore lis are ai tise h:ghest
interesi anti impoataence la the parties cnncerneti, anti requine ise most
carefui conatlratimn Tisera are no eonticstcd (acts mn dasjîuîe, no es-i
dent-e iaving k-en aficyrd, andi suris lacts as are necc=srv fan consistera-
lion are fuliy sel ouit in lise arguments oi counsel for cacis sîde, anti tise

doacuments, plpen ant i autîorities sulomittrd la us.
%%-bai we b ave ta consitler is isheilien, undtie ail lime ercumsltances

.. uimniitted ta us. ms lime Toronto SIret Railwat' Ca., ion tht- remair mng
25 >-ears of isis franchise, liaisle to taxation in respect at their rails,
pumas anti 'sires ereciti anti bemng upen tisa city, oi Tonanto.. Tt is. con
tetit-t ihlai for tise fmail tre sinc lise agreemeni laisetîs tht- cty anti
tht- company enteret inoa m fisc n-ar aga, anti suicis lias recivtt
iegtssiatis-e sanction, the ciq bas undelrialsen tas assess lise compnn for
tht- prapetyv nons mn question. anti whicis bas heretofore ecap»cdti axa-
,onm t is alsa cansitentil tisai suais a taxation for such 25 ycars uili

aniaunt Io a soin agreigating in tisa %uhale to about $200.000.
The ai!,. appanenti> acting on tisa asîmmpitn or belief thisa the case

mn tht- sCourt ai Appeal of tise cosy ai Taronto and tise Lansumers (,as
Cx. bas practicaîllkmoditieti, tlistinguisht-s or ovrnulei Ilme case oi Fiers,-

mng vs. Toronto Strzet Rail%çav, concms'ed tisaI the lallar casa sens no
longer bmndmng upen them.n anti undcrlook for tise fi, i lime ta impose a
mrat upian lime propeti>' ai the compan>-, nois lise subjeci of appeal

Tisi tsi-a "aignients icave the stata ai tisa la2w in a sonsewhi sat 
isfacam-y coamiamm11on. armsîng rm ic eat ihlle tisa jumugisents. aftis nsem-
lit-rs ai tise Courls arc not unansmous, and thosc udga hsio hae
arriveti ai cnclusions wuhicis uniiediy are lise iramsuo:aia mise decision
ai the coumrt. hava reachesi socis conclusions b> devinuswas

bince the case oi 1fleming vs. Tttmaao *-îreet Ratilwa> bas bean
dtiet], tise verbimaga ai tise ,-\acsSnt Adz lia been allerei, and.i, n

mimai rea1'es:, tisc. authI.ftt ai tisai case as aipplieti ta tise question betone
usomi sortne%% bat wicaLenet. îlot fut tisis, 1 lhauuld lci ntlinet ta isult
isi %ve seeze essalodeti ly mhi case. andi shouid suitisout question ailow

tise eomlpany's appeal.
1 isumbl i> esmnemî tisai tht-e 4>sa msal.ed diffe:enc bectis-te tisa

position ut tisa cas compsny andth ie raim-compan>, Tisa former
csmnpansy s essenally a commercial corporation having an article of

tImmMcrs t.. .liiixut of. sihics lias bores rankesi in oui court% asý a
mineram, %%sumc caoi uns% hac dlorissatti ta misa .. umn>n laImcrs

thnssugh pis connecter! scîti Iheir main ss-arks anti tis starage IeCr-CT
s-uins containirg tise commodut> tisy scIl. Tisa Ceneral public have no
inuemesas mn ilttsv ai all ansigusis tui tht us-e i the mulmîju. iuisuaa
andi cari ail wsti pum ati nd o theb contracts, ma'de wxitb i cir custansers,
sub>cct. tni course, tantiseatdtaty toits govelntlig ail comtmeats Tise

esiiusa> t.Pst> un thçt utisci hansi. lafle> t.. tht car) an improseti anti
coniomnt methont ut uthm:mnig tht iigissys, ottgscuîoramil, antin

undestake ta do lot tis al ,-bal tise aily tscd1 bas poswer Io da itheu
ilthicrivehtion. Tht ait bas %rcnstieet ta tiss certain portiMes

ut mise sumfacv ut tise cil> higisissy fut tisa greaiet cast s'irise pruî.slun
ai tbisar vthîcles, gis-tmg tisemciis legal nigis af 1-a>- aiver uiser s-chiches,

and file rigbî ofcxacting toil (rant tilt 1-4sseiers usilmg bucli sellicltb.
and cxacîing ns tilt price or such conicessioins a gligiiga tentai Mr assn-ws
ment andi a Imccctagt- of tic grass pîrofits of tue caîpimyiii Thecy ast
conion carriers, andtiare bounti to reccive ail paýssemîgtrs ,resesting
tliciamselvcs for cardage andi to kepl in constant goati canuiiti-in limeit

wimoie system. Tlt)- aiso îefanii allier service% for site cil)-, stmcl as
Street sratcring andti ie convrynce andi dumpjing cîf city- gaîiîags- nd
refuse. In tiese respects tilt positions of UIl gris comîpaný anil tilt
raiiway eonmpansy rt esseitiiIll diffé-rent. 1 noms lean>) oftpinion tuat
the reationsii bct wcen tlic cmty- andtihc carmipany is 01ot ilat ai lanilaîid
andi tenant. it a- ralimer iliat of licenstr andi licenscc. In fact uIl

mennt b)ctwei tilt parties ratiicti Ily lgisiamion extîlîcitl> treats
anti styjacs tisent as Ils-entions"I andi 'a purch.-se:rs." No wceiglt si liatever
eati be gis n ta tiiS argument-

Naitiie d CI ilink thiat tii% nin cati bc treatei Ils a msa
caînpany in mima sense tiont tue C- P. R. tir rtea G. T. R, or an>) ralsca>
inconîsirated imnier Donminion or Provincial authotity cati bc ciasseti n%
such. anti entitict 1 exemption front taxation in respect of tiîeir rails as
part af tliir superstrumcturc. The>' have neyer t.-ken ilit position until
00w.

1 have carefmmlly- consitiartil tue discussion, arguments anti jîdgnment
in the case laetore tilt irivy Comincil of tiîe Oucen vs. tue Toîronto Street
Raiiway. 1 do not consitier tuaIt tile efkct of tiont jutigniient is ta

micciane that tlle latter is a Ilraiiuay " in tilt senise that n D)ominion toi
Provincial railway is a rniiwny. It simipli) decities timat certain rail,
amporteti for use ant l ue laid on the conipany's Il railway track" anti
being over a certain wctiglit. %vers:exclunit front custonms duty.

I have al itheU tiantaige of tile permeai af niy bratdiez NlcI>tugali N
able anti exhaustive jurlgnicnt. 1le bas -. a iuiiy gonme is the historient
liait of tue suimici, andi su fu>l cuiectcdl anti set forth ail tilt authonries.
beating upson lima aiter, tiat it %iauld ie supiîflm.oîi tan no) liart tai en-
ticavor ta supplement bis rernarks. aven if 1 %vert able ta dot sa. 1 ia)
bc periiti Io ncmark, timat hIl Englii autimuities, hossever instruetis,.

and iiiustratâc, arc nul aitugethcr binding Capots us, mnasnsuch as is.
niathoti of rating an Engiand far tue purposcs oi taxation ix --%crnsmail)
duiféent train our osc. itere tilt question belore the courts is IlIs
tbis a bona idie occupancy ?"I antis liea occupant is natet. In Ontaria ths.

cnîtirciy subsiriiany.
i .sgre ssillm ni) tîotiser NMeDougali dont the foulas anti -Iircs uf il,

cumpani> are gut-erneti i> the ratiu dccitiendi in the gabcuîmîîanim at.c.
as being tihe vehîicle lîy wlîich the gencrating leosve as convc>ecd fronti
hIl iaower bouse. 1 îiîink that the>' arc sa intimaieiy cannecieti wsiti
the source uot mots p>a>ct as tu lîceunia as nîuch reait> as e> a tisfi
dratso is> a cenîral miachine, ur a calit: laid aiung ur urner site public

sseets. 1 îinksil the, rais, if uttiet for eonvey-ing the entrent ta lime
motors, ai afien the expendlituna of its farce on the nmater.%. rcturning il
la the mosser boause, mn atier %soîrtis. cuetictng mima circuit. ssoulrl bc

assem.atîlc, [eut if smuct circuit culd tic canîillcd titmhîist rite aid ai tlle
rails timat timen thse rail'.; %%outil nols sesbe bccatzsc tut-y isoulîl (arn.

lpart of the bighssal constructtd anti aset fot the ipuin.sSc MIi mure cifeet
oeail) andi rpidi> furnisbmng the paramnaount (abject higlmwaya- ara calit-
lishcd andi niaintaincd for, namciy. mupid. canvenient aniti eficient transit
andi traffic.

To iiiustra.a mny -ics, as ta thea non aseaabiî ut ha coîmpati)
mails. 1 woulti suppose the not unliL'cly casr of tise ciy. mnsraid of can
siruring, maintaining and kceping in rt-pair tht- pîublic sir-ris cif th,.

ai« hadl, undier contract ssitb suiss cun.%îîuctiun clunilan> u) c~î.
tisa rîglt tu use Sonne nesi tir adstintgoms faoi url micloti olsireet pas
ti:. employtil ihrns for a eonstraison ln tia ibis wnork nt an annul a r
for a ierita of ycars ; Moulti il lie jusî, equitaliel orairt fut tbcîîî lu. %cl

ludinîinibh tilt larnce the) bas emIgaeta Iss >a 'sss ctuu
îbc saloi, uft îb matmiaI useti mn the- construction ai Ibh- pavement ? i
subniii thai rime difYtrenrir liewwen ites case and tise site of tise rails .-f
this campanny foi tht grealan case of tracimn is eînly onc of degrcc

Thea judgnîcnt of the Court ni 2'ppenl mn tise gas case, mn ssbmch sime
Cas mains anti pipes sre trit] asir-,,31ilr, litrumeet-d largrly Cipin sthar
asauniiption >ibas illasc mains anti p*: lis arc, es .%lrt. jiisticc 1R-,c cxprcsee.'
ilt123 A. I. ai laga 556) Il liablc lu laxaîlain as. liart o! the tsrmîpert) Mi
tht- conîpaniv. nicasing tht- value of tht- builiing anti plant- ' i couiti
nt well loe fieldtioiecusisr, for sime sprcial case soubmiîîed in tue court
cipras,%siMats thai thbese mains andi pipes, Il etrt allachl i t, imuid

1"15 anti isani of the ca.iîpatny." Unles th- tmse of tht-se rmis for
th.s eromnny for tise, purpose of lransmimting lime matar piotser can lac
çait a atiach îbem ta tise pliant antI buildings of tisa coropan) ta m>
mindt he) arac cntiraly dticect, antd ara jîcionalîa profitra anti at;
nan-assessiie. Il iç, n01 essential tisai Ibis cranipany siaultil sc bisç
currnn in ibis partielar wa>- as a motive isosse TMir) cault tise il
in another siay fil eretting a rcnelon uire, discartiing the current b3
nîrans of tisa rails, or mbcy coulti esialilisb %loragc liattenes% or motars
crîvers fiy compreasetil air, oir ly ailher means uhiicb tht- adrsance of

s-ciencc is s'a eanstanlly çuggeting.
1 bave peird the reporti tire Nescv ltrsnssiak case caies Io us anti

amno%00 convincati that il is an atblority bindtng upon u-. 1 have con
mdile tht cfici. andi tht nicaning ut tht refrcncea lu 'sax~ m*n thtt

agreement ai tha contracting parties. To m>- mmnd si dacs flot rcer ta
more than sxich taxes as wcrc no doubi imposable upon sucb prop,-rty,
ut the comis an as is nor iplacel Miton thc sîrtecîs ut the tt, thct ust of
wlmich was the franchise whmi was the suljec mamer dents ssmh. Tht
eomnpany would scquire aillar propecnly, sucb as imeir . ieoser bouise.
Isey womld have 10 ciereci, rrnI offce Iyuiiýdngs, wamiing gooms, cnl

iaalmlas, ci(-,. amati rnIglt rcmtstm-tc, bu.iimns andti aachaiir) futi tht
carsîsiesman oi cars, ecm ierfrnel hs rnatossa xsl
inserteti in the documnrt for ;hc porpmse oi avoiirg any difflculty
whiicîs might -rise a lu thtc disposition ufttsebt taxe> 1-,escc.a thc p.ublic
andi the saîmata schants.

Thsis bnnogs mc tn the consideaîman of tbe coneiading argument ati
%-anceti 15> the compan> againsi the imposition empois therno .f tisc taies,
ta&. Titmu Il.. au as itu a.mqmui intu misa agreement beisseecn cuntracisng

fiisanesc andi onerous condition or stipulation ish ses neyat mn
!hise contemplation of the parties to tise contraci a: thetlima of ils eci

&;n alisid il î%oulti ba inequilàabît tu cnftyrst, emnd thi h 4-.sno1.
e-s-ulscd tram the fout corners of ilac dlocument absi mi .tnds,
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Corporte boies are bounil by the saine riait of law and conduct as
,ltdUIs Their comoportent pats are vauiable, but the corporation

*.atinues ta exst as a ashole. The city ntay change its policy or reserve
iformer action, but it must always bc held to ils contracta and agret.

-,r.nts entered int previatas ta suci change or reveisat. Tht agreement
t,.tccn these two contracting corporations was the <wtcomc of contest

rwcen nmen of keem business andI legs! acunten, andI afier the fulleat
Iiit! mott prolonge1 discussion the restait asas cinhodieri in the pages of

foi document. These parties had belote theni the judgiaient of the
iýjIcst courts of the province rleclsing thst Ihis very property of this
trry raitway is not liable ta taxation. Because, sine that decision, a

l lange has latin mande ini the verbiage of the Assesamst Act, andI the
.cthraty of sttch cleciston by a subaequent judgtnent is suppouee ta lie

wtralrenecd or impugned ; because " Anoter king haut atmen which knew
nos Iarph." la that a tesson why the parties shoulel estheïr lie relitved
trami an obligation or have another oneirous ont impasiee irpan theni? 1
tîunbly concrave noi. If the legisiltre ta.asiotrow passeel a law de-
clating that the rails, pales andI wires of ail stteet railways are hiable in
taxation. 1 do not sie haw the, position af thia cornpany would bc
efcifed, unîtes il %tas declarel that such legislation shotald bc expost
facto. This niightbe confiscation, but il would havt: to ha obeyted. 1
think this corporation l endesvoting ta filch with ont hanel whst they
Itavc given with the other.

I have considereri tht point sehethar ihis tribunal bas any pouvei or
aaîahority, ta deltrnine more titan the question whtther this particalar.
kind of propetty 0r any part ohit is liable ta taxation nr not. Ils muy
op~inion, to do so wvould lie IlAcadenic " osaiy and asaulel lit ha a bind.
îng value, or sucht a determination or flnding that the contestants art

tcatir led tu. This court la ont of revieur tapas the prtwxerings upion a
tevly- of men coenpooed in ai urbmn and rural mumicipalirits except tht

cnty oTrcuio o!ail, or the çresterpsrt of, tht imubeaoscorpor-
tion. one ai the litigants. It as tMant 10 bc a checki upon their pIroceed.
inge and is çiven powrer to redreas a wronig whtn a wroeag hsa bern
dlonc. If ibis corporatioci, alter grantine an exemption J'rm taxest, liait
uwidertakcn to assea andI L-vy taxes. contrary ta sulcb an agreesueat, tht
Courts %outil quicly inteiléer ami restrains thet. 1 tbuaak tWti Court
iroulit have equl authanty.

With great dhfieesce 1 venture ta place on record *y opinion that
(cave iu s0 ftir as my judgmaent agites wîth that of mny brother Mc-
Douiah) the judgiatet of the Court of Revisiciltàae ha b reveaed ttl
ap1iropriate courata Io e paid out of the Stand paitI into the City Treastaer
Io coter the Casta ci appeal.

riltesyII corn wuain the Pai suc a, »mm Art ; bucaus if aber
doc sa tht mperimatuue a it auseustl, andue senvent duiiom nu a ou Oas outs

G W. IL.v&. Rtomsas, U. C. sES: Lend" va. G. W. I. t7 U. C. s6, apoed in
Ccnttalt Vermou Ralwy va. Se. Johna. il Supteme Cm" Ait Il à tas le mie
S.ut in the case ofthe Toronto Siter ai eiua Co. V. Srea U. C. ad. u

airocat 37 1. C. 116. ne qumimo use discutent as ta eh 'lih hiuf
caperessbon u .47 pond ta" the asmia ai of thele rond une exaempe.

RtKbaflhs C:.c .uad Wilson J. pbâced tht hataihi on thteo y batron th
c.crtcect t atel tacites the Poa cm tht blgbwey. aud heau s cu0s0 u
te. tbreagt col exclusive, wun intenter se Luds. Tht tiogu (tisci) shul Mid

tira te o the tend Iserane land, sudi rae u m ld beatatth à âel oes
lubi& Io tassition. sr un sr. the m<f the 'Toeoet Raille v the
Qcceen. decided receasty byt os Conci, duteru utht matas. aUtuet

anIwysd m"til S a msilway wkin the su et tht Cuàseus A, sàd in
cm ucce fwtht pe s - <f the Amemm Au , amuas be jle- sm a

lailway a% ucctsm thé G,«&d Teait ta Canua* Pac. 1 do so unred the
,trcuicn Toronto Raitua y. the Quel iimply decides tMît eha àe amils about
à ertain troich, d. g e gelii aite nt.oam tempdue fthtsg. h

ce hicit exas ucta It, mm-s tht exoercio < titnue sudéi fa t
mtaccuer proti;& a pemarnea thaer cars. Lord Mcbieae iudlle Iugt

Inuit fie u Pr r aUsa emp ar du lm aiat ras, ude th oe«uhic th> uel csted ratu. itcit Tho eaiuu.ou su ai uctase lt
so tht saii <f thetenru as uled t.> the Domision Lqistetue je the Acn udue
di.rcsiou, but ilcry ohow ilt the tems k riown te' the Canad"s draagita <f
eututer in Cam aud lett,' »pplled rou sua tiqse as rie4a tht appeltaseas. Rt
oecrs 1cha iir L~dtiet agood trvideuoe as go tht insu ltst coult of a

Caucadian LugWmetr, snd to. sfced prime faee milua for hle.ther rat',.
trc inctudas rte tint <f 141at IaJlusy. bcsi »eey%: Rt Il May ua onehr Agt

ancd for relier 1urpee e amti sut «M ,.unemdairuea tutute islwsys or nait.
-.a> tract a sd tumwsys but for ilis pu au ud u tii Act sud ia ihcille-e

Lut raticer the ide of î U i lda of ratusyars ou the mme.
Nos ou m siteu tusca aîh hute= lfcd Mr <f the Amuumne orf s8p. vut Sud
s smcton ,ubcecciblly the same itntoàoduc on thetinrt taime by 16 Vie. cap. se, sec.

21 <tS$s.>) taquînaç rswy çompasit ta irsunut lt the dient of thtenliaa
thce tatiett itettu provided. Tbis section is preueunw i very alaIt veucr
aieatins iu att the ubuquem Aý»twuff Arts clown Iois tg ceculd "nte bu a
tiath s mscin us saëaied t. Wncude aratr usituys ai lh ime of iii aaeroduc.
tion. fte ilac. sof a s Rcut ue thitu esigimt t as au Cumulât. Tht>
aie smot mera ýcrustou lice tutuscompasse audecito bu cosue b> sc.
~aoftbe Aunese Act a*;t te 85 .1ui oft>y tia compmue W"lc WC ubljet le

îtc tosuon a tt Oti. ud)OmiMle Ralta.> Arts. Tht ruher awqum u
krccoa as mtieux railuss&M sud s' alusys intrerpoutud by spuciat Acta le Petill.
msent Tbcy im iiut lie; a9 bu < m & au both prwusum uof the >lem Raltus

oecise: s resc lem; bue, su t have mad bufe t, su taaato imE the osii <f
o«-. 70 ma My ocurn chant> show, "he it uts uts',, iuieabd Io Anpte mr t.'
ircddca oer ru'tatuy. The fiet thsr ibis eucmmuio, theuit raent Mnti utaumi

àzaut.ct scpoui lu amsslu in th,' b appw in Ibot TonuS. Su~e
Staclusy v. 1-1 mulrcg-e t c m bsel miutrnaR sas ef a tu ralia,> com.
lorry bas belu. enquit"i tut. on e0 the Prieur &FF-iel sose dier iugb

GatWeoet 1<511..> Co V. ltese d. ui &POTy 1. «etum iiys.
Thc m"es implenstal matoc t. bc ownidoutd is the ««ci of the ducti.. in the

,ourt of Appenait the T ,nta pet iay . Flemnug 37 13. C. tii. A jadg
tient insithse case un mouucdt S> ttc s tt. r
tht> SIAtai se hntdus. . r3438 Vi.à p j mga, lp t4:'~ h

trrm ls& tst ropnirsudtua suse espri tneude au% itl da g or ocht,
aitgseotda ucramne a d to tht end aut maclueyor olie biugsp amaSe

to any luilliaa. tste mibu put of tht tub>, sudla sU ae or m"" coneat po.
cnR a"~ ibhac Sud au mines. miserais u euiat udmit
cxcese sitet Nsjy 'Zec (<4)le a p u

tenrutprpeey ur ond,-bata&s, m itat, euposienoe bs
Stmetqa dvcent i notitmck, meT mae easdd Ihkib

cruivle, e. ud aut 10b11r t ha"p ilg lu] aislège ssai MM p
erl asabue dSue su escup rpeyslaapmyauue 5< q~7

'efin = yt biai. uki Puaitàdpèaa emo>s bs
1~~~~~~~ ~ ~ ~ ait a- snoltpoo n n" a cQ

teu thfas y--" llver thxo le iessa
'roa atb A-t <fi W eucuut su but.,M , »bca. 8 of lac, a aslb

bcacgaai eudug.Rt n uis:Sue e affle. 3 Puopeet -M111 kxbhud 11h
*ac u ereai a bunl mu dduod.- Subuuc. 9 tuks tbc lcar <fMr.

sciai. iiis eopy smd tuail enufe iff Plid, e -uth

-stt. abne.te ubs tt uitai e.. aIkk usa adileju aMi «udigmm

miade it it, sud Iseranes sec. (1) lu tht Act of ilqa andi rends iaow et Çllows: (7)
IlAtt prcspersy in ibis province s*hall be liabieta Itaxato sutcject ta the follwiiig ex-

emtîelets ha k t. se>. The first poitnt ta hie naticrt s te passaeein thtejudgmecî
of tlaiterson, J..,in tt Court of Apea ini Tcronsto Street Rieleay V Flemig, ai

aeat tIsr fherwasgtaiii lau tai att puaperiy bs Ici Le cuti.
aide~~~~~ b.1 havcp u!oesutlllse nto iteitation m ctaing ticat tiise
auette property. Th buquesctioni. iouevr, is: lai assmble a landi ?- Mr. Pst.

terwne thea procreds ta argue thai as., ini the exemieon clauses. bub sec. 6 exempes
escerypuclic: coud sud ay, cr public square, sud asi lewh toca &useés the conmery
in respect ofthe paraions cci the sterts uted for the pucîcosus of the railway, sW kt
onuite nd titat eai, h asuesata tht> are str liabte. 1 ecaue ail the land lii the publie

roscis k sempt. DIctarefereme ~k ta the cuit statel lin Toronito Street ttailway
v. Ficotingtptd n 3 UC vtt, il wittbc seuulsatwu* the ioV of thtcon.
traes tieasd the asusasent or aitegeri claia for ukasit lieb.iy utich s
Unde cn ieraon. in cordn ta conirat il euh the subject.îuattur oi thei appeaL.

Pasegrpit 2 of the sitîd case shows ibis put ckarty. and resnds se follous.: *'The
aciaesutn for the said taxes ini regard ta ubich the sait distrea us madce by the
de<endaat un suse by thet dry of Toronto in respect of the portions of Quen s4scS,
Vouge btret sut King errait uses! by plsintaffs for the garposes of thtlr Meid rsitueutrrthetpravlissof theAct.iratutes and by.lew iteeinsftrr referre ta" Th

p=tec appet ka agtainst the astisumeut of the coanpaacy uticer the hua <fatnds
Lildings sud.improvasensud &Man the cotumn hescidct Vatue of Buildings etc1

iuuprovenuts" 'te dlsptted assusiintst appuars as faitou:-
vALUt or »UILtaI$tta 55.0 ittovauittT5.

( $33 ce tl, Ca sdpoles tiei by rte eesbuîsy in coosoction witit the ai
orthet orqse <f oçctrating ils cailwsy in anda tapon the

tends of the campay or tht etreets <fîtbe clit.
Wcattibis appeantotatu t talle it.,is: rmils, ulces sud paies uses by the coun.

pany, pbc-d cm he lns ofth coauy or on the erreurs of the city, wtkh said
elis,m u*ru sud potes "o ulacet! as afolalc art uses!d rte ompany in icperalting
tiroi azlway. No.. kl hu ecendsy been iceli by the Cout of Appsest ia the Ga*

Cýmw case v. t!couto btai the gas mains tuaid In the public trcts bencetit the
euracsgsmembeuowitttuiugtheasigAsec f utesuc.6 <f thtesuemeonms

sections Tht Chsneelr W.lnubie dgmet lu the saute case. *6 Ouit, pagte 711, says
(a 9)*Toltl gamp .opne iha sau us« à y utteit the ures ame

v. OvrsttrsofSaford si Encicoquer, aot. the court gave c%ýu tg the lieial deîni.
tiousof land as inctuding u ouly the face <f the eurtit, but tvtiytting on irae
: i n rig " iti k une rtatei out iy out Asuemuruu Adu-ct~ .

sincaude surit sud surit stlgi-ot tht a&l cehuers klegtypnouees ta the
word siaU bu tictduit. Rn Plic Tramway Co.v. Oasimw , l. 95., Q. 8. p. go
the company w» ids to be minable as occupants of tht ilgitu by resucse of tht
trucks biteu ld theruo. taucaus il unl icets!ba taibitiogi th> has! uit the txclt-
iveruneofite surfaceof thtrsk,ti"abicgjin thexcusivetoccupatioof<fsy par-

iscs <îhasoi, a th> wtt e tyiu tieletrat,,in ht sne liei ehile.
t.ondbtlurs, ai =1 m" - -Ttst le a considereble re2maslucc botuten

the iraut tram reit or an tramway bott sud the pa, uitjriist.id dam hà-
thuere lu Ibis dlEteuuoe audubedi> th"a thet p doutkio ia le . i d
uecemsay if ir sboutdt bu an) le genmagh, L =ie lattnttMe us> Icetot the actas!
pavement or maoedamiud roud witci ferff tht tien àauati stuporeiua the car-

îalug aime, bu t do guat %ijut i setie su diouveuce.
W: J - nd i sm ec tht mm opinion. The Act <f Pariameut enslbes, the

proprictore ofa tramwa Io apoîte Io thtir oua purpons a givitu porti=onf the
puic len fer thte.11- <ftYlI~du thetiresx rails whlci att roqclita for- the

cuu aisuce<itl sue acorg imefr.d rbt ailsorspy apotion
<rtwuai. Ttuae aettsiaety uby thé tuam rail eompauy for the palpoas« ca

tre tisas>,- thue, 1t iniro s"alistttlu oa eftit portion <f tht soit. à
de amit thlnt âge u' the tu ocpuc bucanet. pulic s ei have the ci. &M ci

weov~tht surfew <fhira rcoud; sud tire rod.as a tramroud, le in tittîr ex-
t mii useas d 'ue -s choir exclusive be",irr

OnimLua ;., Mid bu aws ombtle to distinsuiahs the casle tram the cama uhicit land butta
duadud ontht orrapatica f tend iy uercSmpaniessd goscompeaies Artos

a6Slbeumys: ** Rt apponta to me tient no difeatuc ma bu polaied ont betet tits
tramwaY sud thon g sud &"ster MWin, excrip th"a thete am suduser seins arm
deepeccm the val stit itis joua trame." Admiuhtae 1am imable t. dis.

%td the lo trma tiens tht sas sud Waller pipe. titPityuratiyo«ucpy the
s~o uE .a àomeuitet u Jur tu . th oies' . hgramn ra havs the Mrion surface

levai utith tht land, btte titty batht orucpy the seit dfthe coud physaclly, sud in cana-.
]yth nue mm m er t du a se mekber te »I. 31 or soc. 6e au>y pue-vs Wbu hinl
auy uay iu(am aith titut _eincipi Thry ou.y loatiave abu rigit <f theupubicto
go ravercthe difeceas bufma, ut cin us> te it stated thuat thei tramways so mode.
smd the hantsez of duler apral aitci tht>smtbkW mue part of the rond m tht tante
of hein tht Po"pt y ofthe pub sestelts l itrmind rte prvat 1rast
of the transite oinaysdrt>b ca<tt o slsdttbuboim
bea e ccreatuthe sitofthetraid l. the mm oaune exac> n the am

»ud urali pgsz stud tht bter bitelg siile. 1 salit the former aie atim27ale
la 1bue quoeud ai scoe toapit fir. im vteative iudiget hommae t tieuts

bugageusilutery ~someto ht utsioinuutnt quselpa. Tht ioci
of tsarlesrasc., ttulraila copu-bud in th soit saiotdia*eti.

rtuss'tme<fibe rsils .afthaoi occpid i.> titer reli sut tis for tht si
pofrt f lutir lauine s. lce true thut the public cu t!rive oser snd at.cug thee
ti,.ee. by tbeireues uitttcit>ae ompttted t. have tiran 0mb iitit
te pavemnt te aateeitst c o sa ie r onumylt in" the seil

oguuttthue reli e sud»l i tlue tsirio mauch ni tbc soit as as taend ilseutIreIr
yuh <f the omus. s id auitis irspect asoetIt As to titis underground ssi

muroudu sued tirul at cie tarsd laits. itet ai ouaers, and ccapa r ai
abt moalug of the Aiminueu law <f OuusrWo Tii. eouctacoiu i. saapporaed 4- the
Suam i ied tar4uI cet <f Pimed" v. Greenwjih, sudt 1w the Cmmw,< Gol cela
pou> Y. Toroon. @6 Ont. les. and hy the jMeu <f the Cous f Appla in tht
à me ae. Wbutte drube May haeve tutu CeIta ta te »mrniu.g cf the wort

by aht chsag Io the Word sec. o<titt Auemm Art of 5ke
A'% o the rqr*ue.<ftlle PU.Jbilc.îiesubudineer o t ri Me. <f tht rompus>.

uho bave tht rigbt <fus l i preferenet ta tive public - the lmt'i sus- ve >t
tbmus ta thae cars, snd titet have la ltai wu e pissesoi tslave rtght tis the.,e sud use <f theti -tradt sud raik. htttaeitu Uni". v. ittilcy i>usiuugt

Ci>.. Caein ama ,papa su;. %aitiis baleutise-hr cam on Pistaco v. Gre"".
W" birsprosad . Rite u nar d potes la me b> the Toremor Surer Itaiuay Co., to

my mini, agr aile aadoubedt &%qmotc oniitntid riple cldurt thta case, of tbc
Cee Cousumu v. Toronte. as being i puacislet> the Me postuim m a t gi san
save abat tht> me la tht air lae the boia iasued <f bulrsg l u iht un sit,sd

%W W" pnts " cuwtef forsa ont cestrt Sttt' cooimeed usith sud foratisng
su - uub uetus w"l th pera e 1ouse et tht <cm""s Titnugit titem tb
orlurteie cmen e rarroudd shug tht uho*lstm of tht seuret taRte>y tgon tek
tire. Lbe tht su mutes. tht>,ý tit usalurd weit the martalur> in the pou citoune.

<rcu tarne Wàil. sud se lmn iwdvi"k iet. Th".~ have lbtutctusiv alm
Idit poies snd uses , &u It douche, aud ibn pubcIl-uhasaveç tieir riabte muy

le on thtz miea sof ibn trait-have ne joint or aeveu subordieffle righs la thone
potes or esocrStmd uo eIsrshu eeiotC. .Mseer "

3L. mlo tQ. Ils D. 17mapmut TâteFJmcric Ttiqrpb Co. v. Sellor 1su
Eschaque ils; su ad dmraser f te CumsuWCmC. v. ornas.t, POu. peeuad

iu appsLt
)ir. Os«ior. un t tosce se tt naumed s<th tiRe <fubu Stem kaila.>Co. in the

Itemtssdbtéssie oouo i tt n>hc eu' etee in:-
tletbhryhad ubtp*Csrlc y amaunod to e lusse sudMes ltuws tbek ie eut ue
a chssa imécreut oun> laue to l tht conve>msu Iy thte> . th cmp
ofh ibn u Wala :=ur .c aq i 'y thte> <ras thtb aloi =orneSera
us> Cqm. ut iunt c iis tua. :-Aid bu aber sl id corpouration te
sainait taBaseS t. u.i m iau %Mr thtpun yrlu by ibn~ insu4 the Tousct

"uoe m. Ce. aMd h 1&0 leu <fie It reius lu th
cli utTotas.n hrulàs useuau. uc.,tu.1 e) u bresttcoput

adslss Sutua S'.le h paciu fh i eIe>poprysdpiloe
tht pubasu(Klaille. W Ie ai Eutet tuiertiueef sud tMir uoeuier

o m brg poiusn to »ht t' - aite <thm ecieragio ofi

dut nltid *out cluut aa.u tommotem cmidtlau <f
d~ prann tue itmeuuas adi c lose auiiMg

rema t. tabc umi titui bortsuor, lie.. ae.. for tuut y.r aush the
iisliui I. ru mS am Ibo, h tcut rigit forthe nid ier in tacmmue

latitiicry, i8897
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buaràkS Wralls in th. city o<Toranao. Neow. awo tlhiw eni tinla ulai : The prop.
ziy achs. equlp3ena. ud*icl antiro tn t ae aquwi lay th. City bons the
-l''on .,1è 1l et rtt Railvay Co. The wus t.M ablît t h. ne* Company.
Ntithe **"lacht toa tea, for a lmtettius aim surface vailvs. la confuosad.

Tii. propeoty. or the tmahireo< hemi tou to an taxoa.i, %a otirgha:; toutt
the franchit, or priallig ta opeoale a naîface tond vas can<ivv.d for a luem Ufir.
What i. oLiltht ta be ret<h.d hy th. prctea amuumment, ta h. tauin heh property,
nm t h. frAnchit.. That thrmVVS as al i l.ade Mort Manifei by tUrnng u tIc.Mr 4
of the A-ta( cInc rp .taion fthe.Toronto Ralvray Company. su« -_c -anti whil
il ta dçclamol at If the it d idt nul uesa.w the (ranchit. at ah. =e I<ahkît pe

tand d.saml a ) latte a% er ahe p, ory, ahey netta psy the.' o-miyahrras
valumIttiu bc titterminet by sartaton; -tead il là expre eI «= des m lth.y ar
fl a Pi y fori ah. franchise.

Mir. O.iet alio ufXtd tat as the titie of ah. bhvys op"n Wb"c ah... rails toi
6Uaxd v. waut in the Cvown or lI ah. municipahty under section s as and e cfah

IaIunicipl Act. sao pari nof the.> tis t. heru<cre taWe lande . stut brin
ex=. Sali-tc. tcof sec. 1 f ah. Asvu.u.nt Act rendt: 14AI prcflnry vestetinj

Ner ~ tt c m ', hut tul-uc a cf ah. mma oction declam-.
Whn-t 4d la ta1 pr"haia chaut. là occaapl.. hyaony persan

c..vl ata oeslanm oe epsué# b. amemed in r.qw«c th.,.o<
bl ah. Pl 0" ay huit àno hkSlîtey m-iipd a npoeay by mali

sec. h tisit to . ta eexept vitther occupt for Muin ripât purpoffs ar *MUno .
pied. 41hba âcA whsa occupitti ty tny & ersca as atena or liti.; or othervite ata ai

a uçîsa (* oIc.r of ah. corporsalc fer the paarp nst ahoi0.* Thttuti tliabtoaia
be atuatd, andti h. occupena made, lestaI for ah. t...s
1Id atc. la vitw of ah.. peootikm. anti of th. cooatiti'ua. ef purcliat lby ah. Tor.

Omio aIWIvsy Camp.z.y. ah.y CRU -t h. tismeuta h. tetats cf ah. aty. bua are
Ovi. of tht tractas andi planas. anti u ocusa h n <li .rt.a. vh.ahr nid striais

ami w.at in ah. Cone or ina aZ iupitcpatayanti a% sau h occuaper&%. ahty amt
liabltactaation. louglithe.lauedttelt. and as atch occapi. s nos tiable for the
paym.nt of mud taes. ThM tact thl naodir til nec.. < or sc. "P .ltona tl6»«. a
taicisl Utisy is criant *tas t mn occuantsa cf Crova or amaps lieds tas

attas ~ ~ ~ j. an d ofpc <tci s'ai0 a K occupsato. ditelopt a t&.aabw.rauiat
layalot à iÏiaitical qrîth alisa Ating in F.eglaud. anti liec dicion. ain aht ntl

Sutai upontht. pauda amt toman. anti Cageot in CItrieum ng quittions a inl
r.eorno a ait ndaim of ratqm>wa.

I bave. airnir poime et t a aiiofat as my opinin a. Courcreetd. 1 am utable ta

dtlkain u an y ttfruc. in liahillty beaunin the ovni. 0( treet car tracts buritili ah. nlaIi or ulghtsen Itichu, ad ah. ovnM oras maint taurie foair or f%

hyt. t lat as thietaona. saas.iv 0 I th t emau1in An au nov îîiwe4
F-9oln tht priaici Seo t< he tattu *ilm upo ti aroul tta etoof 0 aI
Am 1mn Act. 1dIfl iii i.. tan tin doig Ihts a ah. Catm of the Coaaaim.aa

Ga%. Ci>. v. T..vonto i. nov penditg Mrt the tprsa Coura: Ant vi ame pisa ao
audemanti by cnotailat tht argumina ofthis cati %at any jaaagmna proataitcii l'y
ahit court vjul in ai at prohshilty h. takett fur aviv atn ah. smi coura of tat rit t.
1 li<pe ahi. vriii h. dont, ant h. many conlcing opinin "art.d by orf atac'
tati mou iuinidw djuge be insllyreniee b y ah hiht oait tht 1).
mintea. tnd ahi.. via.d quittions auahoritiîcy iscoi af.

I have caI=tb. h. mppotunhy cf ming the Jjutgts 0 my hioaed broahers a
féew mandt*4 c.v ontng latta cnurt. 1 cannasl atiopa ahi e aaia or 1y lmti
lirathir Isatailt alita the caaraovion oif ah. City 0o ot r fo ua i te ak.
tnp ah. antum«u complaineti of la thit sppral becaut. tuda taxation tadds a tem ut
hardie ta ah. armu nin e t iotat li a$)& betwu ah. aty tatdah. Toronto Strrct

Raiw&yCo. The agviiment itaslitios sa. pu-pora a-nt ivth ah. matat of tatt.
to.Teqammloa 0< Itbility ta taxt on ci a qy specie. of prop.aaiy mut dipndt

upon th. Statut.. in focei trons timta lni.,me ah a behiait. If ah. eropenay in quts.
taon lin tht. *ppI atit.thle untir ahe Axnemmana Ana, n lasiptn or agreinena,
exprmeost pit, m atit tve h. ciky of Toronto aed ah. St a ittviay Co. a.ý
exemt ta front taixation, casa have aaiyiafct unies. %ancalcocl 1-y th. Legattre
No tainl sanction la claimedt or aucun 1 veuturet ), thinkl abat ah. "I dtiuy of thInt
Cuurt la ta titeopria ahe twetntng 0< dý tatins clamais nl1 he Atuenst A'ai. an ta
tiertin. if ah. s ppiy aittme in bus casei taxtable prapoiy undir ahe at.m. c(

s.ection 7 of th. %»mmiaia Act. qaalid by ahe tatuptic clii,. a( ahi man sec,
ta". 1 an fied sac aua iy ite .Assomment Aca to nale . ta a tminiter %
callii .qutty, anta declart ata alaliongl vi may h. td opinion alita ahe a ropera y
burt towgha ti bc taxetii t. i.lly lial.. yct hât ia is unjata or iteqaitItalia3 affinat
suri, autmen becoute t tUni acteoede piriait vlen on. or eten both of aie
psittes ta a bws4aain or agaeim incorrialy condude " alth. clan; of propeoay nov
oauglit ta h. anutiti vas eta ndr ah. tatiains liv fti ta atuum andi
taaion

fice appeai was alloweal uih cols, McDougal, J., diucatiag.

SADLER &HAWORTH

ROBIN, SADLER & -HAWORTH

ManMufcturer ci

OÂKwTÂNED ILETHfEIR BLTING
MONTREf9L 19ND TORONTO

Orders addressed either to ourToronto or Montreal Factory 'wiII have prompt care.

Goods wili be forwarded same day as order is received.

ThRe Ontario EUeGtriG & Enigineering Go.
IUMITIEDI

si A&Lald St. WCSt,
TORONTO

Tdelb* ANTU 479
ELEOTRICAL REPAIRSI

iq&d@asMad D.aim .s h

FI LECrRrAL
APPAIRATUS

**mfir h.hmg Pb"

SECONWD M.&ND- _O_ NE M017c>M &.WM SoLDà

PSvq en leis» CANAmI' *WaCTWKICAL IMMS Ulm* 0Mueo~Un WU1 Awue
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GANADIAN GENERAL ELECTRIG 00,
(LIMITED)

Authorized Capital, $2,000,000.00

Paid up Capital, $I,20OOeOG.o

HEAD OFFICE:
65 FRtONT STET WEST, M M TOFRONTO, ONT.

1802 Motre Darne St.
138 Hotuis Street

BRANCH- OFFICES AND

- HALIFAX,

WARE-ROOMS:

Main Street
Granville Street

-WINNIPEG.

- VANCOU VER.

ELECTRIC I.OCOMOTIVE-AY'!.MER BRANCII CzN;AI)IAN PACI I-C RAILWVAY.

Stanldard -Elootrical Apparatils
RAILWAY
LICHTINC

POWER
MININO

Electrical Supplies of AUl Descriptions Carried in Stock at our
Different; Warerooms

1%1*& nNIon the C/J4AOIAN ELUCTRICAL NEWS whon <rorrospondinîg with Advortlaers

jitiiu.try, tS97 CANADIAN ELECTRICAL NEWS
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sPARKs.
A îîew l.oiaî.3;hlegin:', of -oo lior-,e lîowcer, lias beeîî

addt-d t o ste lcliiliii Eleci rir L.îglit t..~planît.

Mn!r. Stauîle: l)îtig:t%% i% littisiig ii an elctrie liglit pîlant at
Staiîilev. N. IL. *hi liglit thle village aiuJ Ihîlillsii places.

l'ire Riilb ligiîiîerig Cio. have erccted two taîdei ciipotîind
etectrie liglît viîgiîîe.. for Il. %Valker & Sons, W:îilkerville, Ont.

lhe îîwleru> caîlers of Souithiamptonî, Ojît., will vote oit :î by.
l.% a) iiitie Si i .uoo for Ille piir ,ts-ta ofail elctric liglit planit.

Thle 'onîstrucetion of the Ileîrili and L.aîurk IZailwa.y %vill shiortly
libe iiieiCl Mr. l'osvlivi of Arîîprmîîr, 1%, (uIll of tllie îrîiti
'fisc rorotito Street l&iwvgios. c:îrniîîgs for Noveîîîber we

$74.617., as"', iîs $77.602 (tir Ille i.atnei siioîîtl last ycar, .Jiosiîîg
'Rn stvtiiial dlecreasc Of $3.365.

T'he electriC light Coînpanv ll:ît St. JohnI, N. Il.. laave addcd twvo
large geiîîcîa:uîrs tii ilieir pilanst, %îijilied III uIle isnEcr
1 l1ii111î1alît uig Cii., of hIattersoli,. N. J.

A îlot lir sui lia, bieiî ciitered ont sccoliit of tIlie Poinît Ellice
bridge ihisastecr au 'i toria. IL. C. 'lie City lias% îsriîcd a1 writ
sigaîst% filie Victoria Eleiric Raîil%:v a..ncl Liglit Comîpany, Ille

Consoliil t .t Rilwa.y Coiiiîîaîy and N. Far icaiîniing $2*q,ooo
(lainages l'or the coll.tp%e of the %tructure.

.NIr. P. N. Sii, late mlanager of the Conolidated Rajiroaui
aud J.gli Comipany, of Vanîcouiver, IL. C., is said to have beiî
arrested for inisappîropriatiiîg fîiiid-; of die coiîî jaiy.

J. F. laaulîiIe or T~oronîto, lis bouiglt hIe charter of
the Spok<ane & Columobia Telefflione Coîîîp.uy. 1ie intiocN t
puit iii a systei :it ltossland ir.,t, tiieui to extcnd tii TIrail and frontî
tliere to Spokane via1 Nortlport.

A spc:Igencra) illecîing of uIclle cbldr of Ille ;Ieîro-
polita,: Street Railnvay Coîîipanîy as aiînounced to take place in
Troronto ot Ille Vl Of Janîîi-rY tii cuisider the quetioîî of iiîircas-
ing UIl Capital stock to $5ooooo.

Tie Statu Departitictit at %V'ashiîîgtosî lins receivcd a descrtlp.
tion of a1 f.i ii NleckleSI)tlrg wilerc cld!Ctricity lias becu made wo
take the place of laborers in great part. A turbinL drive%, a
dylîialîîo whîicl liglîts flic b.aros,. yardq and divchIiiîîgç, and(
fttrîîkilîes «a ciarrent of lov tetisiosi to wvork ptîînps,. rîîîî a stravV.
cutter, lattie, grindbtonle, large lindsaw asid tIîirîgnj îîacliitie.
One sîttchiiiist attends In thîe elîtire plant, wiliil is sali tuî bave
redîît'd thîe expenises of Ille farîîî iii con:iderable degree.

10 [11CJRlCcomphNi[
oi.uug man as rin . (fî efll:3eeiti an Catuada. in

* bafre oft iieîliuin >it. Etecîrîc Il.tgig or l'oî.er
l'tait 1'. thor.îîgtily rielsi'a t nithi nio.tttîi machin.
erty and intd. an.1 lia. ocr 8 )-car< en1erience with
su demrn chsncry and inettrod,. e au (Io fîrsi clasi %ork
iii inlîtrior '.irinz ut atl Lund%. andtri uiîcboard andi

2.ant oni raictionf. insiatiet plant an no-~ rutininy.
,z uir h? will (urnish trt e:evce a, Io ab*8iii

Waiit to lîcar frusm any one uio can tse itch a man,
suit dia ro m-oti and! -att: fair iny. dAd4ltesa

Il tl.*CTRICLAN."

Car. cl ELkuYsiA. Niin<. 'rorowro.

JENIIRS [OR [IBHIING
the Streets of the Town of Pafls by

Electrlclty
stîti bc rc.zvesl by the uideýrs~neJ Up to Nort of
NION11AY. s8sTi 'ANL Nt* . %897. Terecrs i

=l," Rek penoi .or a or ~oArc l.gt:s of 2.coo
lant!! n... IC .. aII. îo bun nmtdnidt, andi abri

for ain ail nighl %et% ce for 2e ighît% ui to .40 nigtîis
iturinr thc Year.

Tosin Clcrk.

to :îIvcrttý,c inIll

If you want to

SELL
ANYTHING

to thé Wholesale and retall hard-
ware merehants and maxuifac-
turers

ANYWHERE
In Canada, you can reach them
tbrough the

CAN1ADIAN HARDOWARE MERCHANT
J. Il. McLEAN CO., LTn.

isKt
tao F.0.1- ST. E. . oo.

ELECTRICAL ENGINEERS
NO. 9 Cheunnevitle St

Fred. Thomsion, tlct chiet etec-
icrn of the ROI-al -

j'iectnc Co.

complete oJ

Corres.îcrndrnre R
Soiiicd. Dynx

çr0Q
Ftectricai Supplies

ofali Ilescrivi.-iis

sits lniatafld....
ARMATURES REWOUND

oyai T.Hl Arca Speciaiîy
mois and Xotors ReWsred

The Packard Electric Go. Ltd.
MAKF.RS 0FV

Lamps ud Transformers
SOLE AGESTS FOR...

Sshleeffer Recording WVatt Meters

ST. CATHAR.INES,. ONT.

TIf ,MOIRH 0 BOI[R
I SPOTAat~s an cutel casin nd requîrt n bkwr

soute tests show a savint o! 30 pet cent. over a common

SAVE FUL-bir-setbolier. We guuaxaoec at lcast so lier cent.

Konnl Enu1nocrInu Go.? Ltfl fiwb6rst, .
,WM MKcKAY, Seafortb, Ont Travelling Agent.

Please mention tlIie CANADIAN ELECTRICAL NEWS when correspc-ndinir -xth Advertlsers

* [GNM1G
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T
-~ - ... Ur "ficme" fiutOllatG . .. .N

ELECTRICITYRiwu oc n rtcta
Z ,.A..SAvhIftwtIII..i.g .: l.For eithcr open or closed cars-made ta it any %Vindow,

e =29h I....

j .. fthe r w~e 1 rd~A sk We also manufacture a Newv Special Material for Excursion or Open Street Cars,
ap~*niII~i1~I. Wwhich is perfectly waterp-iof, wilI not fade, nattier in appeara.nce, any width without

~~ ~ ~ . a seam, stronger and cheapcr than any shade now upon the inar. C.an be scen on
..ubj<et.vou wlsh W asWdY. t- e asltl rc..yteTrnoIaia o eascryi tc vr e-th g.rt .. 1c car 1a=y4etdb h oonoRiwyC.\as cryi tc vr e~ M...W.I...MAI scription of Railway Coach and'Street Railway Sliade Cloth, Goods, Fixtures, etc.

WRITic FOR PARTICULAItS AN4D SAMI'LZS.

-z-. 1UenIie, Tune &ADS.......Toronto

PATENTS PRCtEO

ELJCCTRIOAr I NVENTIONS8

RIDOUT & MAYBEE, o3BYS..TIo

S.TBÂM 7SERBS

DeatrintheSA asrie cel C031PETENZ x-

OINRENS of ang etqsa, "an obtala4
sober, intelliet enid reliaaMe

mowt, 5v affl$ing go

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

JJ.YORK. Presidernt Board of Trade Bluild-
ing. Mfontreal.

*'LAPXP
=nd aur othe

ELECTRICAL SUPPLIES
Miuiiderloli

61 St. Sulpice St. j.4 MON1TREAL

I G.C.ROBÉ CHIEFENCINEER ---- ~-
_________________I A.FRASER SEc.TRES. HEAD OFFICE TORONTO

oldie & McCulloch Go.
r .1LZMID

MNIIUFACrURERS 0F

____ OF.STEAPX& ENGINES
AND BOILERS.....

F Iouring Milis Cope tl of den ipmvement.), WooI Machinery, Wood-
Workingr Machinery, Saw Mill, Shinglie and Stave Machinery

Fire and Burgiar-Proof Safes and Vault Doors.

SPECIAL ATTENTIONR cafedtotbe "WHELt" lCEV) STA KGE
£8 belng Uacquafle4 for SimpuIcIt, rafclescy a 3conMy ila Worktng, lau EapecIiy

Msjited lor Zsctrlc LlhunZ, Street Palways, Etm. + GALT, ONT.
Pleas. m*nton the CANADIAN ELECTRICAL NEWS whmn carresz>ondlng with Acivrs»e

THE
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TELEI'HONES.

TELEPIHONE
SWITCH-BOAKDS

G. WV. 1MENDEFR8ON
Contractor andi Manufacturer
Electrical Supplies ...

BECTRICAL CONSTRUCTION
Street Railway Car Fittlngs, &c.

44 ~ez'S.-MNRA

THE OTTAWA POROBLAIN & CARDON GO., Ltde
MANUFACTURERS OP

OTTAWA,
ONT..

~d-for ail kinds of Arc Lainps, including cored
C arbon P oint and solid carbon for incandescent circuits.

. LsO

Motor Brushes and S pecialties inCarbon for Telegrap h, Te lephone
and Electric Light Supplies...

fILt.p 000DS GURRANTEISD

Porcelain Insulators, Cleats, Door Knobs,and ail kinds of Pressed Porcelain for
Electrical and Hardware Lines.

Tro O1IS s8RTIis"cTON

OA il
T$ephoi..w75 THE J. 0. MOLAREN BELTIHC 00. moNTIEA

(5arbon GYInder Bafteu'ios
for use withi Annunrciators, Electrc ]Beils, and di purpse requiring
a Reliable Battery for Open Circuit Work.

]Do Yo1IL Wvailt ~ A~~ ff~ la the4 S1ent.
m. ]Dry Battei'yo m - S G KV~~t )~ lwà%yn ]bi Stook.

ROGERS ELECTRIC CO. :425 Richmond Street, LONDON, ONT.
EI.ECTRICAL SUPPLY DEALERS AND C<»4TRACTORS FOR ELECTRIC CONSTRUCTION
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