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ELECTRICAL PXACIIINERY
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HYDRAULIC DREDGE FOR. THE CITY
0F TORONTO.

1.%,-.r year the city couincil of Toronto made an appro-
priation of SiS,ooo for the construction of an hydraulic
dredge. The plans therefor were prepared by Mr. C.
Il. Rust, assistant city cngineer, and the work of build-
inîg awarded ta Mcssrs. Mediar & Arnat. The, dredge
i% capable af excavating ta a depth of 16 feet, anîd is

t,.

t. ~
r -t.~-..

*

1s~

t. .

v

hoisting and lawceriing the cutter iraiie and operating
the swinging fines. The dredging punip ks of the i
inch centrifuigal type.

In the engine ruaiti, a viewv of %hicli ks presented
hcrewith, are ta bc faund engiîe; of the horizonîtal coin-
pound type, 1o x 17 x 15 inch strake, 01 aM'ple prOlpar-
tions for high speed and continuonus running, and de-
signed ta operate nt a SPeed Of 170 ta 200 revaluitions,

ENG;î,w R~01 o 1IIDRAIIC t)RFIit.3 Mt 11.1 FOR TIII, CITY %IF TORONTOr.

tatteci complete with aill neccssary machinery for mni-
pulating the material and feeding the cutter hcad con-
tinuausly and uniformly ovcr the bottom. The bull is 90

fvet long, 28 feCt Wvide and 6 fCet deep, %Vith two bulk
lîeads the entire length. Tht, cutter frame is of steel,
aînd the dredge is also fitted ivith a rotary steel cutter
lîead, 48 inches in diamecter at the base, 3o inches nt
outer end and 36 inches long.

A pair of duplex hoisting engines, 8 x 12, %wjtl thre
drums and necessary attachments, are placed on the
iorward deck for the purposc of driving the cutter head,

the indic.ated horse powcr bei3îg trou' 7i ta 1i . Thle
bouler is of the locomiotive type, 72 inches dianicter, 22

feet long, ha.-ing i1I0 tubhes ai 3 inches diameter and 15
fect long. There is also an air pump condlens~er, 6 x 1o

x12 in., and one duplex feeder pump with cylinders
5!,/x 3 x 6in. stroke.

Two spuds for holding thc dredge in position and
feeding it ahead are located at tie stern af the dredge.
Tlicse spuds are oi oak 12 x 12 i nclies hy 30 feet long.
The cantract pro% ided that tlîey should be operatcd by
steani cylinders, but zilis wvas slightly altered, onc hori-

No. i i.

q. - I
. -. -
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zontal t.ylinder for féeding the drcdge aiîad hy menus
of the stepping %pisd bcing constr -tcd, aînd the hist-
ing lieing donc b>' ncaîis of druilis plaîced upon the
lower deck immcidiaitetv under tise forwaird enigine, aind
worked b>' a sprocket cliain and two steel cables caîrri.-d
over the, deck house ta the sterfl ai the drcdge. The
nmaclsinery, witts tise exception of the boiter, was cou-
structed liv the Skinner ligilne conipany, of Eric, l'..
''Te drcdge was christelned tihe -' Daniel Lanih, aiter
the csasirman tif the Bloarci (if WVrks for 189%, chraugi
wtsosc efforts tIse aippropriastion for the work was mrade.

LONG-DISTANCE TRANSMISSION 0F ELEC-
TRICITY IN CANADA.

Ihî'-r a liricf sp;îce af lime lias ctapsed sitîce it %'as
considercd imipracticabte tn traînsmit electrie power
hevond the ininediatc sîsrroundings of the generatitig
sta*tioni. There were ta be bound, at that tinie, persans
wlio predicted tsat tise transmission oif ctcctricity ta atny
corisiderahle distance wauld neyer bce successfultv aîc-
camiplishcd, awing Ia the rnany dffilcuities ta be over-
corne, sî:ch ais loss af current, dangers ai transmittingJcurrent at hiigh voltage, etc. Tht developments ai the
List few years, hawever, have servcdl ta show how er-
roneous were tîsese conclusions. To-day we find elec-
tricity being suicccssfilly transmitted nearly half a
hundred mijles. This lias been rendered possible by the
prescnt higli standard af effcicncy ai electrical appara.
tus, making it perfectly saîle ta transmit current at 2o,000
volts, and reducisîg the loss in the line ta a very law
point.

Il wauld appear thaît the long-distance transmission
ai clectrie power is yet in its initialt stages of develop-
ment. On ail sides we hear ai projected schemes,
the promoters ai whicls cvidently feel encouraged by the
success ai laite undertakings in this direction. Mlany of
the valualile water powers in Canada promise ta be
utilized at an early date ta suppty light and power ta
adjacent cities, towns and villages.

Tise longest electrical power transmission yet under-
taken in Amèrica is that ai the Southerri Caliiornia
Power Compainy, which purposes ta deliver current at
Los Angeles and P'asadena, a distance of eighty mites
irans the water power and generatîng station. Tht
clectrical machiner>' for titis scheme is naw being in-
stallcd liv tise General Electric Comnpany. Tht second
losngest transmie-sion line is at Salît Lake City, the dis-
tance being thirty-six miles.

Camling nearer home, we find the water power ai the
Niaigara Fatls being utilized ta supply powver ta the city
oi Buffalo, a distance ai twenty-twa miles. Then in
Canada ive have the transmission plant at Thret Rivers,
Quetà., a description ai which appeared in the 1Er.Ect-RIcAI.
NF%%s for Octolier, aînd a less pretentiaus scheme at
Trenton, Ont., bathi us succcssful operation. In B3ritish
Coltssui% tise %Vest Kootenav Power and Light Com-
Paniv are deveiaping the wa'Mc; power oi the faIts of the
Kootena> river, tIse Caîsadian Generai Electric Conmpany
now being engaged iii instatling tise elkctrical macininery.
It is intcnded ta devetop :,ooo horse power immediatel>',
the tîltimate -ope ai tise undertaking lieing ta utilize
tise full poiver i the river, cstimated at so,ooo h. p.
The current xvill li carried, nt 20,000 volts, ta a suli-
.station ;il Rossland, whcre it wvill be rcduced ta aaajoo
volts assd deliveresd ta motors for use ini mining opera-
tions.

The latcst schenie to take dermnite forni is that of the
Caitaract P'ower Company, of Hamilton, ont. This
company, of which lion. J. M. Gibson is president, wa,
incorporaitcd in the suminer afi1896, having for ils eh-
ject the transmission of clectric power trous DCIw
Falts to Haimilton, a distance of thirty-two miles.,
miatured plains of the company, lsowever, show tisat the
origiuial intention of utiliing these faits has hegn
aba.ndoncd. The power wili be trainsmi tted frons a
point near St. Catharines. The wa;ter power ta bie
uscd is the overflow frorn the Welland Canal, wlîich is
ted ta the Niaigara cscaiment, where it wili lhave a1 fait
of about 26o feet. The length oi the transmission line
will bie a little niore than thirty mites.

The coritract for the electrical machinery and line
construction for this extensive undertaking was awarded
a fornight ago to the Royal Etectric Company, of %ton.
treat. This is among the largest cantracts af the kind
ever given in Canada, the price of dynamos alone being
in the vicinity ai $2oo,ooo. The. turbines will bic sup.
plied by the Stiltwell, I3ierce & Smiith Vale Company, of
Dayton, Ohio.

The schcme includes the construction of a canai froci
Allanliurg to ta the clitfs at DeCew Falls, at the foot
af which the pawer house will be built. This canal will
lie four and ont-half miles in length, and from 40 ta 45
feet wide, and will tap the Welland canal at Atlanburg.
The cantract for the canal has been given ta Angus
h1cDonald & Company, who have already cammenced
work.

The initial installation will be for 3,000 horse power,
but tht plant will be designed for an ultimate c.ipacity
largely in excess of this amaunt. The current will bc
transmitted at 20,00() volts, the danger to operators in
transnsitting under this pressure being removed b>' a
specialiy canstructed switchboard.

The company have appointed Mr. H. R. Leyden, late
af the Royal Eiectric Company, as manager. Mfr. Ley-
den's experience in work af this character gives speciat
fitness ta his appointment ta this position. It is ex.
pected that tht enterprise will be campleted early next
spring, svhen the campany will lie in a position to
supply light and power ta the city of Hamilton. The
entire work, including machinery, canal and distribution
line, will, it is estimated, cast in the vicinity of hall a
million dollars, and must be regarded as a gratifying
evidence of Canadian enterprise.

A full description of the engineering féatures ai this
important plant will be furnished in a future number af
this journal.

Tise Perth %Vaterw~orks Company, Limited, which is installing
the waterworks system for Perth, wihl use etectric power for
ptimpinig. Their pump-housc is located wiihin the limits of thec
town of Perth,, but the power which they isiicnd using is about
four niilc'. away, on thie Tay river. Ilre ihiey are *snitattisng a
water wlicel and a 2oo li.p. generator, which wiII, iii additionî to
mupplyting the p~ower for pumping purpases, furnishi light and
p~ower for tlic town or Perth. The WVaterworks Company has
bouglit oi fli old Tay Electrie Compatie, and will distribute light
andi pover on iheir olt circuits. Ttc clectricalmtachm.nery i. bang
î,ss.îalled by the, Royal Elcîrie Company, who wiIl use their S. K.
C. îwo.pliase systeni for tlîîs work. The pumping is to bc donc
by nicanis of a -, h. p. motor belteti dircfly ta a triplex double.
acting power pumip, whî.ch pump% directly into tise mains., nio
grav;tv %stcm or %tand-pipe being employed. The mains are
equippeti witi, a relief vàtive, %o that the pressure can bermaintained
consltt wilhout varymng ihc!speed of the pump. The punsp is
arrangeti se ae to be opierateti ai two différent speeds, in orx!er to
raisc tisc supply of water and thc pressure for tire purpases.

iNtivriiil)t-r, 1891
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MR. D. H. KEFLEY.

liii l*<e F. N. Gish<,rie, wh'b died in August, 1892,
wa sucesed as gcncral superintendesît of the Do-
minlionmi tmvertimentt Telegrapbl Service by Mr. D). Hl.
Keele. portrait ai whlonu appears on1 titis page. M r.
Kecee %as abty qualifled for the position by bis past
experiecel' in telegraph work, and since assumiing bis
juties l.ai given tie utmiost satistAction ta tic depart-
ment.

The %itblct of aur sketch lias hecn prominiently con-
nected %% itli the Caliadiati Electrical Association, liaving
cOntrilitited vahiable papers thereto. 1 le is a niemnber of
the Counicil and ofthie Mcdal Award Committee of the
Canadi.ui Society of Civil Enginecrs, iii whicli office lie
ia>' bc %aid ta stand as the representative of the efcc-
trical tenginecers' brandi of tbe Society. Ilem. is also a
member of the British Institute af El1ectrical Engineers.

ThiceI.wac NEws ai Marci, 1895, cantained an
intercstiîig article entitled Il Our Govcrtnient Tele-
graplis Their Scope and Special 1Funtctians," wvhic 1
ý,hùowd the extent of the goverrnîent tclegraph systcmn
aind the territory servcd. At that tinie tîtere wcrc 2,451
miles af land fines and 2o6 miles of suhmiarine cable,

MR. D. H. KEE.

with a total ai 1 48 offices. These wcre distnibuted fram
l3ritislb Columbia ta Newfoundla,îd. It will thus be
seen lian arduous and important are MNI. 1<eee's
duties, wbich continue ta increase each year. In 1893
there were transmitted over gaverninient telegraph fines
4',550 messages. The expenditure uipon the service
was S49,000, and the revenue callected amounted to a
little aver $9,oao.

The steamsbip Il Newicld " is pravided witb thie
mîcessary appliances for pîcking up and rclaying cables,
and is nmade available for tlîe work iii ^he gulf wlien
needed. The electrical work bas been for years super-
intended by Mr. Keelcy. WVben a break-clown occurs
in a "able electrical tests have usually ta be macle ta
deternîiine the location of tlîc trouble.

CANADIAN AGENT WANTED.
&AI.F. Emropcamîi manamm'curer' of elcthrie.m iim.tt1iimîci> i% de-

%ro,.N miiccmrng at gmiod C4mmî.mdmatn rcrsmî.mc.mmi a îîm'w mJ
eCttmdmig timeir bu%îmm,' ais fluis coimîmitry .%smi% peromim wmimîmmg to

.is. fiq. inay obtmîmî tthe o.mmuc mmd isddrv%, o iUse t.iî.mîm> .11
tiî.s office.

1 lie mnanagemenît t i .the îva Cmiît-11 .iM11% COIîmîp.mm> ALi

-% .mdcyficld, Quemm., comîeu;m.mm' iumm tii elt 1 ri. o im.r tmua 1

tir% sime Cottoti.

NEW PLANT FOR THE METHODIST
BOOK-ROOM.

T',,u largest printing establishnient probably in Canada
's that ownecl bv the Metlîodist churcli, and kîîown as
tise tieîia'dist IBock et IubflsIing ilouse, situated on
Ricliîod Street Wvest, Toronito, and liaving a ir.îîît.age
:îlso on 'I'mnperance Street. Thec Richniomîd Street
building bias îoo ficet fromtage and is four storcys ilîi,
exclusive of basemient. I ere is situated tbe rutail de-
partnîcnt, editars' and otliers offices, board room, etc.
Thbe *i'enîperaîîice Street front extcnds over t î8 feet,
on wliicli is a six starey building, wvitlî hasenient, con-
tainiîîg engine and hoiler roonis, sbipping offices, whlole-
sale book departrnents, binding, iolding and sterco-
typing roanîs. Connectcd wilh iliese front buildings is
anotlier, consisting of four storcys, in wtîich is containcd
the prcss room, camposing raar, book stock rooni,
general office and store rooni.

.rîîc buildings are !îeatcd entircly by steani, tlie nie-
chanical departnîcnt hy cxhatist froîn tlîe engines, and
the fronît buildings, offices, etc., b>' the low pressure
gravity systcrn. Thic hoilcr and engine roomis ai an
establishmîent ai tItis extent are neccssarily large and
attractive. In the hoiler roani are two 6o horsc powver
boiler.-s madle interchangeable for lîigli and low pressure.
These are ted by a Northey steani punmp. lIn tbe cnginc
room are tbe engines, twa WVbeelocks, 6o and 90 hi. p.,
connectcd ta an underground shaft by large beits and
arranged with friction clutcb pulîcys s0 tîtat cither
engines ar bath nîay be tised at an>' ane timie.

A new electric liglit plant bas recently been installed
for lighting the building, tîte electricity being generated
by a zo', x ica Ideal engine, direct cannectcd ta a So
k. w. dynama, mannufactured by tîte Toronto Electrie
Maotor Company, the engine and dynamo only accupy-
ing a space 6 by 8 feet. Current is generated for 65o
incandescent lanips af 16 c. p. eacb, and frani tbe nia-
chine tnere can be run as well, tlirotigl motors, arc or
incandescent lighits. The armature af the generatar is
af the wave-wound type, with ventilated core, and
sa canstructed that no wire passes over the ends.
Consequently no dust or dirt is allowed ta accumnu-
late. The crown is af hcavy iran, witlî Uie lanii-
nated pales cast in Ss tbat the magnetic current is
perfect. Beside the gencratar stands a marble switch-
board, with instruments camplete, the whole miaking tn
up-ta-date and efficient plant. The est.tblislment is
protected against fire by twa large stand-pipes running
trami cellar ta roof, wvith hase on ecd flat attaclicd and
ready for use.

Mr. G. C. Maoring lias entire charge ai the stearn
plant and macbinery, baving been employed by thie linot
for over eiglit veais. He is papular witb bis brother
engincers, and wvas a charter member ai T1oronto No.
t, C. A. S. E., of wliicb association lie i- now president.

.Nr. Wmîî. T. Donne,îr, filrmriv gcmicri agemnt f'or Cmmîamda for
tirt Batcox & W~'icox Ctinilîtit%'. ham' rcemmiI> resumrtied irmni a t rip
abroa:d, anmd wiii saisic tup Iis% rcskim'mice imn~tmîr';Iagmn a%
iimiimnagt-r for Can.mda for i mct k & Wi'mk'mx, ihuted, tif I onJomi

.mmmî Gla~%gm.wt. Temnpormry qmarmt.rs lime benm sakt'mî i% tite
Btoard oif Trmdm i;tmmltimmlg. but a%, %ilomi asý uic etmrlr mî fur-
,îsitcr'. tais tonite îit'ir %%ork, ilut itatcock & Wjileix ofites
%%I mii hI,&,.m I cd mi th Nc 1i;mtî.nicý% s i i c bumidinmg, at thei cormner
tif Si. j.titie%.itd St. Pleci tercc % immi lis ofmii tipi1% andî

nmîdc' oft Sise Bahcbock & Wiicox water tmmtc hmiuirsamîd acs
soim% vviii he exiittme, auci elcry ftciimy amni monvenecmmc places]
al tii, cli1 lxlsmm:on o(f sie cigumcrsaudsteîm-ss Il) give tilenî
a i litrougi mîmdrsîa.nditig of the mîcrits of the Babtos l & WViicox

Cornpamiy" goods.
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DISCOVERIES 0F MICHiAEL FARADAY.
SawtI initerestifig particulars of the lire of INicihael

F'arnaday, the great clectrical discov'crer, are furnishcd
1w' the Anicri.rnn 1lectriciani, to vison ive are afisi is
delhtcd for the acce mpanyving Portrt.

Michatel Faraday', hurai 1 7<11, died 1 867, the soi t 0a
pour mlechanlic, xvas, It the :ige of thirtccn years, ip-
prcnticed to a hookseller. lie %vorked for sorte vears
ais a hookliindcr, éiftcrwa.rds securing a position wvith
,Sir litlunplîrey Da:isthe Roy'al Institution, where 11is
great carcer was cogmmenccd. A diligent student, and
at ilYSt %eeking information, lie ;attended lectures ont
guttural philosophy and other subjects, whicli creied a
strong desire ih lîiuii to engage in scientific wcrk. lie
wa% first appointed laborntort' assistant in 1813, aint his
t',rst dicti'cries were made -even vears lnter.

I1 n 823 , WVoolastoil cunducted -sonie experinments in
the lahoratorv (if the Roy'al li stit aite to refflize ans idca
lie lhad fornied frnt Attpere'% discot'cries, that 1 rons-
ductor carrying a current could lie nmade to rousse abot
tlîe puole (if a m;ignet and vice v'ersaî. tri tlîis lie w.ý
uinsaîccessful, hait 1Fa.raida%,
t.ikiligup t lie subIject, finzally
siîcceeded ils obtaining saich
rotation. Th'le appar.1tus
thaus constructed by Farta-
Jay %vas Ille Iirst electrie
ilotor ; tcn >'e:ars lnter lie
constructed) the first trans- _

formier and also the first
dy,nno the F'araday disk.

lis Ille jeriod bitet 18:1
.and 3833s, amtong ollier (li%-
cnv t'ries nmade ant cihcniitry
hv .raa was that of tîte
e tenent chlorine. lie bc-
Cain1e director of Ille Royal
linsittuticin lalhoratory, ;and
ils î83.3 made his great dis-
covery (if electro-tnagnetic
i nduct ion, wh ichl t i md h ii
mind detiniit..ly toward pure
science as tlle sole Olhjcct of'
his life, and îhiercefurtlî lie ~ tCtt
perimitted notlhng to dis-
tract llis attention frocm it. On August 29 ot the saie
vear lie succceded inin aking the greiatest discovery of
aIl tinte anîd layitng Ille foaîndation silon which rests tlle
grent clectrical det'eloptienit of the past :5 years. 1:
'vais tlîat electricity was capable cil being produced by
miagnetisîn. Tle ;appar:atus uised consisted of an iron
ring wournd th two coils of barc %vire, one about 72
feet and tlle otlier bo feet long, the turfis being separ-
-tied 11w twine andi the layers by calice. 'Fle longer coil
%Vas coaînectedt Ic a priniary battery, and a loop of the
'ither pased tiver a niagnetic nleedle. W~lictn tlîe battery
t.irculit N%.I% made tir bruken, Ille ncedie %% as, deflected
one %%ay or the otlîer, b>' tlîe induced current set up.
Tlhis apparaitais was the fîrrst transformer, cornbining
et'ery principle of tlîe modxemr :ipparatus kniovn by' that
siaime.

These cliscov'eries tollowed :Septemiber 2.4, that a
caîrment was indîaced i% %vire coiied on -an iron cylitnder
Mien, a magnet was appronclhed to the latter ; Oct. a,
that if a curreni passed through one of twvo adjacent
couls oni a block of wvood was miade or broken, a momien-
lar% caîrrent flowed in the closes] circuit of the other

coil ; Oct. 37, that current could be generaied in a cel
b>' mlerci> inscertitig andI renmuving a magne.

On Octoher 28th Faîraday maîde the firsi d',n.;trno lit
revolvilîg a dk.k betwveen the poles of si magne: whcn
one end of the wirc of a closes] circuit was Pirceç
:agaitist the circunifèrencc of the disk and lt%? other
mgainist ils ;ais, a continuonîs current wa's prodaîced.

On the fina~l daY Of his great lieinets e foin
that by miercly piassillg one side of a closed circuit 11e.
tueil the potes of a magnet, a siinîentary cur'.,ît W.1,
ind<ucetl ils it. r() expiais, ail of the v'arious phiellimcna
ohiered, he Conceived the idea of lines0 ci îngnetk
force procceding front a magnet, or surrouniding a con.
ductor carry ing current ; that when a conductor ctt
such liges anl E. M. F. is gcnerated in it ; and dtlî the
amouint of this E. M. F. is proportion;îl to the naînîhber
tif lines cut iii a given time.

It should lierc be rernarked that irnry ilsi gtîi of
1811, indepcndently discovercd elcctrcunlagnectic induec.
lion, his cxperinicnt being ver>' sinîilar to the lirsi suic.
cessful experirnent tif Faraday. lie diti fot, lititetr,

folIow~ ilt Up.
Trwo otlier cpoclî-mlaking!

FARADAV'.

discoveries are associated
with Faraday's naine the
laws of chenical deconîpow
sition and the magnetie ro-
tataon of the plane of poal.
z'ation of light.

Alter a magnificeî i
cf experimients lie laid! clown
the Iaw known las Faradav's
lawt, which tormulates thlee
lation between the strenigth
cf curront and anloint of
an>' substance cleposited by
it. H-e aise fetind tnat if a
ray of liglit was passed
through certain media, anal
if these media werc placed in
a field cf force, the planie of
polarization was changed,
being rotated through a
definite angle for each sub-
stance and each strenigth of

field. TIhis principle has recentiy been used by Crehort
;and Squicr in the construction of a chronoscope and in
a systemi ot rapid telegraphy. This is only sortie of the
discoî'erics made hy Faraday.

Ia is t'xpect -d itial iliere iill lie kceeai i'onipetiatios b,:weesi
Caîtadinai îd I.Uiwed S: ates i rnis for suiplîlyitîg itbe eqîaijiîîlt'gl os
Ille pr~îoosd eleciric r:ailwa) at KiîngstIo1n, ;m ca %l'r
ti. NicKK'nyie.isid jait".s Ross' are tlîe chief pîroilioter% of 33,,'.

%chiie.

4% e'tits.tet w.î. t-',îiîelaidt,'d a crouple tif sitiottl'. go betwee tite
Sutlîerii C'aliforiiiia Power Conmpaly aid the tieîeal l3ec tnt
Conîpaîoy for the, ti,'tii',î f the lxiwer of the river rtnning
ilircittgli Ille çi4tii. Aina Cani osi to Lob~ Aiigett' andIa.ara
cal.. .4 dilauîce c oniiles,. 'l'lie antiotint of puwver 30 t- ta.
11iiued :51 fir-t i, 4,o0o tiorse liower. The station witt be tae
ini Ill' Satula A11. Cai o, 1-- tuiles frotît Redlaiids anîd aut: Sô
iiii3l'. frotin the towti% In whicl i e lctrmk power will be uatittied.
Tht' waier wvill be t.ikei fron the river to canal, fltinL and tut:nde
fllttg lthe %ide of lthe ran. oit. lier,, it will be led into a p~ipe Iti
-, 0oo fe't long. glvmng whaa wmll bc cqtsnitln au a vertical I.Ill of
7io fr'et. ''Tis tr.listuii%%ion will bc the longea electrac e c.t~

traisti%,tiyet undertaken. Ai jîre.ena the longest is ai S.,3a
i.akt' City', wherv lxiwtr ïir. tuiiiiie .4 ditutice of p~ otite'.
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MUNICIPAL LIGHTING PLANT.
'l'it8 (o.wLi of Orillia, Oeit., operates its electric systeni

qi connc,.ctiolî %itli the %%.tcrworks plant. 'fie maniage.
ment 01 the plant ks vested iii a board Selected fromn the

cw .ousicil, Nir. J. S. Millan being clîinian. M r. Il.
RiIdîîC is enginer.inl-charge, and under imii are tlîre

'llie plant ks situatcd necar thc lake, m~ here co:ideîsinig
wae i, easily obtainable. *file G;. 1'. R. tracks pass
aloilgliŽ the nos er house, by whiclî nîcans the fulet
.MipPI>% is easily obtahîied. Nature Supplie.% an abun-
Janice oi pure spring wvater intti a parti> submierged
tank, itlth aL C-p'city' Of 3.1,000 gailins. ii spritlgs
arc situated on Muskoka 1 tlt, au elevationi iii the nortit-
ecm part Of the tow:8, aund the wa.ter gravîtates to the
talnk.

Besides thks tank tiiere ks a stand-pipe thrce-quarters
ni' a muile away, %vith frosîî à 0 to i 2o pouiads pres.sutre.
Tliere ks aiso a1 reservoir on Pleter Street with a capacity
lit 250,000 gallons.

1l"orty..five arc lamips liglit the streets, and 2,300 incan-
descent ianîps are imstalled for public and private lighit-
ing.

Th.-î pover bouse ks a substantial brick structure,
divided int two comipartnients -0one for engines,
dynamios, etc., the other for the boilers and punmps.
The dynamio rooni is 35 x 40 ft., and presents a neat ap-
peCarance. *Two G;oldie & MeCullocl 1oo h.p. cut-oti
condensing enigines, liarnessed to a line of -;haitiig
whiclî extends across one. end of the roosm, operate the
machines. Four ciutclies by the Saine makers are on
the Nhafting, so tliat one or al the machines miay be
worked togetlier, or separately. Tlhese machines «Ire
two i ,ooci k. w. 'Ilhomisoni-Iloustoni alternators, and
three Bail arc machines of 2i lamips each, eachi lamp
being of 2,000 c. P.

Ini the centre ks tie large steani ptimp but by Nlc-
Quiilan & Co., of Tloronto, capable of pumip-
ing (foo gallons of water per hour and throwing 89 gal-
Ions per stroke, with So strokes to the minute. A spare
pumnp, of Nortliey miakc, with a capacity of 200o galions
per minute, ks kcpt in case of cniergency. A Gioldie &
MeCullocli condenser in the basemient, led by a Northecy
pumpll, condenses for the engines.

'l'lie steamt main fromn the boilers is six inches iii
diametier, with five-incli feeds to the engines «and tour-
inclh to the pumps.

A~t the nd oppoite the shafting is a large C. G. E.skeileton switchiboard, fully equipied, piaced hialf-way up
the watt, and reaclied by ironi stairs leading to an iron
platforni surrouinded by brass railings. Tiîu s
claimied to be a great improvenient over the usuial man-
nler of arrangiuîg switchboards, as tlîe OperaLtor iS ight
ocr lus work and bas viewv of al the machines, engines
agit! pumips.

'llie ceiling of the building is of iatclhed lunîher and
niicely painted, setting off the hrighit dyinmo rooni.
,fie boiter roomn k smialler than the dynamio room, but
there is space ieft for an increcase of plnt. T'wo boilers
ted hy a double-plunger puilp nid a steamn punîp gencr-
ate steani tor the two esîgines. 'file pluniger pumtp is
oplerated by a huit fromi one of the enlgines on the
dynamo.

One boiter of i00 hi.p. ks made hG di&McCulloclî
Co-, the other bv Perkins & Co., of 'l'ortinîo.

*fhe plant, as a %%hnIe, k. ver% creditable, and fcew
better are fund iii Ontario.

CQRRESrONDENCE
THE PROPOSED STEAM BOILERS ACT.

l).~u ~ît' r t o%.% St-oi-,ý, Oct. 1il't, 1 897.
U'- I8Z, lIii..r .8 -d h ANAIi %N 1- 1iY( 1 WtÇA NEI,..

SIR, lin reading the bill calied I''lie Stcami Boilers
Act," as il ;ppeared i your issue o J unie, that was put
before the Dominion parliamient last session, b>' tilt-
CaIlI8diafl anid Ontario Associations of Stationary
Enigifieers, it appeared to [le titat file rlUth clause or
section as it reads, seriouisly impairs the usefulniess of
thle wbhole Bill fromi an1 eligineer's standpoint.

For the beniefit of Chose whio niay liot have rcad tlie
13u11 1 wil, wvmtli your permiission, Cluote the above-
nieitiouied clause:

« cI-*ev persoî wlin,.t aitle i' i le ti lt- t.% ir i' 185aci, lia4
beeui for two ~Ve.r' vigaiged mi Ille olivat81 tir %ieittni boilers4,
tilloîl lîrodui îg il corisift aie of Iik- îmlilùrii gond t'oîîtitit muid
%olhrLttl fi-oi ih limiers I> wvlitiiii lie lia% bicei eîîîliIyed diirimîg
tise -%aid feid ida~ ronti %tine rt.%ltiiI>e lxWr%0ii tit voit.
tie,.ec wii i8lie limsiiiem% ni' %ticii oWiier-6 anid a s8e%-iteit lii (lie
iîiîit'uIcî.liiv Or Ini e.cli tif I lie iiîciuîsemîialil ie,. ist wîli. Il tiîclî boiler,.

hiave ix>en8 su oî>eralec, or a lioltler tir a cerîiiaie froi :îiîy

inicorlitiraited tie r fi-niy iiv i 81e, %flil bie tiitit jed, 8111088

811;iku8ig ai apiplicaiomin o 'lie chuiirini,n of tile ho:.d rt n or liel«Ore
thle fir'.t dayv i' J.aiîciarv, 88$q , auîîh q1pn îîayiii o.f diohi:,r,
tu the,. ellairîillaie, 14) rc'eeise 8 et-rifîeaie njlhi afiu id uJ lie
regi.,tî'ied liier the,. liro% iti.l of tli, -ict.

Now the fact Chat a mian bas hiad two years ex-
perience in charge of a steatil plant is certainly no
guarantee that: lie ks qualified to operate stearn boilers
aîîd enigines safely and wvith intelligence, miel thougl
bis character mnay hie the best, and the fact of lus ob-
taîning aî certificate %vithout ani examni'iationi %vont miake
iiiii s0. 1 can cai to miin'J mnt 'vio have been feeding
fulel to the furnace anîd twisting the tirot,:le valve and
squirting oit for ycars, but if you were to ask theni
what is the safé wvorking pressures of their boilers. or
the tensile strenigth of the plate tlierein, tlîey would
look at yoti in astonishnicnt -they nlever lîcard of such
a thing. WVitt it be fair to ho,îcst anîd studious
etigineers ta grdmît such, muen certificates ? WVitt it be
fair ta tlîe public P If 1 understand the said clause
correctly it Witt not.

Brother engineers, lut us have an act that will be a
credit a1s well as a benefit ta ourselves an act iluat Witt
be a guarantee ta tlîe public Chat the men wvho are ili
charge of suich terrible agents of destruction (when
carelessly and ignorantiy handicd) are muen who have
bectn dutl, cxaminied and have been fotind ivell it to fi
tue positions tlîey hold.

Udra proper license law, every mnan, 110 mnlatter
iow inanly Vears of experience lie lias had, should
u:îdergo anr emanimuiiation and receive a certificate accord-
îng to bis fitncss, if lie bc etititled ta one. Also, ithat
size plant a mail holding a certain cl.855 certificate wiIl
be allowed to operate, sîotild be cleariy stated.

WVe ail1 know, onice ani act becoîîies law, whiat a job
it is to have it amended. 1hope wve wvill becar from
othier engiîîeers on the suh'ject. Tlîanking you for

space 1 renainVours truly,

flic Straugliroly l.hectric i.igist Conpi iJ.miti, arra:dding
iau îî.ide't-ent lig'liing ecqîîîpîîleîît in tueuir îew arc: ligliîiîg plai

auJ il.,% e plac-et i iir order witit ahie Canadian Geîîcral Elcctrie
Luilliîîp.ly fora. 30 uhwi tnadsngejls hetao of Ile
comlly,% Iaie'.t type.

No-lirler, 1897
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Alpaa fo ax Nl the continent of E*urope and in the
PaIrnas Itectniat United States engineers are deffling

supply. their energies toiwards the iînproving

of clectrical stipply, flot oniy for lighting, but alsoa foi
power, heating, electrolytic and railway services, and
the last two, years have seen great changes, andi
great progress in the methods ot central station opera.
tion andI in the general economies of electric lighîing*
and power. In German>, where some of the besî and
most prosperous clectrical central stations aire 10 bc
found, theyuse storageb-itteries in connection wiîh nearlv

severy generating plant, and in Great Britain îhcy have
evolved andI taken rapid hold of two very important im-
provements, viz., the 22o volt lanip andI the alternating
current rectifier foi arc circuits. Is there a rectifier in
the whole of Canada? Is there ont individual central
station in the Dominion that has manifested sufficient
regard lor its own interests as to investigate the nierits
of a storage battery auxiliary ? Has anyone ever asked
for a 220 iolt Iamp? The matter rests with the public.
Let them insist on improved, up-to-date apparatus, andI
hc willing to pay reasonable prices for it, and the manu-
facturing companies wiIl meet the demand.

et A .krrFR that is recesvng the aten-
Foi cateat loofwd ake managers in Great

Britain, and is even spreading 10

Amnerica, is thtmethodcf charging for current. It secmns
open to question whether a meter raie is always the
best way. There scems to be a limit of population be-
low which a 44flat Taie," white theoretically imperfcî,
is commercially the better way, and above this limit the
fiat rate can be applicd ini certain cases whcre the rate
of current consumption is regular and the hours certain,
white nieler rate is applied to the customcrs. But even
then it cani be reasonably argued that there should bc
graduations in the nieter charges, corresponding to the
duration of thetlime during which current is supplicd.
Assume for purposes of illustration a zooo light plant.
with currcnt supplied by meter, andI take two consumi-
ers ; the first burns thirty 6o watt lamps for zo hours,
consuming zS,ooo watt hours, the second burns one
hiandred 6o watt larnps for thrc hours, also consuming
i8,ooowatt hours. WVhite their consumption has .been the
sanie and they pay the sam., stilI il is revident that the
central station has ta keep one-tcnîh of the capacity of
the machine for the second consumer, but only ont-
thirtieih for tht other. It is plain, therefore, thal. the
first consumcr is the more profitable, andI others like
him should bc encourage&. In> the smaller plants, howv-
ever, il is at lcast open ta question whcther the expen<e
of purchase andI up-keep of meters would repay their
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use. No doubt the business done could thereby bce x-
:ended %omiewhat, but the continuai testing of metcrs
and quc-stioning of their accuracy wouald impose a burden
hard to bc borne.

The tnt TuE grect exposition that is te take

EzposstiOfl. place iii Paris, France, in igoo, should
flot be lost sight of by Canadians, and

by Canadian manufacturers in particular. The time is
distant a jittie fess than three >'ears, and it is now tione
too carly te begin preparations for making a creditable
display of Canadian products and manufactures. We
are Pleascd te observe that a deputation fromn Montreal
has drawn the attention of the Dominion govcrnment to
the niatter, and that there is a strong probability of
assistance being received fromn tbis source. But in
addition to a Dominion grant, it wouild seem fitting
that cach provincial goverriment sbould assist to sectire
the advantages which are certain to accrue to us from a
commercial standpoint by having Canada properly
represented at tbis exposition. This yptar the Dominion
of Canada has been advertised abroad as neyer befare,
and the benefits therefrom have already commenced to
be realized,' es shown by enquiries received by manu-
facturers. lHaving thus made a start we should sieze
cvery opportunity te further extend our trade relations.
and where a foothold is once secured the quality of Our
manufactures may be relied on to kcep the markct.

TîoE ratepayers of the city of Toronto
Wamcwpal Control of wiI. otyb alduo 0dcd n
Eletzic l4ggbUg. ilhrlbclldpno cde e

of the most important questions ever
submitted te a popular vote. They will be asked to
declarc themnselves for or against the municipal control
of cecctric lighting. The subject is receiving much at-
tention from the public press, and, as is usual with
questions of this character. widely varying opinions are
expressed. The Globe, in a leader in ils issue of No-
vember ith, states that according to, statistics over two
hundred Anmerican cities have expcrimented with public
electric lighting plants, and follows this with some
figures shoving the cost per lamp per annum in several
of the cihies where municipal controI obtains. The
figures as given, unaccompanied by any particulars of
the conditions surrounding the operation cr the plants,
are evidently intcndcd as an argument in favor of muni-
cipal control. But only one side of the case is prcsenîcd.
Of the two hundred chties that have thus experimented,
no information is given rcgarding the rlants that have
proven an entire failure under municipal management,
but haîf a dozen or more plants are selected which cvi-
dently suitedl the requiremenhs; oi the article. The city
of D)etroit is pointed la as having greatly reduccd the
cost ot its lighting by installing a public plant. A fair
comparison may bc made betwcen the chties of Detroit
and Toronto, the population being about equal. Wc
have in our possession the annual report of tht Detroit
municipal lighting plant for the ycar ending junc -oth,
iî897. This siatement shows that the city Opcatcs i ,Goo
arc lamps of 2,ooo c. p. each, and that the actual cash
outlay last year was $6.1 ( per lamp, exclusive of de-
preciation of plant, interest on out!ay, or taxes which
,would otherwise bc paid te the civ>. Allowing for thesc,
*he report gives the total cost per lamp as $9..42, as
oebnpared witb S7.4o the previou- vear. But in the
item of depreciation only the boilers are taken ini con-
sideration, on the grouncl that as the balance of tht

plant was kept in the best possible condition of repair,
the cost of depreciation would be too smnall 10 bc worthy
of consideration. rhat this is an unfair comparison
ever>' reasonable persoi, wvUl admit. Careful attention
niay prolong the life of the machiner>', but it cannot
prevent it fromi ultimately wearing ont. Furtherniore,
no allowance is made in the report for insurance.
Placiig t le depreciation a id insurance at the very low esti-
mate of 1 per cent., the cost per lamp per annunm %ould be
S97.26. Let us sec bon, these conditions compare with
Ibose in Toronto. We are supplied %vith about z,-,oo
arc lamps of same capacity as those in Detroit at $74
per larnp per year, a différence of Si 5as compared with
the cost of lighîing in Detroit as git'en in the report,
and of $231 if depreciatiosi and instirasice are takien int
account. Then there is the fat that the cost of fuel
and supplies is less in Detroit than in Toronto, a vcry
important consîderation. It bas heen pointed out tbat
Detroit is now producing its ligbt at a lower cost than
that paid by private contract previous to the installation
of the plant. This is not due te tbe econom>' of a civic
plant, but rather te improvedl machinery, cheaper sup-
plies and other considerations. As proof of this stands
the fact that the cost cf electric light te the citv of
Toronto by contract has also been grcatly reduced
%vitbin the last few ycars. Now, as te the first cost of
an electric plant cf suflicient capacity for the prescrit
requirements; cf Toronto, the figures given in the
Detroit report show an investment of nearly three-
quarters cf a million dollars, and that cadli arc lamp
cost $3317.8S. These are considerations which should
bc careftilly weighed by the ratepayers. Ibey will do
well to be guided by tht results cf experience rather
than by theor>'.

Tup. mining wvorld bas been watching
Eatutctiofl 0f Or ith much in:crest the success cf the

Ey lectricity.
experiments by '%r. Edison te recever

by an electrial process the iron con îained in low grade
ores. It bas long been known tbiat by means cf magnet-
ismn the extraction cf iron ore could be accomplislied,
but tht problem tebe solved was tht perfectingcf a
process which would render the trentment cf even the
leanest deposits commercially fecasible. To Ibis end
Mr. Edison bas in a measure concentrated bis efforts,
and it would now sem that after a large expenditure cf
money hc is te be rewarded b>' success. Iiis experi-
ments have been carricd an in New jersey, wberc about
S3Ioo,ç, bas been expended in plant. The process
by wvhich iron mining promises Io bc revolutionized con-
sîsîs% in applying the principle cf the magnet, b>' which
the little black particles cf ore are drawn from the
pulverizedl rock. he powder is :tllowcd te faîl in close
proximity to clectric miagnets, which deflcct the iron to
one side and the non.metallic malter falîs te the other
side by gravityv, the entire process being autcmatic.
This is ont cf the greatest cf 'Mr. Edison's many
achievements, and one which wilI tir.douistdly bave a
far rcaching cflect upen the iron indust-y throisghoist
the worid. To Canada it is likely te prove cf great
benefit. We have abuindance ci iron ore deposits, but
the difficultv in the past lias resulted froin the absence
of chcap ceaI in close proximity te the mines. Thus
the advantages cf the application et clectricit>' for Ore
extraction a- t once apparent. Tbat hc has finally
vrcached the goal cf succcss; must be a source cf gratifi-
cation ta aIl persons as well as to NIr. Edison.
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LIGHT, A BRANCH 0F ELECTRICITY.
1Wv C. A. BIAT.l.A.

1'III most ditfguisliing leature (If tie %iCIece Of OUr
age has been flie esîablislinag of coli preliensive gelncral
principles as resuills fromn cloiscly-re.tienc processes Of
induction. Auv branchi of science kq clîuseî, and aCter
aiialyzing ils almiost cou nîiloss% plîcioîniela iii order to
discover a% wvcll as possitble tlicir truc nature, the reverse
proccss is talien, objects wviliî amalagous piopcerties are
classed togctlicr, these classes are agaisn co-ordinited,
umitil at last WC I cachi a grand unitv, hield togethcr lby a
single broad principle.

Illusitraitions wvill at once -stgge.%t tinsle.
hiology wc have the great prificiple of evolution.
M any gaps, no douht %tili exisi !il a complete stateiment
of il, but the gcneral tlîcorv ilself is %o based on liard
experimental filet, that it mnust bc truc
in ils geceral ouilite at least. 1 Il checin-
istrv, altlîough the nion-predictable iia-
ttre of many of ils cominialiomis givces Io
il a certain arbiîrarv or ettpiricail :specî, lî;îsas il% fusidl:-
mental ground.work the principle ot the conservation
of niatter, that is, malter caninot be crca:cd or dcstroyed,
but only transfornied froîin tine %halle to another. Ilrouîi
tlic time that tlîk %vas first solidly cstablli.%hcd a little
over a huîndred vears ago, uie science li.1s continîîted 10
grow iii a lîealîliy way. 0f tlc il lia% becolîie sorne-
what more physical in nature, due to ils cilplovnicent of
physical methods and working on tire border line bc-
twcen physics and clîcmlistry. lIn plîysics we have the
grand principlc of the conservation of energy. a fittUng
con'plenmcnt to tlîc base-prisiciple of clictiistry.

The-se are probably the gireatest illustrations of the
statenient 1 have miade, but tliere is anuother, flot quite
so ivide in its. nature, of whliclî 1 wislî t0 %pea.k, nanuely,
of the intiniate relation betweeti radiant lient. liglît and
clectricitv whicli lias been t riumnplhantly deniosi.-trait d
in Very recemît vrars, and wliicli is utiallv kîiowu as tire
electro-ina.gnetcic tlieory of liglit.

Sitnce this tlieory lias corne into promiîieîîce so latelv,
mniv are inclincd. or% lcarning ofl, t. th link of it as a
purcly rccent production. But suicli is flot tlîc case.
No gre:mî scicrîtific principle evvr .spr.itg froni the mnai
0l nmari full-grown. As a nîattcr of fact, tir.- seeds of
flic thcorv were sowvn more tirant lialf a century ago liv
that prince of experinienla-.l philosoplhers., Mîichl:î1 ara-
day iltie plant was cultivated and brouglit ini bloom

bv Cierk Maxwell as iiitici as thirty years%
ago ; wlîile. led by Hertz, tlle wvorld lias
plucked Ille rnyfutduriig tlle last dccadc.
A discovezv ma%- bc fl.tslied over the world
in a dav. for Iltlce te Roentgicil \ rav%
but alnios;t Iwo -.c.rs have passed and we
have sc:îrcelv bieguns to learii thicir inncr-
natuire b%. vliih alune wec ari ratioîiallv
clas,.ifv. iliemi.

ô C) 1 J s:III attetupît Io expla-in iii a fcw wvords
liow liglît lias corne lu bc regatrcded as iuicluded

A B electrici:v.
Ive arc aIl familiar- wifli tire old experi-

mient of ruibbingz sealing wax on a woollen coa-t-!sIceve
and then picking up, bits of papcr. lly rubibing w-c are
said Io charge Ille wax willh cectricilv. Electrical nia-
chines, witli glass pltcs. arc, more efficient in producing
a Nimilar clTect. Suppose w -- suspendIwo metial balîs
bv inns of %ilk tlire-ic 11Fig il, anid Ilien charge cadi
of the.se by nicans of an clectricail machine. Il hns been

fourid that there is then a force exertcd betwveen A and
11, variable with tlue distance between theni. In tis
case thîey îiutually repel ecdi other. This fact %%îas an
Old, uld Orne ; but FaradaN coniccived that the actiîon 01
A on 13 ilitst have sonmethiîg to do Witt' the sp11ace be.
ttcei tl'eui.

'lO test this, lic filled UIc space betwecn tie two at.
tractiîig or repelliîig bodies witli Various Substances,
sucli as paralimie, petroleuni, etc.; and, just as lie SUS.
pected, tire inutual action wvas tllereby mucli alîcred.
1lec iierefore coîîcluded tlîat this '' clectrie force" a
bianded] on froin orne body to the otlier by nîcans oi
sonmctling betweenl them. But tlîis force is cxcrted
evenl iii a vacuum, anid -,u tlîe liaîiditig-oun medium n mits

bc quite distlinct fromn ordinary niatter.
fl a %imilar way ]et uis consider two miagnets (Fi.

N S

wvilli two poles N and S, t'car togetller, but su long that
the oitier pole.- iav b l eglected in otir reasoîiing..
Tiiere is ani attraction betiveen N and S. If we ini.
mierse tlîem in water. or oil, the change iA this aittrac.
lion is so sliglit tliat ive cannot detect il. But if we
could sîîrro iad thle nî;îgnets in an ainiosphere of iron,
thîis force would be vert- grcatly diminished. As before,
thxe action depcnds on what is bctwecn the two potecs,
and so niagnetic force i,% also to be considered as beingr
handcd on front one body to the otlîer by mecans of
soniethiing in Ille spacc between.

But if a body transnîits througlî it; mnass a motion
given atl orle point, lime is rcquired to do it. For
instance, somnd takes tinie tu pass tbrougli tlîe air,
water, iron, or anv other substance. Tire question is
naturallv suggested, With tvhat speed are the clecîric
auid magnetic forces transmitted from orle body to
aîiother? Faraday tried to nîcasure tItis for magnetic:
force. lndeed, L.ord Kelvin tells us tbat the very last
time lie sawt him at wvork in tlle Royal Institution lie
wvas clown in the basemnent, far froni disturbance, en-
deat'oring Io determine the time required for the ig-
iîetic action ta travel front an electro-magriet to a1 mag.
îîelired needle many yards away; but the attcmpt failed,
310 lime ivas obsert-ed.

Maxwell followed, and on ..applying his great nîlaîle-
niatical ability. lie succecded in deducing a theoretical
value for tiis speed, and this valuse when calculaied
îurned oral to bc extraordinarilY near the velocitv of
liglit s0 nea1r, inidced, Ili lie ivas Ica Io believe Ilîev
ivere realît- identical.

Now, for nianv vents the wnve theory of - light bas
been acccptedl ae truce, and this thcory requires us to
believe thiat liglît action ke handed on froi Orne point ta
anotlier by a medium pervading aIl %pace, known as Ile
ether. Atl once -ive grap ai the suggestion Iliat ihlis
Ciller is tlic vert miedliumn required for the transmission
of electrical and magnetic effects, and tvlicn Maxue li
found îl;aî the speed of transmission in cadi case is tic
saIe- thant of tlle t-clocity- of I iglît, 0%6,ooo miles Fer
second lie considered ibis suggestion practicallv
dcmenstra Icd to be true. lie then propoundcd thue
ibenry that Ille disîîîrbance knowu 10, us as light is
rezully clectro-magnetir: in ils nature. Ver>' recentlv the
actual vclocitv of tic transmission of clcîric and mag-
ncîic actions i:îs been measuircd, the saie as the veto-
city of liglît. If, then, liglît is an clectro-magnctic
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phefolOfliOl optics must he but a branch of the im-

perial %cience ot electricity.
,%gain, energy, in the fomni of liglit, is transinitted iii

the cther by means af undulations or waves ; clectrical
enryshauld likewise be transmitted througli the

?.amc ether in waves. WVe a-re well acquainted witli
MttIiltis ai generating and (if detectîng light waves;
hiw cami we generate and then cletect elcctric waves ?
lerti tsered this question. One ai bis; radiators, or
generators of electrical waves, is illustrated iii Fig. .

It consists ai twc sheets af metal from which run out
rois ending in knobs near together. if, now, this bc

jondta anr induction coul, and the coul be put in action,
sparks wiIl pass between the knobs, and every time a
spark passes, the ether about the metal wiIl be agitatcd,
and the dîsturbance thus caused wvill spread in every
direction, just as light radiates from a candie.

But how shall we detect these waves? The eye,
which is so marvellously sensitive ta Iighit waves, is en-
tirely unaffected by these longer ones. But Hertz dis-
covcred that by taking a wire with a knob on each end
and hcnding it round as in Fig. 4, he could use this for
his purpose. Holding it almost anywhere near the
radiator, small sparks would pass between the knobs,
caused by the electric energy transmitted to it. Bly
suitable arrangements sparks could be seen more than
twclve yards away. By means of such radiators and
receuvers (or detectors), Hertz investigated tbe nature
of the electric radiation, and found that it was in waves
whith, he showed, possess aIl the ordinary properties of
light, i. e., they both tollow the same physical laws.

Since these researches ('&8;7-1&)0) radiators and me-

ccivems of mai»y differerit fomms have been deviscd ta
more easily illustrate the discovery of Hertz. A very
canvcnient form ai radi;itor, due to Righi, Professor of
Physics in the University of Bologn:., is illustratcd in

i. .A and Il -re two metal spheres fitting tightly
in the centres af two ebonite discs whicb form the top
and bottom cf a cylinder with flexible walls This
clinder is filcd with vaseline ail, s0 that hall of cach
hall is in the ail. The knobs C amnd 1) are connectcdl Io
the ccii, which, wvhen excited, causes sparks to pass
itam C ta A and 1) to 1B, and then from A ta Il througli
the ail. 11v this means ecctric wvaves are sent out in
cvcry direction. It the cylinder bc placed in a parabolic
rcllector <cf sheet mietal) the radiation may be projccted
forwvard in a single direction, like that fromn a locomo-
tive headlight.

One oi the niost convenient receivers is what Loacge
has ternied a '« cohierer. " 1It consists sinmply of a glass
tube nearly filled, with nietallic turnings oir filings (Fig.
0.) 'NVlien this is placed] in the path of clcctric wavcs,

G

the bits of metal seem ta cahiere, sa that an electric
current can pass throughi theni more freelv. The ar-
rangement to, show this is given in Fig c). T is the
tube, and pieces of wire run into each end and terni!-
nate amangst the turnings. Il is a voltaic battery, and
G is a galvanometer for mnsuring the clectric current.
These are joined as in the figure. Usually the rcsist-
ance of T is sa great th-it no appreciable current flows.
and the galvanometer is undeflectcd, but as soon as the
clectric waves get amangst these turnings they "Ca.
here," the resistance falîs, a current passes, and round
goes the needle! By simply tapping the tube the co.
herence disappears and ail is ready for another trial.
This tube may also be enclosed in a parabolic reflector,
and thus. made more sensitive in certain directions.
Vsing these instruments the varions lawvs af optics can
be verified for electric waves.

To show reflexion, let us arrange the radiation and
recciver as A, Il inl Fig. 7. The radiation goes out

lc
-. .1

-- ~-

B

Fla. 7.

frorn A in the direction indicated by the arrow, and if a
metal sheet (tin foul on a board will do) bc held at C 1)
the beam is reflectcd toward Il and wvill be indicated on
the galvanometer.

Reiraction is very intcresting. To show this we
place the radiator and receiver as shown in Fig. S. The
receiver is little affccted on wvorking the radiator; but
on putting a prism cf sanie good non-conductar, such
as paraffine or pitch, at C 1) E, the galvanometer at

\ Le 

-

-% B

N

once egisters a strang action. The radiation is bent
from its original direction by the prism C D E. Ilctz's
orig~inal experiment is a fanions onc. 1-is radiator and
rcccivcm wcrc of great size, and the section of the prisrn
made of bard pitcb wvas an isosoceles triangle, having a1
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side of ncarly four réel and refractilng angle, C, of 3j0

dcgrcx. l'le heiglit of tie prism was necarly ive feet,
and it wceiglied over 1.»00 pounidx.

1Experimienits on total refle>.ion, double refraction,
polariz;îtion, anîd other wchll-known optical ehlectS haive
been successfully muade, thux conmpletely idcntifyisng
clectric and liglît wtaves.

G;rea.t intcrest lias been i liown during the last ycar or
two iii the cxperinients miade by Preece and Marconi on
signalling witlîout wvires. 'l'le former is Chier of the
British Postal 'relegraîpî, and the latter is a young
Itahialn who shiowed sonie of his apparatus to Preece and
secuired lîk co-operation in tie expcrinîents. The
mctlîod used by tliese mien ks precisely that described
abov'e-- by iieans ol clectric waves.

A general diagrani of the apparatus ks given in Fig.
9, thie uipper part slîowing the tranissmitting, the lowver
part thc rccciv'ing apparetls. Tîte radiator is the saine
as that illustrated il% Fig. j. Its two spliercs, A, 1B, arc
cf solid brass, four inchies in diamleter, cachi projecting
into an enclosure filled wvitli oil. The induction coil,
shown in Fig. 9, which produces the spark discharge
hetwvcn tic sphceres and thus excites the electric wvaves,

is a v'ery powerful one,
~ capable of giving a twventy-

nch spa rk. K i sakey fo r
cona. strigand stopping the

coul.
.NMarconi's- receivcr is a

slighit modification of that
in Fg. . I consists of a

snmall glass tube 134 inches
long, into whicli two silver
pole piecesare tighitlyfitted,
Ille ends being abolit s -Soth
ofan inch a part. This nar-
row spac betwcen the
ends is filed with a mi\-

5 tute of nickel and silver
Ç) filings niixed with a trace5 of niercury. The tube 1%

thli prctty %vell cxliausted
ofairand %caled up. Thus
constructed tlle receiver is
very sensitive. Froni each
end of the tube extends

$ rnetallic wings, W, IV,
which assist in collecting
tlîe radiation, in ' tuoing'

W the receiver to UIl radiator,
and pcrhaps in other ways

flot yet cxplainied.

sieter in 1j:ig 6, is put a
sensitive telegraph relay,
which " clicks" when the
wa.ves reach the recciver
tube. To '«decoliere" the

particles in the tube and niake it rcady for a second
signal. tlle current which %vorks th -Qouinder is aiso ar-
ranged to work a smnall lianiner (!ihovn in Fig. 9),
which taps the tube anîd produces the dcsired effect.

l'or short distances, where nothing obstruets the
psgeof the wave-, to the rcciver, no great diffiiuty

is expericnced iii transmitting signaIs - but when the
sPace in bc tra1% vseçd is grcaî sonie ncw arrangement ix
rcquircd. Sonietines the radiator or recciver is raiscd

to a sulicient height, or the expedient exhibiteti il, Fig.
10 ks adoptcd. liere the wving WV, NV are reniovcd and
an tlunmiiuti %vire runs tip front the rccivcr to Ille kite.
Tis wvire has the power of ' picking Up ' the waves a.,là
sending on the disturbance to the receit'ing tube, and
tlîîs producing the signal.

Usitig tiiese tivo instruments, excellent signais lave
been transinitted between Plenartît and Brcan l)otvl,

Fie. lu.

near WVeston-super-Mare, across the Bristol Channel,.a
distance of nearly nine miles.

Marconi found tlîat his receiver respondcd even %vilie
enclosed in a perfectly tight metallic box, andi this fact
lias given rixe to the rumor that hie could blow up an
ironclad. The difficulty wvhich might be experienced in
putting such an apparatus into tlîe powder magazine of
an enemy's ship seems to have been entîrely ignored.-
Methodist Magazine and Review.

ONTARIO LIGHTING PLANTS.
MARIUUAN4 EI.ECTRIC 1.Ic4T PLANT.

This plant, owned hy Mr. WV. J. Fletcher, of Alliston,
was installeti in July, iS g, and is managed by' Mr.
Wtxn. Trueman. The plant consists of a Royal 500
light generator, with skeleton switclîboard, furnislied
wvitlî Royal instruments. Power is supplieti by a S0
hl. p. WVheclock engine and a 6o h. p. boiler. There are
installed at prescrnt about 400 incandescent lights, and
a contract with the towvn calîs for thirty-one 32 c. p.
strect incandescent Iamps.

CANNI!NGT0x ELFCTRIC 1.IGIT PL1ANT.

he ligliting plant at Cannington, Ont., is owned and
controlled hy Mest.Dobson & Son. It ix situated in
a substantial brick power house, adjoining thc firni's
woollen milîs. Besides the arc and incandescent systein,
this firni have just installed a 25 h. p. WVeston dynanio
to furnishi power to a carniage factory, printing office
:snd bakery in the tovn. In.addition to thix dynamo tîse
plant consists of a 750; light Fort Wayne gcnerater and
i0 light Bail arc machine, skeleton switch-board asîd
Canadian General instruments. P'ower ix supplicd by a
. Il- p. Wh.-eelock engine. This company have about

.1j incande-;cent lights and to arc street lamps. The
arc system %vas first installeti in iSgî, andi the incandes-
cent systeni added two years ago.

Tise Iliniltin K& Di)nIa Cawao. havc ordereti a :oo k.w.
;oô-vo1i railwav genrmtor frorn thmc Canadian Gcncral leIcuc
CornpanIy.

CANAIDIR14 BIJECTRICAu NEWS i8g.
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ELECrRICAL MACHInERY AT THE MERRI-
TON CARBIDE WORKS.

Titii Willsoîî Carbide Works Company, at Merriton,
Ontario, is probabîy the only enterprise cngaged in tlie
Manufac~ture of carbide of calcium, whiclî is turning out
that inic discussed product, daity, uip to its full capa-
citv, ,tiid at a profit. The electrical apparatus used in

this plant is of the most intcresting character, lhavisng
becn sPeciall1Y designed by the General Electric Com-
pany to. suit the peculiar conditions under whiich the
manuifacture of carbide can be succcssfully carried on.

The company have at present in operation tour ma-
chines of i5o kilowatts capacity each, and have reccntly
placed an order for two more of the same size, which
will bc iii operation ini the course of a couple of nionths.
These gencrators are of the revolving field type, with
stationary armatures, and are designed to run con-
tinuiously twenty-four lîours a day, at a load consider-
ably in excess of the ratcd output, without a noticeable
risc iii tenîperature. The characteristics of these nia-
chines are such as to enable them to supply a proper
amouint of current for a furnace at the proper voltage,

150 K.W. C.G.E. CIENFRATOR FOR THE MERRITOS .ICARIII>RFWO'REs.

no niatter what tie re.sistance conditions of the arc may
be, and they ma>' be short circuited repeatedl>' or even
run on a short circuit without injury. The location of
two of the power bouses renders necessar>' a trans-
missioni at i000 volts, and in this case step-down trans-
forniers of the Niagara type are used to reduce the cuir-
rent to the proper voltage for supplying th-- furnaces.

Altogether the detail and operation of this plant is
most intcresting, and its success in turning out carbide
of calcium on a commercial babis is iii mîarked contrast
to ilie opei-ation of several plants, on a much more
ambitious scale, which have been established in the
United States.

DIRECT-CONNECTE ARC UNITS FOR THE
LACHINE COMPANY.

Tiip Lachine Rapids Hydraulic & Land Company
have ordcred froua: the Canadian General Electric Com-
pany two direct-connected units for furnishing arc
Iighting from the citizen's station, from which they are
ai present supplYing some 400 arc lamps, generated
frram steim power, wjth small arc machines of the
"Wooid" and "IT-H1" type. These new units wvill consist
af ynchronous motors of the thrce phase, revolving field
and stationar>' armature type, cach of which will be

direct connectcd to two 1 2j liglît Il BrUSh1 " arc ma-
chines. The niotors will be %votnd to take current at
4,000 Volts, direct front tlc primary circuit of tlîe
Lachine company, tiius saving the cost and loss *i
operation cntailed by the use of step.dowvn transforni-
crs. Thle motors will be self-starting, and are dcsigncd
to operate at a ver>' low temperature up to the rated
load. 'rte efliciency of the arc plant, operated iii this
way, should be very higl, that of the i 25 liglt llrusil
arc machine being not less than 86" to 88: at full load.

QUESTIONS AND ANSWER$.
13iiciz%,oOns " writes:. Sir,--- As there are man>' iii

the backwoods like ) ani, 1 think it would flot liarm us
if some of our societies would scnd you a list of the
questions brought up for explanation at their meetings,
and the answers given. Kindly insert tlîis, and oblige.

IEcozoM~V" Ilwrites as follows: -Please say it using a
dimmer decreases the anîounit of curretit uscd when de-
creasiîîg the liglît. Does the dimmer not use up the
decreased light ? Would a lighting company allow nie
to put in a, dimmer between the meter and transformer ?

SiR,-In answver to James Mcllerson: 1 have had
the same trouble niyself, and don't know yet what is
the cause. 1 foutid that graphite and a little cylinder
oil cured it almost entirel>'. 1 did away witlî the sîght
feed lubcicator, and made two cups out of pipe fittîngs
and globe valves, and the>' work fine. If a good cup
sight feed for graphite could be got, it wvould be so
much better, and 1 would like to know of one.

GEoRc.E"

"ONTARIO " writes, in repi>' to Mr. WVickcns, that
the pumps are for ordiîîary water pumping; one is 200
feet fromi boiler and has a pressure regulator to govern
its working. The drying room is conîmon live steam
coils. Referring to MNr. Thornson's rep>' he says: Nly
englue, agi,'" x 1 2, drives one 200 anîpere 12,5 volt
dynamo, and has a load of about 5o anîperes for seven
hours a day. WVould 1 gain by lowering tlîe pressure
during tlîat period to, ýo lbs.; at presenit we carry 8o
lbs.

"4SuniscaîîîEit" wotild like to ask Mr. Thomîson how
it is that in the IlGreen Economizer " tests tlîey can
have a sufficientl>' good :îatural draft, witli a tempera-
tutre of 200* ;fter t lias left the cciomixer. WVuuld
the pipes last long, or wvould they bc giving out aIl the
time if put inside ? Is there an>' real economny in using
live steamn to heat feed 'vater for the boilers ?

14J. G. " writes, in reply o ',\r. WVickens : My build-
ing is already piped, and we can niake no alteration
in piping. WVc have a steamt druni in boiler rooni,
from which nine mains rise and go up to the différent
floors; also a retumrn drum, where aIl the wvatcr cornes
back into, and then into a trap.

The author of a paper presented to an linglish
society says that in the onlly case of a split steani pipe
within lus recollection the azcident wvas caused by the
boiler water having been allowed to prime into it, pro-
ducing, probably, sudden contraction. It is difficult to
sec how watcr of the sanie tcmperature as% the pipe
could produce contraction. WVater hanimer would be a
better explanation.
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DYNAMO TROUBES AMD HOV TO OVERCOM

WITrt mi>der,îs .. i tif t-îîetrit'ity tige. incre.t't in lise dt,îiaîid l'o
liglit aîd potwer lia%., iii lisail V.4.e,. proven trio ilitcis for soienc
lxiwer ..ti,î,i.. ti nie. 'flc, pîlanits, iîi..tallt'd tcti tr fitjl',
years agtî. mienî lise gcîit'rai apicaii:ttion oif eetricity t hi iirii4el
tir illiîatiiit in (irsi hbeca, nte id:t have, îow becdin,, oliaoitc, oi
-mti fa lalitid site titic.a% tu. bili unall to fîirîiiil a ..ati..factti

.. *.me 'e, %atnl in..tltion. usider ordiîiary circuin.atice.,
t t lie îtiilt iaî.'d, apîpareuîtly give îicrfectiy: aat i..flcttîry re,..ult,.,
and ise îîî,aun . tifieti .. ked liy clirecttrs of coîîip)aiie'. - WiUi%

lititrCi...4c litw sii:, clliitry wlti WC are filiitg th lh witl tIlie oid '
have' li:îd a li!W llliiliali... it i% t, ut,, ,îi the' power lia% beni %hiui

ofi' hjir ..îort ligne% tiow asit tdien, but whlîa docq' hl tmasser if' wt de
atoli for a fi'w giiintie"., or eveil Isour%, if w,, givt' ail limaI il tiece%.
%jirv tftruîg tht, rt,%t of t'e tite.- Sow. lisec tonunmier of thc
lir,%etit day. wbcîî he pav.. for a ingii, expet. tu get i. Siil es
wilt lise tulait wiso i.. tk'it'nditig oit th lect ri conîtiaiy i liglit
ii hîoue or su fîîrîîi.i power t0 nits Iîla .. io .. l lise caC tiiay
lic. Il i-4 in, iiiit*t'.., oct tif'se ti tai tise, piiw.r i% %litst offiai a
critit'al miontient ; lîeîîcc il i i Iliie cîîr.ic. witii ob'.olcte
mîachîiner' (itil tu kei tlit'rr toîiîîicrs4. fii.,. tif wlàoni fmel col-
pl-leJt hi umtaîl tiît multre isolîatted pilansi.

ih lise inîtroduijoni <if %o mnativ of tlîew lilamit.., i tl tnî'
iîece'...ary for Ille %Itaîitary' enginer of the lire-cul day wlîo j'%

t'alled uoi to takte eliargt' ofdynamo.. and mîloors i coîi,îection
wih hi%. liîgiiietring diitiet. not ontlv to lit ilîtirotigil>' ptîaîcd :a%

il lise cai-tatit rnngi tif hi%. cagine and boier%, but ti lic xtiie-
wliat tir ail Cit'cîrieiîît ;a. Wel. Muaiîv lite, lite i% coîîipelk'i.

wlicit lie laite%.. po.itît, tu inits t'lit's tif tige înacliiîry nl
getiitig out tif lirtitr. and lîtîw oftn i: lie ceti.rtd for lie ag8ipar-

atta.. gel i ing oui of tiitirr wlîen t le injustes ion lia-; litt'î laid again'.t
lîini nuîtîtu meddle witla atîv piortionu tif iht- mîachine or il,. atjui.t

ilcît'e. Nit ciîgiliîtr cari talechtlarge tif:ai, cîgine and hoiler
tili lit, hat% ~...c a thitirtuglî txanîinatit as. Iti hi%. fitaie%,..

S'tili, iîiaclaiîiery far îîîore tielicaît, and liable tui gtî ont of' order ks
fîîrt'îd tîpoin Miiî. A uii.livîi.peraoî wiîli a lihîle Nmattrring
tif t'lectrit il> cati gi.c flinuiti to endtof trouble wlitii, if the ecnginieer
thotroiiglily Raîcî ii.tite înaclîincr>', liet cotîlt caailv Wlt,'at Ge
dtecimine Ihle %.allie.

It i.. ntot etciîiali liat lie, alîtinit cran%î Ili htad llt tif tlle il Iory
tif thai :îae tt.. tirt-c.** but lie, I'iould eiîdea'.or ili post liin-

scilioîtiii t. th îlc c:-t and rtiîning ofaîs ,letiit'al agîjar-
atti. wliicla uii;t lit- 1îiatccd %utdter Ili%. charge. Tiie sîotent J'-
lnaitîc i... as. a rîide. a4 wel bujilt mracine-, atnt if propt'r cart, lie

iagîpi, and silaètiv tdollar% liavt, beuil Itisi thirough te cuigincer
îlot kiîtwiîig wlîîtâ go i c.'., tifan cniergeîîicy. 1 tlîtereftre
wili csidcavor Io give oti at fw liioîtt a.. Io tlle 'ai-c of a dvi'nit
aiîdail idca tif .înic actcidtiul wiiich -ire likciî' to ticur, andi the,

bc.%% wav ito l.'ok for aud re1iair tue sanie.

To Ib-giti wîil tiîe îio.iti(îti of lise dyieiant canhiot lit loti Weil
ititîktl :âfier. Muotre ofimil lsat 'ltîi. littit- ctliseqtienc iii attaclîct
il% titi%. iugort;uils ltiiiîî. tue dynamo liciiig îu..het itt sonne tlark.

oiî'îf.îi contvear,r % litrt, îît utîi i.. il tîcxt hi inii,ible ti
stt,, .. liotl aitlilliii go wrolîg. lut wliset- il cauintl lie kcpi t'iran.

diry. place. frot, front .. u... wlietrt hIe tîaîuichn ean lic rcadily i-n
aîit of c.v at'ec..abliîv. Titi.. ctnitiionî i%. ntî tifiiclt i fuifil.
sud the etiîiiîe,'r wiii lbiedit li il i Ille end. i'ity of room oin

ail -itlc! %.it>uid( lie allowe't, a.. il j,. îlot uIl nito..t picassuit thilig in
ttige korldt 1,1 lîiidi, iii t'rauiiibeti cotiicr. a dyniamio wlich miay' lic
ntiiîïig ai a igh rite of "perdt andI voitage.

ii t'!it%%,ing a place for a dviianio uic %witiciiboard musI ntoî lic
fou'goitei. It i.. tntuc thiat iiere ciiay lie but one, ,witciî anti fiaic
liloi'k. lut j:i i lnraî te> hiave tiît'nî wiicrc tibey> C'ali iioth lic
,"-Ii toit re:îciieli wiîhioîiti le' of line. If po..bk.~ lace the

-;wiîcliloaint and tiî,iatiîot wliîre tlîe% andt tlle t.îîgiuît Calilic
readil.. %testî frontî lisse lillini. and, %% licre. iii es.c of emergente>'.
îiev nia.. li- s-racii waiî l, iea tî.i. ebcca>-. For insîanqec.
if a fut.., liioW. out il ..Iouîi be' iii a jiti..iiiiii wliert' il woîiid lic
quicly tiolît*I,. Tii, ehiief tiljest iî -'rlectitig a pîlace for he
tfvit.aiio mlici i., fi-, fr-ont dlîî" i, .. x dir ii- u tne of the cleetri.

eiusgreattesl euiitie'. anti il cai licfe l .titi ilisI oicr lifti'
of UIl ocleid.a., f tiynai.. i' lie c e sc t t itii%
eat,'. A dyisiiiti. ini tact, suiv Itinti f elcetricai aîpuusl.. 'n-

i îtw bd~ 14Ii.qz. ... ap.n>* .ýiM(A, -. l N. Nty xi .

nt lie kt,,t tuo eicati. lii clessnuig, tnereiv a general Wîi)ng i,
tiot %iflicictit, lit thorotigti illpection ofreltrY paru, ttir il i%. the
du-t '11 tilt, tîut.ortht.av corniers wiiici gie.s the trouble.

r

iii Ctiittiig antd illiiitctillX a ti>îaîito, perliaéps the' nîo%,î îunp.
atlt 1 tu lx-' atteiited ttî i.. tige cotiniuttator. 'nu..t, if it lia% hm

r lirtilkr> ioikei afîca', isiiîd juiveadrkiojltt .rtcsi
everv effo>rt -J'otidli bcîmadtu li ieer il in lis ctonditioni. *iIi tan
* oni> Ilie actqtirt't Iii cit-'aiilitie%%. ant iirtr atijîititieit assi date
tif sise lirti..ie.. FtucsT : Ste Iliat tit ti-t lia% lodiret lx-twcen th,
%esgiîieiiîs or btwceiî the iead wires wiiere ilt>' joîuî tht' Cotîinu.
tabor liai-.. (A stiti' drv blirî-i is iseful for tlis litlrpo.e). TItii.;il
uimpoutanît, .. îiaiy attartlîîttîire coul ha%. lict, burtied toui tiwitîK
to aihtrt-cireuitioig ;it site ctiitutaîor, caui.ett b>' dirt oir coligert

dîi. u-l iiiiîuu :t tflic gloimit. tîîtitîntd. S«csi. The
ctlttiutator tiiay lic- runistiC %îi.arkle-'. andt no féar (ifs trOuble
..îggest im'<lfto iliet' igiticer. Wlttn sise machine i. %ttupbped,
licwever, cau'duîl iii-pecction iIna>' %itciw aigus tif liuriiing &ltong the

iiar-.. This' %hiould lie a-tiieicc au onîce. for if aiiowc, tu < remain
t lie reu.tlt wiii lie badly .. liarkiiig liru..iie. :titci cicvicptiniît tir fiât,
iii tisecitniiîcr A fille file %hlu lie ui.ed si) atiootîi he
hairut pats, tir if titi far gone blle ctnniltaîior slinuîld lit. %iilî
btîrneci dowîi. *I'i%. latter liractitce i%. 'eariv alwa>'s tîcct.ry :u
fiile îî'.eof tl.its. Il i%. difficuit tu explait in ht.tiow *tlieet fiai..
ot'etir; 11,cr,, are tlirec tir(cur cau..e, po'a.ille: (il On, tf tht'
bas ti:t lit' tif atiftc- copper lisat tht -cal, andt N-o wear. awae
fa..ter. bîtt tli-i i%. ot iiktviy. (2) a partial di..contiectit in isite

ai,iîatre ai lise pîart connecte t he i pat-ticular fiat lî:r. itili
caue a %ais k at every. hlf revoitîtion, xti biting away lîc, bar.

Tige trouble in tlii%, case wiii, in ail ptob.biity, bc fitund wlire ste
leati wirç,. joi the' ctiimutatcir; (3) Another cause tIf 11-M-4 i.. aladiv blacedt ar-mature. wiiich, vibraîingc batiiy wlicu riitliiinIr,
wili cause tue liru..he. lo juoîp anti 4parkc, liurning away tone tir
tutu-c tiftht' segments. if ihc ctimmutstor i'. a uiew toîe. iltrtiu-
lai- attenîtion %houlti li paidti u lceeping the segments firiiy heid
iii po..itiiu. 'nuls can be donc b>' tighteningi the ntit or ui1111 at
lise endi oti le comniutator. The commutator shoulti frequent..
lie a4mocî>licti a-ilh fine %antipaper anti oiled until a finth' îa)iii.het
%-u-face k- olitaineti.

A-4 before mentioncti the proper aju..tnîent tif the bru-ht,, iliay
an imiportatnt part in the care tif the commutalor. 'nhte i..tt
pau-t of the dynamo that wili gite the novice more trouble titan

elhe liu-41l'.h, andtiheu-e again les me impres. tapon you tise impit
soce of ciaun.-.A clean, Weil trimmeti bruh, prolpcriv ad-'
ju..îtl ini its holtier. ,'erewcti town to beau- agitinst the conmnits-
îttor with ju..t sufficient foirce i% prc-vcnt jumping andi ctin.eqiei
%.par-king anti ici ntî so liard as. b caut.e extsive wcar, ,Ilould
give litile troutble, lirovidei the, commîttator is iti gond contion.
St'c thcn that ecd liruutii is lîrouicriy trimmeti; tuai is. cul %qua-e
ficrcus, anti if copper, ilied off ai lhepioper bavel. If carbotithe
liruNlic.% shoulct (lu-t lie placeti in the lirui holtiers and a coiarse
picce oif sauitipaper in,;eriti licta-en lihemt anti the ctimtiut:îtor.
Ticmî li> roc:kingr the rocker-a-m the butahea ai-c wons- awsv ici
tlle a.hibc ot he ctimatuator.

'lhier, is4 no genci-al ro ui(tr the tliiekuiessea tif br-aies, but one
andi one'-half the tticknca.c ofthe commustatoir liari- near the'
miath. Tht' obljeci is to have the brui-i wide enough Io shors cir-
cuit ecis %cuion oif wintiing (tii-a certaijn bricfilime, inu îrder that
tic cui-cnb mas' bc reversr-J; the poiwer cf the enlire machine
liing tiptndent, of course, tapon bie pisliciple of a raplidly ogcix-d
anti clo"r circluit crcaiing an ind,îccit cur-cut. Il j,. muci ,"ii
ti go a..tray iii thc thick-nsbe.. c-Nf bru-be wlhen copper ç useti,
as ste angle at wiich they> arc et is apt io var>'. A ver goggd

prac5îtice is& Io mi-ke a ci-oas %ection of the, cimnniutaio-, anti bni'.h
htilder full ixz. Then b>' tii-wing lin the, brui-h the' pr4-ogier anîgle
cati lic funt, and a ice tif wocti lise s.hape cf the b-ih caui lie
cul for a trengisate In adtjti.ting the buth-es in ihe hattiers, taire
eau-e lisait ail thtese. if 'opper, are in contact the whole width
cif the, brui-; if nui thc restait wili lic a %paris. ant he longer the'
nmachine i.% allowet 10 -tn in thi. condition the wor-c il will gel.

Tfi'i' cars lic pîi-cîenmtt b> a.'riing the lcngth on yoetr ltigîile
andi tîiaiing a cuîagc Io se-t >'tiur liru'.hes to. The %%mni care
shoîiti lit- salien tui -4&- ihaitihe liru'.hc,. bea- tin lireui-,e> .ip..t
liai- tif tic commuîaît'u, or if a foiur puite tivnano, sihat thiev Il<a-
oui bars tliat are al 9 uai-u er of a circtamferenceaari. A ici-ygoti
way i%. to nîartk thec ommîuator bai- witb a centre punch, %o illa
ti%. acijui..mcnt nîay lie verifieti. I laving p-oiti-lv clc-aiti.d
î-iinimcd aut aclJoieîd tii, li.he%, %eeing, t-f cour.ne, sisal du>'
are ail ti-nuil sci-ewcd to tht, holdecr, the%-. siiould bie raieti "r
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Ille rinua b> tic tiold.oT Ca tcs, anit loft in ilt os 'itioni
read>' for riiinig.

oîîtsidc'ai of Ille. COiiîiîiuator and brîîsiles a geîîcrat clt'alîiig up

i Ct5'* Re'ios'c ail trace-; of dii t fraiî hIe fraiîîe, look

CIrll ,o r a11il iîstators of lirtsti toltiers, biiidiiig pos s

pk :'i'snisihle tht' iîull'y aid arotind thlt'fotindat ion. Tîiril t(lie

arrniiui e î iiîd b>) laiid tu sec liant fot bing c'at cheis, and nl it) loost'

wIoes tir %%«*%,;te are atlliring bo it, and t liai the lindig wirt'5 aîc

iroose. Sî'e thaIt lie oit colis are I tli anîd dripî prolerly. I f i
,illlg, t't tiat thli osi weill% are filt. Ttiei, %eeiîîg ttî;î ail

lerniiiiiil, ;lîie strrewed dowîi tîgli: , thle dyîa nio as rvady tu rails.

STARTING Tigg iN5lt

J tsil a wodabout sta r: iig tlie ctyiainlo. F:il.st raîi %vouii aita-

dolne %vitla tue Ibrîstîes rausc't ;aid main switcti oneî to st't latua
ail is rîglit illechlîaîicatly. liefore closiiîg th li mlalin Nwat cli iiake
sUre tuai tIti v'oltage is correct andi brutsli' dIo îlot sîîark. 'T'
trrîct tilt, lttler fa'îilt rock tie lîrtîsiies l'orward os- latkward tilt
a s1îarki's*, place is folinid, thlîc close ilie nmain switclî. 1 ittiglit
hcrr gile~it iin thlat it i% a6o importanît Io %ce iba l.11ai diri is re-

niott'u IrOin th t swilIchboard anîd conneciol%. Exam hine :liait
rîtai oti.asiiîl ie field rtieotai contac't andl Conitact slioc.

MISIMPI-s AND i EE)i5~S

It svoiid take loti lunîch t itie to go iiit o ail cîctails of tlie titis.
h.tps lait lirakdîîwns wtîicii are likelv to lialîpemi iii lise rîuîîîîiîg (If
adillîaiîî. but 1 teili ilientlion at fewv lliost likely 10 ocetir.

Ili RI'(l. Ot'T 0l AiRI.Rq-'it ks alost iliîilossiblt' to gise
,anc dc'iite nues for ilie preventioli of the lîîriinig otut tif aniia-
turc,. os'iiig to uIl probuable cause of lise trouble beiiig diffuetilt te
forcec. Stitl tîre arc : fev poitsý wlîitiî siotuld li' cîcnlce
in thii coiîîictioii. As before ilîit jonect, slot:cit iii a thle

coonnittator is oiîe causse. lhirniiig of insultilion timîder lise binai-
ing %tires wiit %liort-circtiit lie condiîctors. Sliorîtciru'itiiîg iii

the armature it'tclf is atnoîlier cause wtit't canluot Ilit foresct'îî.
Ail tsisal cars be donc is o let tie coil bumn otît anid reliair il afier.
wairdN. liu drui armlatuîres, and ini tiiose forins of rinîg armiire%,

wilîi :ure su coiiiected tlîat tlîe sintliîgs cross one aiiotties, tliis
evil ilias. ocetir iii conscquicuce of lie ubrasioii of hIl iîisutatioîî.
Stiuurtcretiig lietst'Ci an iliî1îcrfecîl>' attiuiaeti stire laditIe
iren core belîeatli il ks agaii a :u irul %ource of tiotîble.

Fi..îMs.u'r.A a ruile, field iîîagnct COUS gis'e titile
:roîile, halt wtîei they (Io t'e diflicttiiî is tiard 10 tacate 0aiiîîg to
ieir celiiactiless. ï1sconneclions ;,Ici short circuits aire ilnosi

cotisation. Wiiet t here ks a1 uiseoiiceîion iste mîacine isill
probablv refuse 10 excite itsclf. To inaie sure, ttie coits %hlouild

bc dis(outucted i lie ends and tested. A conmni cecitic belt
wai itl s if hIe svirc iN couiitiuis. If tise wire i% broitcn liciots
uIl surfie, thie oiîty way tu gel uil it k to tiiwit il. A Asîort.
rirctiti betwccn aiiny two tif tic wiiidings wilt timse lIme effeci of

kepiigj Ille lor-rcitigpart cool sviilst tie resi is ti. The'
rail mulas be slîort-circtiied oau lite frniic ss'tictî cati bc tt'stedl %villa
tluc bu'it

Si'itK~i;BRUIIE. -riyof Itle follosciug svitl cauist sparkinîg
brishvi ; cojîper or carbon dtist beusseci sectionis of cotiîtîîitattor;
millier or carnl diîsi or olly nmal ter osn lîrtisîts lolders c.tiiiig

icak lui frange iic eîî circuit iiin atre os-crîat, bruisies alot i
neutrat liiit brisilies covcrig ltio îîauy segincents; birusies

nuit iiîiig gonud Contact or loosec iii bruist tiolder, finis iii colis-
sagulator . to wvak at field winu' of arai:tuire tuuding pîole îpccs.

A i'ui:ino liat tis bccn gaiiig listte trouble siuîdenly ceases
tr0 geuicrate. On cxauiinatiou cs'crytliiug ks app:irently ira gond

ordt'r, anid >'c il ks impossible to gel a 'npiark froin il. Firsl, took
foir a opt'u circuit. Thiis iay lic donc witli tue clectric bcit,
althiil il i flot alscays a %tire test. :as a rnug Ililas be oblaiid

thci a wire is broken anîd lield togellier oanly b>' iisuilation.
licre tiirt a' play au importanit part. L.ook ciosely for il limier
the couupliiig scrcvs, bîuidiîg posîs, andi bctwveiiseht brusil bottier
anal bnîîs)li older rod. A s'cry sniatt particle iay lie reponsible
a% the foliossing ss'itt show :An arc liglitiug dyuîauio ceauiscl î

gcncrate, in th nianner nientioict. lly slîort-circîîitiîîg tIlt
briuiis il was fotit possible t0 olîtamn a fl:îslî, whli otitsidlc of

thc Inislies this was inîpossible. Il w:us plain, dlieu, wlîce Itle
trouble lai>. Tlîc bruit hiolder liad alrt'adls been cxauîisied, liii
on agamu tookîuig, onc of thic inil.itors was found su lit clîarred
close to tie rail for ablons an ciglill of au inch. rhîîs wa% ca'iied
by dint iodigu:g lctwecn te inutlatorut and brîîsli tiolder. Il W.1%
litt'. but enougli Io grîîîd lise lîruslà tiolcer oi site trameî. Olîcrs
c:t'se for mnacinies faîling ta gencrate are exîiiaiucd as foaliows:
A dynuanio stanidinig hIle for Soult îic i ia fait lo tiglît witet

sa I tttlîrotîgli a wirc iii lise fieldi t art tilt liing lii aitt atnd lielil
ttigtiti- (111il)- b>'imitlatio ; tir aflier t lii't-oi c h a vîîtt bt'îii
taliton aliar: tfor t lie litrlîîîe tir t icaiiug, .îîîl laid t tge liî'i .iga.tii
t rtouble lias litîi vuuiedti iroigli crtlssiiig cîittîîîsta lit'e~ll
A îî explert itat et's t . l igiiicîr mi charge 0 oli aic maiiuchinie, andi

us t .îiet ba.t kL nsitmi los (if tillit'. as ilii î.ît ;iiiit %Iill alit~oi kuI.
amni lie liiîil t(l'e'swat t h openi Ini lise lit'lî t aia tlt. Ut boni tîtt

thite trtoule t t'usî'. Iii lu t ast' lie t roubleit as t îitti lu'l I t i mtes'

so t rilhiig a1 Io 10 ttaiiî ut ît t ueilii f i li ilîsti uit loi'.
i )tsriit a t lîîîîter 51 orm a flash %%t% otsu ite t't ai a %3iîatilo ftolloîs-

iiig a vis1 î tt il of ligtiiiug. andliîiîelae' aIl liglits %:ciii tait.

'l'e tliatiiat fil'd rt'fîîst'ti IL) gtleralev. gis iig Iti' eiigîiiltI lit
tchargt' lise' iiista keii itîca Ilt li h 5a% litrnicî otî. iti lîis't ig.
saouil ai 'as ftiuiuid chat (lie iluîst fiad beîeut cuist't hi' nue tif tlie
llîitiîiig 1ust s slîort't'irtiiil ig 011 t'e fruîiîît, Illic i esîii sut liglit iliig
%la isl; lise lit'.

Ao ciigiiietr, afietr t'lu'aii. t(lie lînuîslît's of a dyniamoî, t'ouiit laut

otistaili a %park fruit% i. lie liuit foi goit t'î t o -îcrtt lit'- linci
lirîislis agalinst tlie coiiiîuultir. ilth itr. :uft'î Ilîîîîîî g foir a
lonîg taisset. tlook tIlit. cuvser tilf thle fiîse blocit a îît foiti tllie trose

blowii. Tiiese t'xpcriiî'es. tîkts' to be îîît %v'illa at a t taill1e
wtsit uuiîy dyîiaiiio, are st-tînt h neiiiecritig.

T''lse ane «a fets' (if tiiose dilljt'îltit's ss-tict istli ctet' lacsei'

tile iru tllie iesîîoisile rosittoi tuf t'lcl icat t'îîgiîît'tr. 'Itiire ai.îe
imi) poilnts abotuî csers' mîatctinet w'lil sibouli Ili' t îrt fuil>

w.utciîci, andît fauts t0 bc reiiit'tieîl lefone tliîv lîetoilie li'nttlil%.

1Tiiere isiîîtli thuit t'an lue gaiiîcd b> ceicit'ict. lut *a tonîî-
sciî'ttioits.iu w kei'. gis-iiig ai1 ivu îiîîtl ta li-s îltiit', iili finali
liiiii.,eiftlue gainier, for euîcl day': extierieiite will teacu soiie c

pouit, aiid stit i, leanit'î iii tii% wa'u ;s ali suom fongotteii.

SPARKS.
Thei Kiiigtai Cet-îtritesi''' ii-ve aila'y Waîllb le îxivildl tii Kiig'

soni Julilciioti :it onct.

Theli I liîiltaîî & Dutiiiîlas% St ret'c Iailss'a> lis t' 1iic i fous
niotor G. E. i ,oao eqîiiiiit'iiu frtuiu th lcCailadiaui Geiicruîl Eiectî lit.
Coîîmay.

Roluent Ilattersoli, %vtali rt'signdIic l isit itiu as t'igiiit'cvi- I lit'
i laiîiilioiî Gciicra l Hospital Io go ta- tise Riotis'is't. wast- tinroiiedt
iii tie Aihaluaca.

~'ir. Jacob Maniev, tif News i iatibîumg. Ouii., lias ulaceul lus orîitr

%%,is the Catsatliaîi Geuicrat Eiu'î'lit. Co. ftîr a ii's~oiîaiil's t'o

liglil diiaii. Ia ttc roll 1iii %ait t iis Ils preselît s> s ii.
%Viartou is to his e inîcandtets'enit light.:sis. Voiiîg &

t i;a isforti liav-e t'ltîctl al coul rat' %vîilt lise Caiiadiaii Gt'îîtrat
1-.et'tnrie Compîlany for a ;j kilowsatt sinigle phlase' atait ir.
'IN'ork 011 tll tInstallat ion tuf Ilte planî s Il lroî'eethiîg raicil>, anduî
liglît st-Ih bt' tuiieti au ii abutt tsso t'ecks.

Trhec '1't'eswts'ter Etecîit'c iigtî Co., sshiic! tha% ttkt'i tmetr tise
operutuol tof tise statet stork andi clt''I'ic tiglit syst'ls il 'l'e's
ssilci, lis itcided ta jistali utail uiîaudiiscei electric tighisiîg
sysîeil, andî for thbs litirîiose thave luced alil orditr wsi liste Ros'a

Elî' vtnt' Cotiiiîu..y for ont' tof tlîeir 500.liit S. l'.C. geienuittir.%
wiîli irutsiortiies, t'ît., Illt' ssor tof aîisî:iliatiosî tu iîîgiî ati Onice.

lThe Wtilisoui Carhiide itVirk, l.Ceiîiiamîi, tif Ni'rrittoui, Ontiarito,
hiai' reccitly oardt'nî' tss' adthaitiîali 150 kilowatt resol'. bîg fieldi
sinîgle phiase alterula: trs frnît ice Catîadiui. Gt'iîurat Electist

Couîpaî>' ']iîeemaichines ssii] bc intallesd in thvîir No. j, posuter
lîaîîs.c, atid ssîti thle fouir ait-cati> iii chenal itn, of tIlie sailli' typte.
wilt gise a ut 1 tota l t it oiltfoo kiîtîwatts I bc lie d îsî'î dîilt muatini-

faicture of c:trbidc of tcalc'itum.

'l'lite iluleriat Hietric i .ght Comipany silil eletî nueig lut
-andî piower ta cui'utoulîîs iii lite cascnu ant tif Mionircal. Agi
agreemencit isas ;inmiioiict'd tast illoît lu lb% ws'iîuch ilt' I.tt-lisiut!

a HuI iIstriulic %tîli.tiiad Compîianyv sswtilihiuply th lit'i uutrial

C.omipaniy %illitt e ph'iowsern ueçvt'ssr> Io sîlti tis service-. Tilt'

1îower ss'ill bc bratiglit frtîîî L.achinue It tiîltm 'rti Co. , staiionu
,i laclici street for ctistriluîutioîî.

'l'lt' i.igiut, i lent & Iloss'tr i:s'oiiîptsiy, tif i.uitsa>', thas'e atdi'tt
iti tltîeur inicandtescnt planit a tîuo kilows'tt t tanîuanul simiglu it
ail cr:aîor of thli Caitidi <X'icnat 1ii'ct rie Ctîîî:ia, s t ts
ts'luc, ss'tlî res'cting irouî'ctaîl armlatutre andt t'omitiiuuiu lo

seCcune .stoinal h' rcgttlîouî. 'l'lie l.uitîsuuy Comptany> li.%as-t

reat> :a îO kilowtatt laitî in kilowsatt mîacthineî of tll' saluiie Ii Vî ii
openalioui for ee ratl %cars uasî tvill itti lcir siets uutiharlis

tt'I tiase atullt catiat-ity ta suilv us'ite invtandecctnt igtuts, illant-.

iinrig Iitss't'cui -;ix antI scs'ci iiotluisamn, t'tîîmîrted ta tuuî'îr car-
cutits.
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CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS. __

N.11Sas, nr t.tMos aie c<.jucteJ an f,,imanl mnatcsr .a idt
cai'.1q i tust%s "nr~tuss t a le %halls s I llste 7911t ,fstc load i s .

r1OROTO'it NO. 1.
l'oroltîo Association 'No. i desire to) cadl the «attention

of eniginieers ta Ille fact that they hîitend holding open
mecetings on the third %Vcdnlesd;ty cs'cning of cadi
stiotîîl. At the rneting in Nov einber a lecture %vill bc
given b>' Mr. J. J. Main, the %wcll kniowni hoier niaker,
on the construction of boilers, %viicli promises ta be
t'cry interesting. Ail clîgitteers and ilalitfacturers are
iiivited ta attend.

1AIA~LTt)N NO. 2.
H amtilton IsOci.ati(ili are holding apeiln metings of

instruction twie a nionth during the fail and wvintcr.
Th'Ie association is quite prosperous. At the ileeting
on Octobier 1211) ail interesîing paper on IlDynlaimo
T1roubles, and ionmw ta os'erconîle *lhm"was rcad b'
Mr. Ilerc) Damiville, of the %Wcstilngliouse cornpanly,

Iichl Iil be louind on aniother page. A paper by INr.
~.J. lPhillip, TIoronto, is also printed elsellere.

KiNt"STON NO. 1a.

VTe meetings of tihe above association are v'ery in-
struicli'.e and profitable, and mutclb interest i% takien in
Ille question box. hl is the intention ta prepare a set of
maodels of boilers for Ille puirpase af inistruictinig the
niecibers in hoiler construction, and ta shiow hoss tlley
siouild be stayed ta strengtlien thema.

EVAPORATIVE CONDENSER OR COOLING
TOWER.

AT an9 Open nmceting of H amilton Association C. A.
S. 1E., Mar. FE. J. Phiiip, chiief enigitieer for tlle T1. Hatons
C'onîpanly, Toronto, rcad b% request the paper on
-Coiidenser't prcsemîted at the recent avniuai meeting

of tisi: associa.tioni at Brockviile, suppiemniented by the
foiioling

IA %ilIOt.i1li t% F i<iîst 09t t iO.tt i(5 R.

T'he es'alicirative consictser or etsoismsg towver is sala'de ta olierale
whiere tlle sujiisl of wa s' k siik'dt. or %vlere it lias% ta lie bocigis.
1*1,l'us, a ttpp sa aî ii every n'as tir'',ne as:ssurdsiiary ccsstciessssîlg
planit. exc'pt tisat ins addiî tio l.Il tht' ais psssspsasi camidesîer tisere
s, , lttesr for etiolissg tire~ water &fier st lias Laes seat'i t»' cuin-
cliuiitg tlle %t t'anî il% 'ss rm'sm mvi'. bc takesi op later ons.
'lus.i aî.ris sis lti stgrowtis a iie aireasssg sscusîîber of
%teaits Issss'î'r plant% ils rt'cest %cears vsiti sas1tli> ssrea,.e capa.
esii".. whsis< hali n, t"t r.asd Isle lirice of thse lutter grades
tif t'al. %V'hecneser ftacl g.ses trp iu lirit e, or whlert' lise ticaittt ss
sii'r.a":itit. dur ci a m-setased icutd, tire st's user begi'.N ta look

atraunsd for lat- i,' mtît'aif redmit;mi tilt- riisig fiiel ac aissit. Dusr-
uig teIs,' lasi %visstar, essgaicer% lias e hll eses- o;ppartsssy to
îailia l ti las'V lis. called adeatd littuts'andl ctit'r" hase li Ille

<siglxorttimstv ta isipne Isle plants usmder tiseir camîtroi. 1 lott far
111111%sis ase ssste,''dcl i% kmsw awn Io t tlc'iNeis'es ,if.tais> part 1-;
ai51< %t"."-e si lwisiit'5 k<ioii ;arid a%, coiCt or snprascci ois. Tlh,,

psrincipal mims 'ist dsrig lise it (t'w vetr, liave' bs't'î dise
t) lsighrr steai Ircsisre,. iiss,'aed issiler tif e'inmdtr%,«aitd

îlsete wv.ter sia'. a lit avasiscîsît'.sisimîg ;is'od'sss andiu
lise >îlcic fissesr', ai t'r ss îshleest quatis ta ise for cotsit'esismng

litr>as la a pintmî su lsre il is dt'sssbtt' tI Ilitate a îa'rplanît

lias caue'd ut so b litl.aici at sanie renstit'e tir li",' de',sr.shlc'
iiiiît. Tise scc"a5N <if liats mig îatt'r for cosîdeiî'imîg plUrpas-e' lit"

iltg sci u 'ts s i mt i t lu sm lterintl us.-

Th'le î,t%î tif rsstssig e'asîdemss.iig andt ussmg îî:st' frostsa (. sit
sIsainii oui o-f Ille k,îsî.i.a il C,'<'t ilore for %lsaicr tisait sI.
gasselic .'sdeîmm 'itliing sthe t aise, il forsiseri>% ie'mis
atlc.'rsti% iai ît t0 siî masu'sdmsmi or biil<l tise talamnt 'Marre

iisi'se w'as tmi atcbndat ssttll of %%.%ter %s. isaot regard ta tise
ds'adsiitgt'of t lot auson. Tlii lia'. bccus asercoliie bis iris-

ltsascsiicsisi a ti aplatrats tdais lha% bcii îssed for >e;tm'. mn a
cmvcle forin for other ~Ii sesc. Tite fsr's i îsrpai% il 'as îmscd for

%vas for caoinsg 'aies' tisat lad b)elai tise,! ftr ealisîg licr. Titi
formî of toiser %va'. siniply a -icîssare fm'aiie %çork, fillesl i i brust
or titillas of îrtees ;ise water %vaq pcsitaîîed ta tise toi) tiiriugl ,
sprinskler, anîd iss failit; oser tlle lbase hm uisi, il 5ips-ct oui in liait
slseets tiser tise %srface' tif tie îc'aod ansit*. aîîstcteci omis htie air,
tire st'armin vnter t'aimg -a tirretit af :uir ta cul.'rtste tlsr.ugh te
Iillisg. 'l'lie lîresetit tiser us stlitly ;mi tlitpt'ovetteît ticil t( fa'
sd<..c, .îsd svlte', tuscd isi %vsiiet ilsi sa -teai emlsgmil s mt aies
lise cîa i : usRiM muralorce tif wa.ter 'iply

'Vitla tts a itîarat is ;a tîlatil cars lie saladek ta rumsa vt'ec.sing.
%viil is-'. water tlisait il cass rus i iicsclia . Tise re.tNon of
titi%. 1 ih t'xplaiss ai'ter a desecriptiosia tfise toiver, %ssc sill now
lie iii orttr :Tise cocîlisg tt)wer ks tistiaiiy sîjîare tir rc't.tnguiatr
ins forni. but il i% Nomiliiimîtes salade roundic, Lat i fihlec islla par.
t ititîss. 'lie pîartit ionss Ma>' lic made of ami>' msilcriai. The

Wort iisîg tawem' i% s iied sviilua tilt'. TIic he Brnar'd t nwer ks Rhie.j
%ilta siire siettissg, tise ('.tadser witi sot, :sîîd stieet itosi hia%
lacerai use<i b>' tifi'reuîet parties. Ais>' iîrteri:tI tisat wiii gise a
large sumrface is-ili (Ici, site oijt'ct of Ille partitionss iseimg to s;irrad
tise îî':,er tant5 isi tis slmev's s aer tire sumrfauce'. TIise part itions do
mli exteîc ta mtse bsstosis of tise tasser, bsmt a sisace i% icft lidos'

tislesî asuto whlit-i a fani clmst'imrges ai. At tise! lop of tise slser, a
cdi;t ritbîster is ai at-set ta duý%rstbuste thle n'aier aî'er tise lîartiois

oIt,% Isle actiont i% titi% . Istiagisie ai es'tgiiie coiidt'mi'racl liasg
its% injectioni î'ater fronst Isle houtins osf tise tasser, (issta 'sisls a

clusaîsit> a% tanst isimesi tie towe' i%. fîrst %tartedi). Nais, %iicîs titis
ssater lias cassdlemssed: tise -teasin, -lard jtasses oms to Isle ti ur p
iiuismead tif to tise pssaitî diselsargisig tise water ttî tise setwer, il dhs'
chsarges il ici tilte toi) sf ale tower imto Isle tlislribute.r, wsiere st ss,
t'iuil' tlistribtsted os'er tise fiuiig. ht Mîreads out is a tiii fillni or
slacet, iait! jiases islowly dowm tise pa:rtitionss. 'rse fats ik rutisniiîg
asiud ils4 air il lias sg tri belss'eemsi tise jiartiitis ansd tl oms tise
%voter isi tlsree wsa>'s, tlsercbay cooiig il b>' tise lisse im reacise' tise

liattsin oif tise tsîssc.r %îtl'sce.ss ta agnin condenise ilsore sest
T'ie way ni5 sliis Isle s'alu'r is cocsled k% : irst, tise wa.ter lo>ces

scîssit if its iseat b>' racdiationi fronts tise Ppisg betwvecsti se tower
-tisit casîdesîser, also frut% tise %ides osf tise tawers;. Next. thc. air
u% raused isi tenierlmsirt' cairryisg o!)' isat ims tiis mîasner. :usid the
last, asic hy Car tise greatest coolissg eIl'ect, is obtaisec bi' lise air
cvstlporatissg a termaiss qimastit>' of tise water, catrrying o!) Isat in
tise! v.tlor.as latesnt lisat.

1 slade tise %tatesient Iiî:ct %illati tists prlis a pilanit could bie
rails comidetissig, %villa ies sater lisait it casi be ras ssoss.c'oidenis.
sssg. andc 1 w'ili îry attîl prove tisis. Take ;tmi esîgisse rsssnt;s sion'
causiems'isg, anti usisg %,t* !.j Ioustds of steatin lier là. 1). sosur, assd

talcisg ils water frois tise cil>' sîsain ; if il s %.&y soo ls. pa. it ssill uase
.!ia pouss lier licatir. Nais', tits Watem' k beistg exltats.tctl out

irait, tise air isi tilt! fors tif icteaisi. If wcs. atm:îci a î'asidess"r and
coolissg tawcr toatise et'igitie, ausd it sas'es at tise esigisse, say :o%,

tise esssiie wiii mse l es.s waler, wiiielii w iiiiake tise water con.
Sstiiptions 2o puusds ixwr is. 1). lier himcr, or zo00 pCsunsds pier itout for
tise m oo là. 1p. Wisen cossdesssig, instead of tise watter passissg ofas
exiiausst steauti, it us% puisaier imta tise caolisig towser, anîd for ei'cry
poîsid tif %vaier e iortdb> tIse air sisificiess ien a s c:îrricd offlo
caisse a s.oolsg effet sim m to conidense asie pousid of ste'nil.
Ifidailtise cacsling effect tiîat took place wssa dtse ta eî'aporason.
tisr %voladiliec wisaer, sseitlscr gased mar iost, as there wotiid beas

mIlltleis CVi'Sîar.LteCi as. condestsed, but as 1 %aid befare, la cert.in
cooliusg effeci hsy radiationi takes% place, tait tise wsater coolcd mn
titi% ssa> cars do ise wcîrk of consdensant;g amîc iik alot esaporated.
'rieni tise Tise iîa tesîsperaîîsre of Isle air c;îrricîc off eosiiterasile
lisat wsithasi t'iaioratimg tuy' wamer. %oaltiai bemiseeti timse tire

suffi'csesst s'ater i% sas'ed ta causse.ta %Iiglit overbaus fronts lime toiser
I lise tasse, aind % the boilers ave iimsitg zo*l tes wsier, il follos

tisai ius isis si-av yaim aie vslsas:i; cosiciemssig iti 20% less is'ater
tisaisti u rmm r ai oncsstlt's sig.

ise lasser tii:t n'as% hmit îlms surssater isre 1 augit eîttîflyed is
a rectasigîsar struictuire, Io feet igla. .vitla tvapar sta*ck ais mile
top) 9 feet mss duansemeraîsd --6 fect bisgla, thse body ai tie tasser lteiîîg

50x a1. IhiN ias aiS tramcts ssaler :pacc at tise battons ait two
fise foot fas. Tise fsllisg s a2 fect lonsg. Tise distrihitcr i
ssale oap ie. anti works s'es s ilisei>. Tise torr rains mn con-'
jsssic tuois wattis .s i(a ls. p). stsrfatce condemîser is-t cosiimsec air and!
tiuru :siasssiig litanp',, bushi b>' lte Nortiy Co.. of To'ronito. Thse
cosscietiser lias Soa bm'ass tubes 8 féet lonsg, msaksssg oser am raille of
ttsbiisg, wss'i s6a !sttsflissg boxes. Tise isater le.'usisg tirt' con.

desèr isas a temperature of a -o' ta à -S ;i cools ir Isle tiwer
disum ta 6S' ta Sa , accardmisg ta conimionb. It ha% bacets c'oolcd

dowmi to mo' bclois tise outside ainiospliere, and by stspplyr.g
plesîty of air this couIc) bc dasne ai an3'tinie.
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Tire vitlage of Scutin, Omnt., will btl' Iiglitedc by electrieity.

A new ti niamo sill bu placutl in tie Rîmssll I ltlimse, (Ottawv.
,l.cîmam Ervimi, clect rici:ui Halifax, N. S., ks aîîmotmmcct oc

thv a*imi'd
J'lie eItcit te pulant alt ïM.gog, Que., wvill bc coluîpleted bctfîre t ire

end tut Ille prwusCi mmoîti.
%% il itmitttrtand tuai thle Enstermî M mnîmîsg S> mdicat ', of Rosi.tmîl,

B. C., %%11ilamstali a comiplete edcirie planst.
Tire r.:îtepa.rytrs of Cote St. Pauml, QueL%, hma% eecidud to lha% e

t'frctrie liglit. A pulant Witt bu put iii mexti %muler.

.>lr. IL Il. Amîgîts lias %tcceded Mr. G. C. C titimîimîghami lis .. 4a
Jirectur Of tI 'MIomntrent Street Railwav Comîîpamwy.

MIr. A. Il. Dcike, otf Guielph, Omît., lias i mîvetteci ami :tcetylcmî
asgemmeraI or, for wvilicil lie ciaimus tîîamiy acivamtages.

.>Ir. J. A. Cokcrs, mîamnager of tlic liell TIcleplîoiiu Comîpamy at
si. Johmms, Que., lias put imn a news lomîg-distamîce telepîomîu.

Tmc I;rscgewa.ter Electric I.iglit Co., Liiiiited, llridgewater. N.
S., hia% be suceedd b>' the B;ridigevttr Potwer Coummpuany>.

Tme Ut oomstock, N. M, Elet ric Liglît Co. ks said Pu lhive becti
fined S.;o for fitfig to egister ummder tire electric liglit imnspectiomn
Act.
%V*. Il. Girei, of WVimghiîaî, bais buemi givemi tlle conitract foir

elcîtnt tmglimîtg for L.istoawel, Omît., anîd will creet tlic luoser liotîs
and puit imi tire plantl ai omnce.

Ai Emmglmsi symndicate, %%-lts large' capmtal, IN said tu bc tegottal.
mng For flimc prclase of tIlle francise.% Ot Camiadmatu liatimg coli.

liaiste',, boîhi gas :îtmt electriC,

Tre itslîiill Oit Companîy liave iist comipltetd extensi.ve
wîurks at Sarnija, Omît. Tire works cuv'er ose-r 13 lucres of grommîd,
andi co..t up1wards of $it7i,000.

Tire i7amizdiamî Gesmeral Electrie Compan:y are rnmîstaiiimîg a aoo
tiglit direct cmrrcmît inîcanodescemnt plan mt for tire Nortit Amîmuricami

lBent Clmair Comnpamny, Owe Soummd, Omit.
Wmllmamm l>tersaîîi & Companîy. I.iiied, af ligramttor" 1--- put

in a 200 s6 c.p. iighit dyniamio. Il k a mosvoli machmimne, riimammîmfac.
tmred b' flic Stcs'emis NMtg. Ca., of Londomn.

The Ltke of tlic Woods Milling Compaiy ai Kewatitî bave
ordered a 2j kilowatt, steel framic, iilipolar. direct cuirremît
grnerattîr front fle Canid;ai Geicrai Electric Comapany.

Tire Domiimomn Elcctric lcating & Sumpply Comipany, of Ottawa,
hase mîagie a praposimiai: tci sîmpply liglit and piower ta tire village
of Qîîiucîl u tt. An uxcmîisu% framnchise for 31 Yeuars iN
allied for.

The carîimgs of tire Tronmto Street Railway Comipamny for tire
monîlis ut July, Aumgust and Sept emober show ami imcreasc Of S3i,-
323 over tlmose for tire sanie period last year, (tue to Sumday cars
and conventions.

J'roi. JaiesJ. (.uest, rccemiîly assat profesior ofnmecmaîmcal
engimeinmmg ai UnGi i versity, Momtreal, lias been appointcd
prefesor of ichi.nme.td emnginîeerng in Ili: llolytccliismc littit
at %% orcester,Ma.

The fourmiat Opeciimg of tlic street railwa'y atl Shierbrooke, Que.,
took place on Noveniber it. Tire service oftire rmail will bc
about twcmity nimites in the ciîy amîd fort>' mnutesm tu L.enm itel,
a total lcigith aI five miles.

The Germain post-ofiice is cxpcrimiieiltig svitli an invio'nîim, ami
clectric tierralprtiwlmicli, at a cosi t Sm . cami lue

comnccîcd witli a uclegraplli %vire, aîîd nmessages wlîich are typed
ofi'omî flic kcyboard ai umne emnd rcprodumccd aitirie otlier endi.

Tire baiikrupt stock ut C. W. lieidersi, Momtreal, lias bemu
pmrclascl by Geo, Climie. Tire clccîrival suipplies, amomiting ta

$4,639- sOld for 44 cemnts on tlic dollar: mamnufactures] goods,
anioumting tu $m,oSt, 12 cents: -. nd flic iaclincry. value Soi,
AI ',t cents.

Mr. W. C. %IucDoimg.tll, a well-kmiowvn mtraining mati, i-i rcp>ortcil
tai lutte orgatiized aur 1Eiiglibli cumipaiîy to luiid smeltersa-.t Grand
Forks, ILC., imi c0tilctiaml wiih Mliclî clciric tramways %will bc
emptaî,ed fur carrytiîg tire ore. Tire conipagny is capitalized as
$2,000,0wo.

Tire Cîmalmani Gas Cii., of Chiathmn, Ont., wlmo have bc-en Olier-
ammng an arc and incanîdescent plant in tîmat towiî for flic last tls

yc.-r-ý, hiave dccided, owing Io the corprationi isalling a plant
amnd doimig tire strect iigliting, to go more extcmisively imita incami-

descemît liglitiiig, anid for tliis pumrpose hasve îItlrclI;utetl a -. mlo-liglit
aiturliîatiîîg dymiaio frotin tire Royal Elet riv L'o., svil i% t lite

iniatield a tolie.

'1*11e Cit y Comîicil ot St. Th'lomas, Ou., lias dltcided t(o siibîiliî m
by-lais tu Ilie ratcpayî'rs oiiliutl Noveibier jotti, to giîar.
a u le o I t'tle St ieut railwa>' tui the aiiottut of$ a andît

pas tItle trt year s i iterest, mi eumsideratiîtii tf Ilie hoi Ne %tg rail-
w.is liig eu' tt
l'lie village oft Iroîmois, Omit..* detée ît a byliwlai moit lu to

btîrtîsv S9.Soa to pomrtiasa ami clectmic uiglit pilanmt, tire mIajtirit y
l. *.g twlu> votes. Uliere ks -aitl ta li'a good opiuîiiug tlit're fur
a 1irisate cuitipaliy 10 [lu iii at plant, as (lime topoutii hiavse a

wisel luit, imtake puipe an aiti face.

Il ks rumiired tuait ?ulr. Il. Il. Spiencer ivill reuîîtîi lus ftormeir
positiomn as atmsistat i %urimitumdetit ut tire casturmu tiviiî t thei
C. 1 . R. Mr. SpemICce'. hIosiiou as mîamager uotf I 111îl Eiu'u'trit'
Railway ks beiîîg temipuraril>' filled b>' INr. jali 1rowii, time sumpetrt
iitid'iig cciris'iai.

Tite Mitiistcm' af Publie Works proposes to îîsk parliaiuit ftora
large v'ote for exteîdig time govruiietit telegrapli lisse's ii tlle

Nortlisesi and liritisli Coliumiia, wliert aireatis tir ttDoimomio
goverminiemit oaWiis 700 miles of t elegraplissues. 'l'lie tleuartiîîîî'îî
is ai liresctit cuiisidem'iig wiietlier it wvill lic better ttî exteAiti tire
prmesent lihse frontî Qumsielle, il. C., tu Dasonum, wliil will li a
lig way thiroliglî a %vihd .'mid mîiktotVvtuit ry, tut' .sîul I> lumiî

a1 short litre2 aLl)(Ilt 7o tuliles iii lt'tgt h, Ic'sstlic Ctiiuo ( uts
coincictitig Dy>ca witli Tesimi laku.

l'lmaimîuiai meetin îmg tot tle standtartd Liglit &. Vowur ctumipaîily
w;is lielî imi Mmitrcai at iomtl. 'lii agreeiiemt imade Iii tire

directors for tlic puîrcluase tif tire i ,oaa lorsue powver frontî tire
Lachine Rapuids Compilany was gratiried, tire p)ower tobe diti itiîtcd
b>' flic Stanidard Compati> iii tire cenitre ut tire citS'. rlieflls'

.mig board ut directorsN was electesd Mesrs. J. Il. Illiri:îmd, P'etter
L>'all, Wu. S. Evans. %%. Mt'Le W;lbank, !.. Il. lieamdî, Sie.
Cimiegomale ; F. Dagumiais, St. liemri, amnd M. Il. Davis, oitmNa.

At a stîbseqitient nmeeting oft ire boamd'tl te falluîwimig ofrmccrs
wuere elccted : Mr. IV. Nlcl.cat W~albaîik, îîciimî;Mr. J. M1.
ilîilamid, vice-presidemit -. Nr. E. Craig. Necretary.

INr. Alai Ruttierford, fortiierly secretary'.tresmirer of tire
laniiîtiomi, Grimsby' amnd hIeaîiîsili Electric Raiiwa>' Company>,
recetitl>' cmîered actioni agamiit tire comîîamy claiimiig S5.ooo
daniages for tllcgcd wroigiutl disîiiss;l fronti tire putsitiomn ot
seecars'-treasirer, and $8,3ý salart. mmm ,trre.ir%. .11lr. Rllîerford
was tire pramiioter of tire compan>', and was awartlcd S.2,o0o stock
ini paymcui t luhs services, and subseulmmtly ctigageti as secre-
tar>'t.tStmrer at a. salar>' of $Socs a year, ta date fronti Marcbimsî,
t894. 'lie deumice illugcd tuai Pite grant of sttock cos'ercd la>'.
meutt for Ili% services tîmtil a s'ear later. Atter a tconféec'e lit'
tween file parties a W.ettliemît was arrived at %luîtter svlich Mr.
Riuherford reccived $233 and vcd sidu îiai us sîm cuisis.

Thei Electrical Eiîgimicer s.tates tuai figures ruecmîiil> cotiiîiîd
fmont ienm-cari, msou plants, %titisi I0o.ooo ligits. sater.-Ci ter 46
stages, ami incîmdiug '.taticmis ot ail i.t's mimitr ail condtitionis,
shlow tire gemîcral average tomitract pritu' for airc ligluts, bummimg
3,326 l'Ours -k yc,'mi, svitm (7oal cosmimig $3-03 lier 1091, ta beSIOI.uS.
In lemins>'lvamri, wlvi'rc co:il vosýs Sm.56 lier ton, tire average
irice is S,5.7i- %visite ii Ohîio, %vith Coal al tire %.lisse îîriîe, tire
average costi k S78.8;. lîmt iii Peiîmisylvamiat miime vrage liurimg
is 3-93i botr lier yeatr, svliere.- &i Ohîio it is tIImIY 3,350 liOmurs. lIn
Califarnia, wivil COal $7 lier toit. tuic average price lier liglit k%
Si ig.68, whmite ira Colorado, with co:ii at îmly $j iS, flie lamij pneu'.
readîmes Si :29.31. Il sill lltli bc %ccu iliat Imle avcrage pive ot
airc ligiîimg ticpcmds l:trgcly imomSI local conîditionîs, cosi of lalutr,
filel, etc.

Tire teni * hacis pawer' usîmei apîulied ta a boier is alîva>'
nsieadiig, %ays l'Ower, b)esdes bcimîg a miiîsioieir to Iamrt
wjtli. A lîntîrcî hiorme power botter %iil ',uiîuly stteamî fiir a

miodermn emigimie to des'eiu1 .200s iogrse power. 'l'lie merni Nlimuimid lue
avoitlcd wçii speakitîg ot huilers wiiieîer it cami bc graeumlly
donc, ami WvC notice Wiîhî gratmificationi imat ai Em*igluiil 's-rimer%..ass
af %çatcn.tumbe boicrs tirai ' time apiîroximiiame Lo'.t î,rctd us q
lier i,000 poraiîs evapun:.ttiatî.' Tua: i In ta , yom ea uy and> umî
crect for £96 cîmomgh boiter tu evahiorate i .oo ,ioumids ot Nteami
lier liur. Vtitm ears use tire st-ui a puit)î ai ami CxuIemIIN ut .00
giiîd- lier liomr pier horse laisser, umiakimg flic hoiler smijuly five

hourse piower, or iii a compici engin(-~ ai an exîietisc of 93 Or 14
1iounids, miakitug flic baOiler NUPImîpY 70 hoars-- powser, or yom cram
il for boilimig glume and generate nuo harse p<)werat ail.
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ELEGTitIC ftftlLWItY DEPPMRTMOJT.

ELECTRIC POWER FOR TRUNK-LINE
RAIL WAYS.

'Ii sîîbjcct of the application ofr electrie powcr oit
trunik-liîie railways, and the cxtent to which îlîis powver
is likely to lie citiployed in the ncar future for truîîk
lines of cronîiderible lengîli, i4 just ilow attracting nincl
attention frontî eectrical engincers, nianufact urcrs and
capiitilists. I1 ntfle Engineering Mlagazilîe for October
the s'.,bject ks very ably dc;îlt with by Mr. George
Vorbes, the designer of lte Niagarat power plant. After
poititing out that inii mitny cases thc circumstances cliffcr,
and thiat the amousit of suburban tratlic, faciligy of' ob-
lining îvater powver for gcnieratiigelectricity, anîd other

speci;iI fcatturcs niîust ail lie considcred in % eighing the
advantages of thecelectric ovcr Ille steai road, lie
uiakcs the folowing rci.èrence to the Niagara Fahîs
Park and River Railway, as being construeted and
opera1 2d on tlle saine priîîciples P'n a steani railway :

- This raiwa k 2 miles long, of double track, rc-
senibling i eî'ery way tic standard adopted by the
Caniadian Pacifie Railwav. 'l'lie mlaximumiii speed at-
taitncd ks 3o niileN an'i l'Our. I'rolley Ivires are uised.
Tlîcrc are two ilotor blouses ; One aI Uic talis, worked
liv watcr powcer, the otlier a simili auxiliary station aI
the Queeîîstown enid of the rond, %vitli steami plant.
Thcrce k i i minutes' lîeadway hetween cars, the average
specd, including stoppages, beiing 13 tiles ant lour.
L.ocomiotives. iii the ordiliarv Nense of the terni, are not
ued, but twcnty-two m iotor cars suppl> tlîis service,
and( are followed b%. trailers, etc. Sonie of tie cars,
îdîen full%- loadeci itli passengers, %veigli nmore tlian
tIenitv tons. *l'lere are ciglît regular stopping-plaees
:îlong'Itle liiic. furnislied îviîlî plat fons. Thîis railway
bas been reierr-ed to, not hecause of any tpecial nicrit
wlîicli it osess but becauise il is flot .1 Street ratilwav,
and becauise it shîows a ineîlîod of workiig. 1lil fact,
reference is made to il partly to dra%% attention to tie
extrcnicly objectionable fcaturc of it. Whîen water
Po%%Cr Ivas available, il Was niot good policy lu use
steaili power at a di.tance of 12 mtiles. 0f course, if
the electrie pres'i;uri- were only Soo or 6oo volts, there
%voild be a greai waste of enlerg) or trn ciiormlous ex-
penditure oh copper iii carrying the current to even titat
s hort distance ; but tliere îvould have been no dificulty
ini ransiing electrical powver at hligh pressure, traits-
farmling it dowiî, and canverting it hîto a continuons
current. Thtis îwould have saved nearhv the vhîole ex~-
pense oh working the sieani plant. It k% imîportant ta
give attention ta îlîis inatter ot the use of înater power
oit trulli railwavs. There lias heeni an absurd hesita-
tlion lo iuîîdert:îke the transmission of power ta 'great
distances, If eniginieers whli have had experience iii the
t rasNîîssaN i o ittvr and iii thle «-inversioni of alternat-
uuîgr into coltinnious ctirrentis %vcîuld look into tlîis ques-
tion. UIe%- îî ould lie convinced tîtat wlîere water powver
i-; :vailable it ks geuîerahly economiical ta transmit clec-
trical paîter liuîîdrcds of mliles for %workilig raihîvays.
As :%i emimîple, il cati bc proved fluai, if the railwav
comtip:aîîies of Scoland were '0> combinîe to îvork tlîeir
truîuk lines l'y tilnean of elcctric locomotives, the clectric
cimecnt being cdevelopett by the %%ater Po%% er îvhich exisîs
Îln tlîat country, iien the it lîolc of that scr';ice mîlghit he
,carried on wvithout the isC f steaîinl oconiotives.

Aliotlîer hesson ta lie drawnvt front a1 carertul colnsideration
of tlîc subject is tliat tlic waste of coal oui stcaili loco.
miotives ks not b' any nîceans coilpensated l'y the extra
cost and loss of Power iii1 Clectrical transmission. E-sti.
matles have been prepared whîicli show tliat not oîîly is
tic cost of copper prohbitWive, but thlat tic ehfiieucy of
the elect rie systeni renders the conisumrption of coal wiîh
stationlary etiginles about as great as with locomotives.
Thiis is certaiiil)y îît the case. 'l'lie cast oh electrie
transmission, Mien properly efl'ectcd, is not coîuparabit
with %vitat it is as calculated on file uines adopted iii the
pa-sî ; and, ont tic other hîaid, the elliciency of dy namlos
and miotors lias riot becti sufficicnthy considered lii street
railway practice in ftle United States. A ver>' large
part af the success of file Liverpool Overhead Railway
ks due ta fle hii eflicienicy of tile electrical niaclîinery."

Reference is then made to the Baltimore tunnel, oper.
ated l'y electricity, the Liverpool overhead railwav, and
Uic City and Souith L.ondon electric railway, eachi of
wlîich possesses distinguislîing f'eatures, aîid in the opera.
lion of whiclî electric traction lias been successful in
comipetition wvith :ïteain.

'l'lie reason whly trunik lines have flot been %vorked by
electricity ks clainied ta be because the cost of transmit-
ting electric power lias been cotisidered too great. The
autlior points out thiat iii a great dea! thiat lias been
written on the subject il bas been assumned thtat the
electric pressure uipon thie feeders is oîîlv some boo or
700 volts, wîhile il is an indisputable fact that tlîe feeders
miay be sîîpplied wvith current at io,ooo volts or mnore,
whîicl i ay be ini the forni of coîîîiniîous curreiîî, but
whicli is more mlanageable as an alternating cirrent.

At different stations alang *the Uire it would bie re-
duceci in pressure l'y mens of transforniers, and con-
verted into continnuaus current b>' neans of a coiniuitat-
ing machine. It is iii this point that machinery fer
wîorkir.g the propased systemi lias heen the least detel.
oped. The comnutating machine ilow on the nmarket,
iiitroduced first b>' INr. Shuckcrt in Gernîany, and applied
in various flîctories at the Niagara works, ks tisually
called a rotary transformer. It does its work adnîirably,
but il is expensive, cumibrous, and requires cotitinual
attention. This last fla renders il impassible ta )av
such machines along a trtînk line ait distances of a few
suîites. But 1 have preparcd the designs for a transform-
ing aîîd comtnitutathîg mtachine free front ail the defects
referred to, whichi can be nianutactured at small cost.
?ifter %vide experience and laborious study of tlie 'î'hole
question, the opinion of the present wvriter is thiat, as a
ride, clectrie locomotiv'es, wvitlî the powver developed hy
stcanm, wouild, if tic work were carried ouI on proper
lises, be clîeaper ilian the steain railroad op ta a dis-
tance ai betîv'een 40 and S0 miles from the power station.
If wivaer pover were available for generating the elec-
triciîv, the distanîce ah wvhicli steam power would hegin
to l'e tle clieaper ont a busy FUne is several liundrcd miles.
Thiese stateniîents are tlîe result of calculations with coal
-al a dollar and a hait per toit. This economy arises
front the îvell-known fact that in tlie best trial tests af
locomotives five potinds of coal are required for thte hi.p.
lir, and frontî the fact, equally ivell known, thiat s0
good a resuit is rarely attained, ini nearly evcry case the
consuimption of coal being several lintes as iluch as that
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indlicated. These conclusions, howevcr, do not give
nilil enicouragcnient for the substitution of electricity
for stC.iif CXCCPt il) SPecial Ca'ses. A line fM'Y> Conite

îvlîcil speccial railroads w~ilI bc buiilt over long distances
lob %o t îrkedl electrically, and in that case there arc advan-
tages tif a totally different character which wiIl fa~voî'
electricity, dependifng upon the fîtct tlîat the loconiotive

cviii bc aîholislied aînd power applieti to cvery axie of the

Mlic conclusions atrrit'cd at b>' INr. Forbe.s, froinmiîy

ycars (if study, are as follovs:

(il In1 Cases ivliere ivatcr powier is altvays aî'aiiable
witlinii a toi" litundred iles of a trunk ligie of railway, it
is probable duit economry would hoe served hy int roduc-

inig ceictric traction.
(2) lii tlic case of an independcnt systoni of railwa>

tn bc con structcd in a îîew country uitterly tina.fl'ctcd by
the tr.11lte fronti steani railroads, powcr caî hoe appiied
to eî'ery axle of the train ; whiercforc it ili bc eco-
noniical ini sucli a. case, in construction and ini operation,
to tiîse ectric propulsion in preference* tn sucait.

130 For desert railways, îvhere ivater cannot lio oh-
tuned, clectric traction is cmlincntly suitable.

(4) lit underground railways, suic Das file laltinvi're
tunnel and tic London underground systein, %where
ecolinint is îlOt $o important as conivcniencc andi coni-
fort, clectricity nitst ho cmiploycd ; and, where suic>
raiittat\s arc to bc constructed, econioniy inDkos clcctric-
iti' adIvisable.

(i) 1,> cases of suiburban traffic ciectriciîy vould liîlp
te oN et-tome the comipetition îîithi street ralasb)

suipp> ing thte public ivitti separate and independent cars
running lit ver>' frequent intervals on a well-mDintainied
track.

CREATING TRAVEL ON ELECTRIC
RAIL WAYS.

. iA UI of a successi'ul street railwa>, refcrring to
the îîorking uip of excur.'ion business on trolley roads,
says:

IOn a steam road the cornpany asks its patrons to
spoîîd dollars, while on a trolley systemi we ask themn to
spcnd nickels, so how nitcli more wîill they hcoOpen> to
persuasion? A resort to îvhich a steami road carnies
passengers costs au least a dollar to reach, and it is an
excursion people think about hetore taking, and they do
not take it ver>' often. Witli a ncarhy resort, reachied

b>' a trolley line, a man %vill make tip his inind on ;an
instant , perhaps, on seeing an advertisenient. l le can
reach tliere in an hour or less, and it only costs 5 cents,
and witli a few miore nickels lie cati spend an enjoyable
evening. There are thousands of' people tîho have a
quarter, or io cents tc: spend wvlio will go to a nearby
rcsort ini the o"ening if they ulîink they can have a good
timne, and miany of tlieni have fainilios tlîey ivill take
ivith them. It is niv businiess to tell theni wliere to go
aînd îrhat to do iwhen they get thierc. For that purpose

1 kccp in touich with aIl the propnietors of the sunimier
resorts arouind the clty, and just ais soon as a novelty is
introduced 1 let the people know ot it, eithier by nîcins
of placards on the cars or else 1 fix tip somne sort ofit
attractive circular, always striving to avoid the commnon-
place." -Street Railîvay Rcview.

1 lie reccis tif 'lie lut Electric Rasiwav for titis ycar hlave ex-

buildiîîg a fine bo:îuig aud bathtug litu-t ai <Queen s P'ark,
Ayliîiîr, ticxt spring.

SPAR"'r
*iltrt ta i n :îik t liti uti t rtc road i o lPari',.1 adis-

tanut e. or %Ct vil ile'.

tumumîl t':iuais arte %aiiti o Otitiiatet Illt ct'titit it'l joli ol
.tit vt'tttrit' tailway tiet wet't uîdîri- atit i mgermili.

Tlii yenas. it' Montrett'i Stre'tet Rail way I. hîîîtîv laie t'Ilact'ti

;t v% u' cals. uit% t ltt'îr luit'. .Atiul 2(xo tar- ail tutti are nu tl l t.'

it1 (lie coiiitiy*s fileit'.

T'he St1ret'' rîilway' m Vtictoria. 1B. C., t'. b'ilig gut'atl iy mît.

prttvcti. 0'ut'trnuttt'iit %. t'vt i" bî'utig tiotil''t rat'l< tti, audt a large'
tiîmiiit')r tîf lie%% uttots iiiuigiit tuii't' s.

r'ite S;1r-llta Gas & Elt umLLtiiial> a it' iit'.tatiig a 0 li otti
at;lt Caitatiasi Gelltt'ai Eiet'tlrit: .ilitgi pli:t.t Sitantdarti ail triia lui-

igo it'vel I lie tlt'iiizîttl'. or Illemr raiili-itta'tgyc iis''
lisglitisig ltisilic'..

Thle îiiiter tif îîats'.t'ugtr' ettu rueti 1)v thlit Qtt'ire lî't' Ch rit' rail.
w' i% %aiti ilu Iluae rtit'lti -4,000 tillriuîg SOt'ieiiit't. '1'1%' iit'w

sititk tif SSo,ooo ssiieti tu v thie ti' ot.i %tutt kgo $4o0,tboo %%;i at
titttt t aken li- i lit' foriît %ttkl&olt' s%.

A ltttt',ellt.u us ai.t i i ti lit' ouii it fo l ttu m toro loi the par-t ll.ît'
froimi tIlie G.randTi u îuuk att.î utt:iior I lie lit'es ofrala
et'xeutiuig front glial luut tgo 1akt'ilclt aitil 'hîeittiuig, t-ith a t uew
t o fivi ttt'iu't t-'r'iutt t let'tic t' oatls.

Thett etet'trj t,rt'el railwaîî i'. a git hit'uit'Io Olîawva. 'l'lte
aïe-trage uitîtnîtît'u of men'u tiiîio mit t'. 30t) a titi ii.' pay rollti $t,oo
lier itith. 'ti tite t tiuiiliatti% t îiit'teltit'.itit's' tiv '. ta t-'

iagt tlii' ii.ii .'igliî .tr'., it.iîî t ltsi î Me .' t'a Io o t ttt t tue
i rallieti f (lie roati.

t t is ruitt'rtt tsialI a iiteiti i,; uit ftîtî Io couust rîîtt ai e'tetî ict
r':ilw:ty fromi siliwal Torontto, t'tilip)lett Ito carry 1)tîa.tgt''s
a tit fart,, prrudtit't to thle vti. '1'1 e tîrtîtîtît ts autti go ti it eret'
liroittienuilienct li the iniuiutiialuiies aioîîig the mtte tt ilie esait'r-
lîrie atii inurîte ilv l t'îîl l)tt't'uit' si utkliuîtiit .

M r. il. A. iDatuphin,î mtanager tif Ill leit' l 'tt'îi)llt (tititti ,
.il Qi)tt'tît'. u i' Cull> tt.t lt'ti front l itiiîîrèg .. sîtlltiric .tt' l ue l

I)i ttte Ille one leît %t-t ia'î it i.t',ti %vli là îî.is ti"t-tî> eti
la,'1t' %ioult'r. ''T'e uiew. ca~ille' rotted i up fotîrîett a cinitîctal iîtass%
ftour Iceet %iltlt andît cuglt feet ini di:îîîtler, aund wveiglît'd i S,000
iîoutid%. tl tv. t-a .Ooo ft'tt lonig, !c4  d' inc iin tiatiieteu' andr Colit

A sit for Sioo.coo diamaige,- 't'as rteeuiti tiegtut ai O'.gooe'
liiail. Torontto, b>' th liTIoroto aini Ritliioutid ll 1 Si u t'c Raitwa>',
:îg.îi'.-l I lie loti tî'J ilt of Vork. 'llie sit tlNrue'. oui tif tilit fa tut t

t lit' ttitt'iisliip) to Richmuond il I. Fouri s.uiites'tif lu ack tiere laidi, autti

le"utor lwett' tiles rt'îi..iiti lu lie coittt'leîi. Tit' tîî'utte of lte
t O'.î-Iiîshiî tott'il fort lie î'îiuIigtr o6.ot ic ut îelli tire.,. aiid aft t-

'l'lie Mtit itai Sirueet Rattîtay t.'el)tiîîui have tiet'au-ct a '.tii -

atimial dtttesîid of ftour per centi., and ittu adtditi a tîttîîstif or Itle

liter t cut. Il us sad mît t t h ie ftîrl îtotiîig st.îlieil t tIItit i liai
thei Cotîîîîati' lia% madtte tiîrîîg Illt' Ip.tst yc.t i guoti sit't t(let rt-''

il, opecxtiii'. 'rite exItt'ist tif u1îeraîiîu ici i sî>j wa.ý9

-Il, auit inis 85h wtaS cils clowttu i61.48' 'Tii' ) ar il is ntts ex-
,îccie t'db it )v illit t îîo per' cenît. of t, ittîcît as lam'.. 'lh earit.

iiig'. otet' amtii aimet. ait dtîudtitt-t, t'xpese of otterat tut, et .

ia'.l lear aliinteti io so.:,Ito6. 7o.

I lie Chlateaitgîtay & Nouttlert INail it î ia Miiit-t'ai ai e iitîakiutg
I) r lItItsI lu lî.î tîtite MIî %:xtl i'Iîe ft-tglit mî"i.s u t ottîtet lionî

tttl h lthe Caitadiati l'ýai it aî t a>. li' Iliate iit-it'tt't fiouit Ille
C.îimdîci:t ("cierai Elctît-c Cuutjiait> , fotur 8iiolor G.EI. t Oo .'ttili.

sîursis ' tîit h foîur molti r t'oîî tit't-sCr andu .'otiliiit ;t iîg wtit'lit's.

'l'lii% o'tlt, ilîtîtîgli of It".' ca;ai:t. is s'utilar lu lut' latrgte itco.
ittolt'e rt'ceity %lîiiîtett il%- site L.iia tuiai Leuier:îi Et't rc Ccitt
pii.î g> o tihe I <ii lteic Cuttipat> mtil fia l.sitauîtiffti a'. iti.tli'
:i.lihi r(tylit-et' cars oit a slîîîîîi.

A totttau> s; "aid il, lia%' t' tîcci utg.iti7vtl 1 i iaîîultoi îtitt
t>'.idst'iM le s.t of the li lîtot.riii'.i .tîîi I;etis iti,' rail-

'. w, . ih L t atitai cf S2.0oo0, ini extili tilt' 'elcrit aîa

Breithtaniî'v'illc I0 St. L'aîiariuîes, a tiis:tuît't tif t- titilt's. 'lieL
iuit' wili fotlowv iotit Ilte Qieni t 1otît rontd, auidtic Ctolis.

ment'i, if tii tiuig pt-ct cuit s in site' sriuîg. Mut-lt a,'l îtity i'usalsti

bcig sltoît'uî aiiosîg site îîrtîuîi.rs of lie vI'tlrit ruati lîeîw.etî
Il.iilîoii atîil Gutelph. NMaior lletvt-r, tif Gueîîcitt, i'% ict urt-cS-

p )J>eii ci t' is si-t ;I u t i ittu i'. a ,iii i liaml i'.«jjJý ru;, h Nviij
lîa'ue bt'ct tîtutt uttontlis .tgo, bt for the oppoîuilict of tite fartncu s
çif ltt:i'tcwîais( Ntiitsl)tlrg.



CANADIU4 BEECTRIG!Ua NEWS oetbr,89

Ait et uaitie delltueîai',îî the îîiulier of titi% joîual hias deciulfdi ta des-oic à certain ai'turai or lutce eacli monda et) sais mua)' Le teelseijA 15I-ciel
Dt)euîi iens %he , ril koitiý îieiianicai anda ciesnteita foiultu Aîîd inatleuttical îurobletiuî s-uit [le dtcîisel, iltiîsîraied, andu as fau- as M çoutete i-ose and eruuuuiîlC ¶i-M~ %t tb
mtJui-sior ulle ilgil. i liai-e seill P.li-Asre gîslîa.î o coutrîbut t il tti clilîmuit rKI-uulsIY itutti saludsul andila rLefî iliicumsing atcittuiathelaii-uiatical pru bli,~ %,da Wia luîîdis e tIi tbjçia t,,soe.

1h li uiiiý aîyouelo lsý deluaimîîent i.. cltily Io iuîCutfis %lcii-a of an auhîcaily s'alîi-bte sperci, sale placiiug iui the liards of ci-ciy ci-gincet whi lias an) iwt~of the raidluieiiaîy puinciltes of nuaiiiinîusý, ourtî miasser a% s-u1t tutuible tlm t>Y A tailutu y tll>lu ells e tiuioti r icale îuuchlAnical Andi clecicicai ornu-. s, Op
il i-a iitblt eîîginecrinig s-.k ii Iibid talîoîis fon liiu ta lisait contai- foruuulta â uais î niy ases buti sagîtacy utiîlei-ot, n'id s-ci-Y ofîc,î cîiiircty îuiundeiiutsaieieii an ottiectiie saluiale smor, iii-auscaly) sàlteetsi 9-tIlle materi.

Joui aI ls a sai tatai-Sm ussi t kulaimois %saiutaio nuce heicaine a îoaiier of s-ciouis ilioîuçlt, andJ îs-um csîerieîce haig leti ca-cfuty consitere 1',Arg aslindt the Wgati il <lc ue %ttaîîy ,-ialiy ausitq engintcîs wetos tracty ctucatteît hias, ttittntît (Umes~ C( diloutsiuies Li tf utiuti maiy Dihti- %ho, 5Illt.fh lai-tuibtititul. liai-t 5l mtiti bc al t t. ici-tes itii eaîty mtitia fri )-i-M-s Kuiowinit by oliwesaioliA Caîu tiieuce thii g.'eâi licessuay of lîuusiig a thorougli ,e'.taaal:aio r,cfi iep gs tliget anîdca-uitte ;oltcuis, And aile aimaist ltier inîio'sribtiîy of ste %tudriuî ari-nsing ai a -uatsfacîury coîctàson ni lis uîîîtui- .,sit sestursmb no.el Ctitiiticeo tntii i -sic totscl liavc uýica C lltciea abosAicrs mt'e nbzqii ulte nilsjoui-îaliifl-igalefjuundatiouî huiauîgty easy sunes santal tht liusiciiiles ouiIilinr lu it 10 oluos an lîtl'icui forintil u bc Le Auui1y cuptoinesl andu c.etilyliiuilras ' di
sages lu la-, ierus% ed faiii an t.Igàcâiîn. tuf lits% kjuui, cosuUI)tu illa lwslcacl ini-cliautical al:tis lts weit tîfditouti a i-aquise contîinentî. 1b

'lle Iïtmuite wliiîct hib lia t>ut lincut (Dy Ille sorcccutîng s'ine îsnilis sI ciîlblct
t iuscisujA Fh risais -- liii'iunas andu eslihnaioii ofh Iinucfle. tf, anîd îuscîli(o or tcdtucîon i l re'niaisu fric tuouu, âîit suce s ct'..

SQUARKu AN.) Cl'uct-.Auit Ntuus..-iuut I)l'aiiîi ande1uauaui andi ju-acti-at qituonîsuiatjotus of
t'a 1.i( ul ANDu ('vu iNDILtAL e Atatusr-leuiîu'i îu ,îlaîionu of, asu ii iacticet luints.

SQt-Au ^Ni, Ce-uit lui-il - ieflnuiiotls nuiatalauau. of.
SAPiulV VAIVIC CARIULATaîuut -(Suuîuiug anail l ever 'yue>lincelctc.% of, sitil litacticlilteiuti-iuî.

1tiuuiuui (t' ui, a rliu -. îay., ru-u.Joinut% And eAIs, euuuu andu si-el litait strcnrili of. *titi fuqeyitila autt lii-actic.-st dnuîsuauî
ta i% abat te uintention ta fi these coiuinis1 n uth a litss% tfif guuic-s lluasîuly loun1 ik ichîhsil ti-t erice t0 auiy suriti-laar abject ;on ule conhay. ect>' îuiotuern %Ill bcaitcfusty tiougcllt Qui, aiu nt iuns li iofhsnorisauu, gteui As s it bc of ç 0tu 1)mu. andi ai, effort wgtl bt saude, tutseut i talrieîce anJ a i.uowlc ofilue .inen-., ta mailelui% xitijA of lms comuilcue jls cer lý,tu..ouui-. w'ui :Uxo î',u.

STRENGTH 0F BOILERS.
A TAnIîhoiler, con,'triscied iii ceor<laiie %vlla the ('alladai

steainboat ,Aet, j, asstiîed Io bave a1 liîasiîtni workinig rsur
af tse iiiiidrcd poititîîs t o tlie sîlîa re îîici and lie farîs'.t wvo inies

ici diaiiuveer, :îîid, if salade of best refin'cd irosi pîlates shaih be ai
leasi aîie.iîiarier iii t bîek, mnade mi thle beýst gilitiliei.

If bolier 1% 8iîîde tif steel, a in:îxisiqiin, workîng pis essiire ti' ac'i
liuîîd red auJi wesity.livi. lpoîiîuts toatlie squjare itiel, us allowa biec
diaiticter and îiiiekies of jll u bse

'l'ieicteîsiie '.treiitlî i othe uîîaierial for irali isels bc takt-i as
48,000 P00i1i1s lier sqi.i s Ofuh ai etiomi .. sith ie grîl id 42,000
l>titlt-(lier sqia re incli ;rosthe grin.uî and lfor si ed (>0,000
Ilowiîds lier %tjlat:re lut-h. Agit! ve.lieiî boller :înd ail joint1 i.re eaul.

%t rîilcd iii litest ill;î iller, faur îîîav lie 1t ikei a% a 'acer (if :aftl*et.

l"roin tIlie forvgoiuîg slticlîard ih at once IClleî.%î, rlthlut
tflic requtiret! ilsîek îîe% aif plate svaries directy v ill bftlic diaiietv oi f
the boiler, aînd the aire %vorkiog piressutre %;trie.% itiverel.s s5iili tige
dia uîîîtcr.

Froiîi thlus we iiiigliîii t rîitt thle flllwisig fot-rimula to oabtalît
aie safe waorkisîg 1pressuire aif ails- luailer

1) Fs
WVlire TS ieîisile streeigili of îîîaierial,

-T lsivic.e ttlitkiiess i plaie iii ineItes,
1) =dia muter (if bolier iii luichesý,

F.1- facs-tor af s:ufety,
1' - sti ss-arkiîîg p)ressure.

ilIet ieis es utlui, llîawcser, tabat silice platc. mlust lîe soliiC-
s.. lat ssea.ketied Ib>' lias itig hales drilled or pîîîîelîed ils il ta reecive

site rivets Ib% %slil tflic plaie, are C.asîeîîed togelie r, anîd Iliat tile

rivet, tlieicl esv liitlsI liase a dlirect efrect' oin Ilie streîîgzllî of' the
%rails, il is iîet-'essry firi la deîesruîîiîîe flic strengtig af thîe
plli îelîcdi platste ai i le joint as Collpared 55-vtllalige sOlid plate, afîd
alsa tlic -,trvgsgili i sh, ri% et%, ;as eaiîpared %% iii fie solid plate.

T'lî ss ell.kîîosvii axin ial las tIlie st relighi of a Chiainî is ils wCak-
est lîîîk a, bornîe out livre iii a reiarkcable deg-rce, aîîd Ilie sseatkest
part of a boîter i% c.ertauîîlsite %trctlis Ç isftal boier.

Cssisqîîîil>' lefore wve ea cletterîiiiiie flic %afe- %wrkiiîg pres-
sure af a hoiler. il's reqîîireci dianiieer or reilitiret îlîicksîess af
p'late, %%ac tiîîîi fit-st ilersuine strt-igtli of ai rivsted senaiîs.

Il is, Clf-eitieîil tilas hIe sîru'îigtli of a18y sctioni of pîlate Illust
bie ils wîuit h ilitlt upliesi ).% ils tllicieîe, iîli ilied b>- the wveiglit
remlred-( ta, luraa it.

Foar exacifphe, let tas ass..îuie sce hase picec tif boller plaie onie
inc ic î %5-il h a sic oîîe.qusa rI er iîich 'liseîk . aîid tliant hl broke %vliesi a
%vriglît t~al-l ta 4,00 oassauid, lier %tiii.,r-ce imii of stct ion li;îd lueîi
applied tac it. Ve 41liauld r'eqtîiCe ta e\ei t a foet esal ta' S''

X 400 100, sslîrnel i. tlle greatest ;Ilsi isrczîgîhi we iay
cxipect ta gel paru seu.l ial micil of titi% plate.

Sp ose oia., vec drillat hale tîi tîe cetître of Ivpatse clearly
redîec ls ectaull aea uJ eîîsîpiîul usstrîighi.Obs îoisly.,

tfiscal, bot haI lie pl cil ait lie r$% et% and t lies r dia sleter iisî% bc takesî
1h0 îs dratiî iîî ctiiîîipîitlg tu~~religtl h a plateaI sealis as cai.

partd %Villa Ie solid plate, aniti sse îiliglit %aa, tuai widtil of plaie
Its iuielles liitiîus diallîeîer or ns et s, sîiiiili iltid by tîiîîîiber, aild dît.

fereiicc ntiilirc 1lîedb tlîîi 1< îess of pîlai e ii sinslacs, imîîltiplied b>'

temîsile stretigtli of~ plate lier square iîîilî af sectioni, will equ:tl
stretigtli af plate ai jaisit, or

1) (dlx m) x T x TS = s
andc s'agace sse ssaiit ta kiîow svlat perceuitage of stretigili liisiclîed
plate beau-s ta solid plate, we Inia> iodihf' t lus formuiîla anîd get fle.
formuitla reilîit-eJ hîy Hasard or irade Ruîle

(p( 1 ) x a oo
= îet-entage af %trt-eigti orf plate at jailli as coiîîpa-ed

wit h thle solici llatc.

We îiosv biave fii (lie streligîl of' plate veleîî prepi:reti for fle
ris ets, aluJ massa slow Coîîsider the bireuigtl i ofIle risets ClaIijia>eui
ta 611l up t liese haoles, %0a ibat tIlle aperat iaîîtaf îilakiîig tlie seans
Iil: bc Coîiipleted.

AS tlreatcy seui, dlie plate liau laetsî seakened by luivugl 1usd
hales miad.e ili it. %%»e lias.. îwoced ta fill ail t liese Isale, ssitla

risets, andî h liee<l lîat-Jly point otît ilual if tile strelîgtlî of' Ille plate
a-, gre:itcr lisait flic siretigtli af thîe rivets, auud hIe boiler loatded ta

the sîretigtî of Ille plate, Ille crivets Wil11 gise atat b>' slîeariîîg
alei oss. %Ve êeîîdeaîs'r tao get as si aîing a jou it as lîosi ble,.aic fer
i lus Iliitpose put iti as wiaîiy rivets as pracîic:tble iii a seain. StiS.-
IxIsc, ltawcver, Ive put flic wliale aof Ilte rivets iii anic rass, a5e hase
redied tlic pîlate trea, liatd tlîe stronger aur rivet sectionî hîecu'tîes
flic vveaker bcaîîes tuec seetiaiîal at-ca af the lhate at tue jaili.

Tliq:refcire il is etlsiciniary to divide tule risets iuito two, tdarce or
morte raiw%, as b>' doitîg tliis thie saulie stretigili of ris et% is t-e-
iaisued aisJ site rivets are îhitelîed a rcasoiiable distanice apari, %!l-
ablitng a fair p)erentatge ai' stucngtlt ta ble obsaiiied iîî site plate.

Thenî, if sse ktess'aise slueatrung strengils, af rivets lier Nqtiare
iicli ai' eclioti, we itiay sa>' tuiai d2 x .785i4 S,=lerigseiui
of rivet svltesî oui>' anci ras.. af rivets is used. Tlîeîî d'ix -7854 x
S% x N =slieatriîig streigili of rivet s..licii two or malre raws a.,re elll.
played.

Wlierc J? =Jiailicter sqoat-ed,

.7854 COuistalit,
Ss lîearisig s.trt!ugtit af ri% ets,

t ~iigîîîber aI' roue's of rivets.
1 *lieni,

di x -78 S4 x Ss -XN Xio0eo

1) x*17 TSpared witla solid plaie.
Siîîee bath slîearinig anid tesîsile strenigtli (if plate iîla>' bc tonu-

sidered as eitîlual, ssc îîay eaîîcci tîtese :uîd pracedc ta gel sragl
ai rivets b>' iortîibila adoîîted by B3oard of lI'rade

Wliere
a x N \ iao ecttg fsrtgl frvt senpr %il

la x Tsoid plate.
Whîere :a ýareca of rivets,

N =îiuîîiber of rawvs,

T -liickiss of pliîue iii inucies.
Frait ithes.. tsso forsiîîulae. tilets, na>' bc asces tainied boîli the

siresigili ai' plate anîd riets as cauilîîared wutli soid plate, aîida il
Itasvs lthaI the least i oftîese pesceultages is fli e s'igth ait hIl

jainli.

No 'Huc rivets are vxposcda ta doubhle slicar, jîeretîi:iu,' of
%treuighi obtaied front foregoîng forllltil-. ussay be îîssîhtilph..'d by
J.-, .

Exaisiiîle (il Final tlic sîretigth aof pîlat cal tule joisit as cosiipard

Novel Ilber, 1897
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ýwJi oid plate if tlle rivets are ,ý inclh ini diaiter amu piiîclîda

-l- 2.5-

.trnigli tif plate at joint as coniarod witlî solid plate.

Exaillile' (2): SUuîîOSe tilat pîteh nlt thiaietor (if rise'ts- ilila
d..îuble.ra% tttt joint are saisieelas in exaîmplo No. il anidtliko.
of plate eti.ils maif aul icli, wlîaî wvill ho the strotigii oif rivets as
Conilirrî witlî solid plate ?

X eoo X 100 = 393i4Xt0 t.?,
171-7 2.5 x.5 -.25j=-84 0

btrenili cf rivets as comipared witlî solid pîlate.
As a1 ride it is uîîderstotl tduat tîagieter of rivets miay ho
%mec tlîiekîiess as pîlato, but wit h thliîî plateos tIisi rid will îlot

hold gooml, as üi.,e plresent case it is evidett gliat st rongt h cf
nels at joint is far toc woalc, anîd it would sinjîly lie abstîrd to
coftflict a joint oet tteNc lproportiotns. To ilicre.tme stroîîgiti cf
rivts -ts nîust eitîter decrease 1îitei oir iuicrease diaîîîeter of

:jC.l is coîisiclcrci gcot practice to [lave the percoîltage of
treigili at die joiît or sonne1 70% cf te streîigtl of the soliri plate.
WVc can ttiereotre decreaso the pcerceîitage of strciîgtli cf the plate
bi' incre.,-asig thte dianîctor cf the rive to M of aie inich, and at the
,âme lingîe inleroase Ille streîigth cf thme sivets.

P -d 2.,5- -7
1, x 100- 2.5ý

prrcent:îgt of strenigth ni plate lit seant as cenpared ivill solid
p l i e , a i l da i 8 30 %

%treligtii cf rivet as conared with) sclid plage.
Il will ho readily seen tit tlle îlcst ccoîioîîîieal joint i% onle ini

whielà thme plate and rivet sectins are equal in strengtli. As al-
ready poiîîted out, if co secticn is stroîlger thiam the other it
crOates a decided disadvantage, as (le weakest part cf a joint
mut ho its strengtî, and ini a case like thec foregoinig we niiighit
witlî :dvatîtage put liaîf Ille différence lîetwecn tlle strengtle cf the
bectiole ci te te weakest section.

T:ie casiest way te arrive at titis, thern, is ttî eqeeae the foreîîula
for the rivet section te tlîat for the plate section

Pl-d d2 x. 7 85i4xlI

%%c can slow, by a siîîîpie transpîosition cf foritela, find a 1îitcli
ehat will give cillîal percontages :

ax Ne. ini cne pitele

Exatll[e: Wlîat pitch will the rivets cf a double riveted scami
have te ho se as te secure an equal px-etat.ge cf streîîgtlî ini
rivets and plates it the joits, bîtoîl plage lîeing lî;lf iîelî aîîd
dianicter of rivcts U mncli ?
dl + 7S.i4 x X.8834

- 4 .75~ -'--= 1.761 .525=îc
.50 7

-7V.1'\7854X 2
2.5 jX .50; - 1 00--70%'.

I %l ;&gain repeat tlîose two iiiost iiliportale fcrîîîtlac, anîd
rtoiieot the, stuedetît te conemit thoîti to nienîcrv:

(hieil nîieîus dianîcter cf rivets) x 1oc
Ilitcli

equals% perceîteage cf strengtli efIplate nI joiît, aus tcnpared withi
50lhd plate, aîîd

(Arca cf rivets x No. ofrows) x co
Iliteli x tliickîîess cf plate

equa% perceneage of strengeli cf rivet-., as coînpared witli thîe
sotid pilage.

APPILICATION 0F 0lIENIS LAW.

Ait exaînileation of the precediîig article oct 0lini*-. law etal,-
ahrsiret, impo)rtant muiles, viz.:

i. Viec current varies directly witi thc electroîinotive force cr o
tcntial, and inverely witli the resistance.

2. Thec resistance varies dircctly with the clectromotive force, anîd
ineterely with thie current.

3. Thte electreniotive force varies directly hotui mitli thie cttrrCit
anîd resistatîco.

For hraceical cpcraeîîîg englnccrs, tîtese mules, bascd ce Ohm's
lawv, are the fuîîdaînental princîples; cnder-lyiiig nîost clectrical
Calculations. It is importanet tîtat the pritîciples hac thoroughly
tneîîdcsed, antI 1 regret deat, in a work cf tlîis kind, fuill details

canilînt ho gi% oui, for want or space. flofore prcoeding gto a sexposition or tliese priniciples by nîltelialical pirollns, I wisl
ua rticularly ttî point omit to fily readers flic etsirabifit), of thovir
acqmirisig liternitire docaling witlî feîllest details of Ohnis Iaw.

Henring in iiiimd the fact ilat iiese articles are written esi)eci.
ally for engilîctrs opieratimîg ectu ic plants, 1 shall content ilnyself

let givinig pyriemiples anîd foriiuila epi a da nhptes] to tioir
reqnkirelnieîtst.

It nîiay ho well to nîclîtiomi timat wlîatcver is invhied iii a circuit
fortns a portion of it. Ile it the geîlerator itself, conivertors,
letîeors, tir a emy apparat us ien connectioe, with flic g encra tion e)r
tralîsiluission Ofran electrie clîrremît, andI thte resi4stnce of hotu
flne antd apparatuq, niust necoessarily tic inicludot ini resistalire of
circuit.

The, re-,ist.itice cf a gcemrator is uîearly :elwJîys referreei tt>l :14
inîternîai resistamîice, anti that of the outer circuit or flle as external
resîstalice, to tlistingmishi htwoeei tlîem, andIlthe two rosistameceN
adcd togeelmer front the total resistanceo f the tircmmit, tir thte R of
tfie. foriîeela.

Exan 1île ( ) Ait electric geiîcrator liaving ant internai resiNt.
c1e of j tis and ani F.M F. of so volts, sentis a ceer-rent

titrocegl a ligie of coplior wire wleo." resistanice is 25 olmnîs.; wlmat
is ueerrent ?

C= thun 5+25=3001lim1is total R, atnd
50 = .66 amîlptres. (Risle il)
30

Examplo (2):z A différence of potomîtial oEMF. f i go volts is
nlaintaineti in ani oetrie circuit, anîd a current of 25o amllîcres is
thme result. Wl'hat mlust lit the resistance of the lisse?

Exanlule (3): A generater haviing ant internat resistance of i
osabin sonds a current of 50 airnperes through a circuit liaving ani
exîersial rtesistance cf 2.5 ohmis ? What iîe the electroincotivo force
tif theo generator ?

1E= R C, thlen SI.- 2.5= 35 Obtus total R",
3.5 x 50 = 175 vOlts.

MOONUIGHT SCHEDTJLE FOR DECEMBMR

Day er

3 ....
2...

3....

16....

17....

27....
m ....

,30....

31-.

i'.M. 1. 10

1.30
3.00
4.00

o 4.20
No I.ighmt.
No Liglit.
No I.iglîî.

i'.. 5.00
5.00

5.00

500
5.00

i.00
5.00

5.00

5.00
5.00
(,.0

* 6.e

., 6.so
,,6.î0

,.6. go

No I.igit.

No L.ig.

'..8.40

,'9.40

10

6.10

.. 6.1o
6 20
6:20

6.2e

6.20

Nu. of
11o1ri.

It.M.
7.00

6.10

4.40
J. Io
2.10
1.5

3.40
3.40
4.40
i55
7.00
8.00
9.0c)

10.10o
h. 130
i 2.50

-3. go

13.10

13. î0
12. 10
12.80
12.10
92.20

12.20
12.20
12.20

Total... 2. . ic
Grand total ... 2187-25

Sp)ecifications bave boet prepared h)y 'Mr. George Wleitv.
Fraer, cf Tcronto, for the ebectric lighe pîlant to bc iîestalhed ai
Fort WVillianî, Omit.

1. J. Gould, cf Uxhridgc. Ontario, i.. ecquippisng lus planît for the
supîîiy cf incande!ccetet ligliting, and fias eîeade a contra et wuel, 11w

Canadian Gemioral Ehectrie Ccmnpany for a 3o kilowatt sinîgle
phase altcrriatitîg plant.

Socetillm'r, 1897
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TRADE NOTES.
11cltIug. lOfu & m. !~ou:II. lu:' crctc- au -. k.wv. gel%.

craitir fruifl ise Cauî,iu:u,îi ;,-urrai l-Ii-st ne Cm.

Capt. Mauumi. tif i lac 11 iullt Conse,tor. lias iuriasel
tîmuru s lutio power lboilkc fronîit site GoId se & .1iltCullot lu Cctuuî 1aul',ti at

Tlu Cauinisi Giseural 1hl(t1 ru~lc uîîuu arc uuitllluig tg%

,sol:,tcl mlrecl cuircut iii ut for Ilue Rayilonîud Nlfgr>. (.otistiti.

llC .auu:uduaî (eeuîr:, 1*lcis colliiîaluv tri- uus:llitig a w>
k ilOwaIt iougle plantlcaatug,,'-ndsei îi:~n Ill l owil

Nlfâ:gog. l'.Q.
'l'lie Ciavi mii Air Ciluiiîrtesnr N\mîrlc*. tf New Vork. liave ussuieti

:u srv Vomjlt :tuomm of tiucir;aur emluics.ls outainiuug

tiiirois ila r:ius able. aisci tsîumîîus

Tihe Ci. mii.-il (.e.il iElmtrIit <.X'înpiiy :ure iislt:uligIu :L .. ugle
iblt.ue a91ilit uug 1îMIaut f(or uiuilecutligiuiuug. for Jacoli

Morlcç. of New i lauîîiîuurg. Ouit.

1*11t IltCuiti0là Of lfiner'uders i% enlied to te;uîoiiuin i

ouir auder1iseiiîeul pa;ges>'!i Ill ii'îcîus i:% *Ilxplite C.. of Nori
S~duev. . I. ïIîs olîîîîaîîs ui:11tifitelutre vuiiria :osii ,îum'Iai

etveriuig for boiiers, pipe.% anid ail lieated %urtfîces. Tlueir cli>,
for lise advista:ges to be deriv'ed fronti b itg tIii ' Mlirriahu,, sUPi
ponri cd by testi,îîottitls or a iiuiibc)r or wdel.k uuowti iii.Ittcutîîng,

'l'ie Cauu:udi:îui Gcuucru Elevîric Co. li;uve sold a 17 I1 k.w. %ted
fraiîi iniit li-Iolitr dyuuauuîîît Io I lle Ou I:uw CoId & Siur Njiin
co.. of Keewatin. Olit.

Mt% r'.ihclus & i':uyai. Si. i11clisitlie, Que., Ilua>c tirdrtJ
.ioo liguEt direct currcunt iticatîiscent ii.unt frou the, cad1,.
(cuîcrul Elcunc Comipaniy.

*fluc laurge lirodie siiills at ilc%imer. Oi., are 10 lic liglted b>
t'icetric4 tv. a1 coulract for a1 340 arc liglt plant hai>ug beeti «ic

tb Ille sievenu; Irg. Couiii 1îauiy, of L.ondoni. Otnt.

'l'le Robb 1- *igihicetitig Conipauuy. of uuirt reccittcd a cabl
rois% Eugland a ronuuiiglît ag<î ordoritig turzc iore Rob%.
.Arui%:rosig cuigismes. *fuvy aure. it is lsoiugist. for a uîl*w cetri<
raîilw.y i Stuiieti.

I.a Cie Ek..acrictîîe de ROherzval, Chuicouîtimi couilt>. Quebcc.
ilias, pîaceci ani order s>ii lise Catiadiaui Getieral Eilciric Cmrr.
lially for a bu kilowatt %icîgle îîa alternatiuîg imaclhine o lit
coipassy'N %t.iîci.trd irosi.dlad a iiature, co:ispouuud type-.

SÂDLER & HAWORTH

ROBIN, SADLER & HAWORTH

Manufacturers of

OAKmTANNEID LEATHER ]BEILTING
MONTREML. fMND TORONTO

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

-MiGaÎ EBouIer Goveriiigs-
Ml.Stcasil I. m% should -;ce Ille NEW MIC.A BOILER 1 IE

COvE-*RiNt;. Il k JEIILIJRBE A i AN II
CENT NON CONI)UCTOR 0F liIE'AT.

«Týucd by Ni<d.aom d.~c. 0fe îkÇa"dian l'aifk. Ry. Cb..

tkula le ira aUmad r c Co.. *.v. -d I0 o lxk b
333T O AU.li eO-OIUm *.

poil Pa:Itctai. Stepuis ot Trul. Pzloeh. Tetimonal&. &c.. Irom

THE MICA SOULR CGVERINC CG.9 LIMITE§
MONTREAL - WINNIPEG -9Jordau St., TORONTO, ONTARIO

Plea»s mention the. CANADIAN ELECTRICAL NEWS when oorrmpondlng wlth Aclv*rtJs.

CANADIAN ELECTIRICAL NIEWS Noveni4r, 1%
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QANADIAN GENERAL ELECTRIO CO@
(LIMITED)

HEAD OFFICE:' 65 FRONT STREET WEST, TORONTO, ONT.
Factories: PETERBOROUGH, ONT.

15RANCH OFFICES AND WARE-ROOMS:

1802 Haire Dame St.
138 HotUis Street

- MONTREAL. main Street
- HALIFAX. Granville Street

NELS01, 8. C.

- WINNIPEG.
- - VANCOU VER.

J 4

NIACARA FAI.IS1 1.1611T & I'OWFI, CO.--
TWO '--0 K.W. SI NGL.E 1'! IASE TNIAIAI.E AOI.

OUR SINGLE PHASE

tors arc
Rcvol vingc Armnatu rc Comnpounded

the Recoo'nized Standard wvhere Infcandecscenlt

Service is rcquircd froin Alternating Currents.

Alterna-
or- Arc

1%«E MANVFACTUR7IU.

TrlmREm IPhFABE APIAU
TWO Ph»IABE LPPLAIRATMUS
IWMOCrc]LIc APIPAUIAUS
sIlcnGLE IPMASIE APRT
DIRftECTK CURRENTi4 AePARATUS

Plea,. mention the CANADIAN ARCHITECT AND B3UILDER when corwpondJngr wlth Advertl..re
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SPARKS.
Inmsruction in electrieity is tiow giwen 1%.e ilie '.C. Ilamiil.

ltin, il r. I lailtutn belîug 1isi ruticor.
'llie vn,,îract for ligilitg flic illagc e eee 08nt.. b>'

t'lectrmcity 11.1% betcis twirt'cl Io \V. (,rn
The Vaîlley'fieldI E1ctîric Comny hate ortieret t wo joo ligtt

dirct currtent gesierators troîîî tu' aia'*eerlElttr
Compijaniy.

'l'lie cmlt' coiil ofi .Mont ret' t,. takmsîg actioni ,twti%t flici Monu.
trezl Street Railwav Coinpan>. for mit' li.isig busit tlicir line lip
the Cote decs Neige's 1h11i.

Mr. George ~¶'îî.r'eof To'ronto, lia~s subittted -a poo
t nl t flic towil coule il t Orulîma,. Onit., 1SIo qph t ilue ton, wjt ll
t'lectrie liglit lat gst'er fin fitut' mu, Wtt an

l'le Whtnîey :elcttrical Insurunient Colanp.uny, or I'e-iiat',ok, N.
IL., ati Shecrbroioke, Que., liase tr.tsÇ%erreti ihie manufacture of

thecir tilli.tr2tttt for Cantada ta Mr. C. E. Stîedaitk, of Shetrbrooke,
Que., who wjhll have full contrat tir file ilîanufarîssrt' andi baie or (lie

vr-lknown Whittle)- clectrical iss,trissietit.

T'he %.e sacs of Tlsoni:î. %is rie.ssprsssteuitienit of D)oinion
govertnnent telegraphil linc i mn the Norîliwt'st atid Ilriti.%Ia Collant

tain, aes dlîsesîstsh 'L'i tile gronuis o,% eflicsency andi
ccnny.

The Shserbrooke Ga%. & Water Co.. tif Shetrbrooke. Que., are
nianking exteniîc additions. 10 tlaeir ii.nesntligiiiiing %y.-.ell,
anti liame addtrti asilther iSo k.%v. S.K.C. wainzne ivi tiier plant.
Thscv limte nonw tw.. i8o k.w. and twvo 6o k.wv. S. K.C. mîachiines,
froni wvlissd tliey are rissnislsig botta liglt anti1 poster.

Mr. F. S. Blarnrd, tnangisag dirtetor offic th'Iritili Ctîlunbia
1Eleectrie Raîlway Cci.. L.iiited. ha., closed a comtIot flîriis

pitcr to flic Esquisiaul W.titcrwt'rks Coi. A powcer house, %villa
Ilelton water wtieels% and generaittrs, wviII bc crecetudtia Golti
,.tream. .11 wlsicl poisat Ille wtecrwurkN Compîjany miil furnibh file
llctrie railway cnrapany %villa a :ufticient tpsnntivtof water tander
ait effecincî workîng lihc a d eci Ioctn. polwer. Thea power

watt lacb traiiinitted a distanîce of twe'tij mnid te Ille sub-iîation of

f lic c aîip..nv in Vicloria, anti tiere tstepplet dts-n anti .,ppîiedjt
fic varions piarpaos for %vlicli il iis requireti.

Tite llurye.î à%ottlr Comansy, lso- knowni -a1 ilhe Cana4îa
Maliiiifaituriiig Comnpaniy. of Citiaraeî, N. J., aîre sdaog

ta niatfaeture tile Duryea silttor ili Canada. A1 t-onlimr
hIa% becsa formted. %villa a capital or S2io.ooo. 'I*le Pr"
moters airc S. F. M.cKinnon, Gei. \V. Varker, Saiti..' ltoge,
lssauotly Eaton, and Hl. E. Fieken, ait but fics ltill, aine.
'Toronto alleu.

Joint Piiitul>, or Grand V'alley, Wvho hias heretoiore bet'e operal.
ing ,an a rc andi inicandescent ligl:mng pln l ni hst toitîs, hia de-
cideti ta gt 3auto eluctrie ligataig mocre extellively, nd ici this
îsirvuse hans pîsrclsased front tic Royal Electrit' Comny one tf
tiseir S. l'.C. two.p)liase :alternatimig eturrent getierators 1% itl jeo.
ligiit e.aiaacity tof transf'nriviers antd supîplies. TIhe worc of con.
%tructioni is being procccdetl %villa.

'l'le annital ortni,î fics Moaîîreal Street Railivay Comapany
!,sowo ic total tact earangs (or tisc twelve miondlas endiîîg Scp.

tessiber 30115 lasi ta be 5788.0 Outio a i a four lier cent.
dividct3d was paiti iri May' laýit anlounilig ta Sibo,ooo, anidanother

irn Nos eîiber Oi 4 lier cent. almnounlting ta St66,666.67. Witt' the
latter wa%, a bou.t n of; 1,6.6 saking a grand total i s3%8.
333.33. Thiis le -1 surplus of Sî39,5i2.27, whicli, wlen added
to JaNt "e.tr's surplus, gives a total ni' $340,245.5t. Duriuag the
venart- li cotipany c.'i'ed no0 le tian 3z,000,000 lînssengers.

Vile 1)eschlaees Electrie Company, Lintiteti, have talcen Out ;t
J licencI t.- upply clectrie liglit anti pover il thie city oi Ottawa

andi cnunty of Carletonî. Thei above Company wast Orgainized ini
July laatt, under a Doiniion charter granteti ini Jantuars'. s96.
The dirc:ors arc :Messrs. W. J. Conrciy, R%. Il. Cozirov. Alcx.
Fraser, Davidi Maclaren and Chsarles Magec. Zkr. W. J. Conrus'
is prcsiîdest anti Alexander Fraser s'ice-presidtent. Vfie cotnpany
obtaineti a Icase from tise Dominion gns'ernme:tit ta la.% cailles
from flic Ottawa river. at tlic foot of tisc locks on boita balai,, of
flic Ride-tu canal, ta flic ca-nal basin anti liant of tlic deep cut.
For fiais privilue ilicy seul light up thei canal Cree.

ALEX. BARRIE & CO.
MA)it PACTIU55i1

RUBIBR* INSULAIED 111ClR18 ViRs
and CABLES

TeL. 1074 * 5119 St. Paul Stiftt, MONTItEA

Porcetala
and

Wood
PUSUES.

Ann r,tat

IRE ciliIic BIIT ID NRIS CO'Y. woRiTo. OU1.
llacmention iseca îA t.rt L

L LIKE A MAGNET

Standard Tuvewriter's
New Models....

tisa'. oad (non-!, deltr and ,Ilrac.t nets'
ornes, b>' fic.' po-er tif Inhcrernt Nrsèt anti
Vnfialung r-s.

Ne,>t for t'5.3'l r1 -

Edison Mimeograph..& ~#

SPRGKMRNi & iMRGtiBfiLD
7.IONTRE1aA s. TCIRC'NTO

U~rXest 1Deasier'. in Canadx.

Ilclouidc A=cUmulator.l" Tdephonc No. 1930.

-g- , - -OOLLYER & BROOK - s- 4e
ELECTRICAL ENGINEERS AND CONTIRACTORS

Este.au: on >11 t-.ct1nt IntatiSi% furni>We on, qapi of.

ALgnt for "umbi-* Latrpse Ro=m 52 Strced RaiIçaY Chamnbers, MONTREAL

Naioa TUG Works 6OIpnnll,..
rcn 7.aAie Sizesan! Rinds or

Special I&Wxrciagut Mildl Steel a.nd

Gx>ods 171 tle Wlorldt.
C-innt uh ab'Iaufactum of

-Madie of a 1Ihigh Class of MilJ Steel [rom the Orc ta the ki'nî'.hed
l>roduc-anti Unqualtifiedly Reconimenti LATIONAL bTFEI P'IPE for 311
us=a as licitc thin any Iton Pipe malle.

MoKEES1PORT, F'fi.

a-J'4t L. 4 15NU -[N

G.C.ROBB CHIEFENrINEER
?.FRASER S£c.TRES. HEAD OFFICE TORONTO
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STEAM ENGINEERING
hgtS«fI'S. uaine btrvlstkd appug tetil

tce.L0 .: IBS.',o ud maSi.. . Ut*
r.," c w1nt. ( iwoQ..dtl.i tkbI n.. 1s, es.,

oAEN S PatentE ONn, nlad

SIIAFTING a a

We are nov makzing a
Specialty of Turned Steel
and Iron Shafting in anT

diameter and any length
Up to 28 feet. We have
the Iatest improved Lathes
and are in the best possible
position to turn out High
Grade Shafting in any
quantity at extremnely Iow
prices.

... WRITE FOR QUOTATOS ...

ODGE WOOD-SPLIT PULLEY
COMPANY

Offlee. 74 York St - TORONTO

No..tra 9 Chî'îsitseSt
MO'MTUE flE-WOUN

Corxaponenn oofa thle Royal<~a
SolIfi Co ElDnmo n otral cd .te

Use OuÈ-.....

=nd otir other

ELECTRICAL SUPPLIES
Mltrideriob

61 St. Sulpice St. Ot
&cGo0.

MONTREAL

The Packard Electrie Go. Limited
>îAIERS OF

Lamps udTransformers

SOLE AGENTS FOR. . ..

Ssheeffer Recording \Vatt Meters

eeeeellA ST. CATHARINES, ONT.

When corresponding wvith advertisers
please mientioni this journal.

TiE W1fbKSULbDfBD GO, Liitd

MECHANICAL, CIVIL AND ....

.... SANITARY ENGINEERS
Steam Power, Heating and Ventilating,
and Sewage Disposai Plants a Specialty

0Golloral 6oIftra6torâ

Sole Manufacturors for Canada of the

IMPROVED JOtIES' UNDER-FEED MEOHAHIGAL STOKER #N SROKE ASW
Write for Catalogue

Offices: 114-512 BOARD 0F TRADE BUILDING, - TORONTO, ONTARIO

FPioasg rontlon the CANADIAN ELECTRICAL NEVJs when correstDandlng with Advertisors
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TM4E CROCKER TLIRBINE-fl*
neCtiOn O! tVo 26' CROCEER
Tt-RUINEs tinder 5o fl. h

m îo ELECTRICAL GENER-
IW ATOR at pover station of.

North Shore Powver Co., ai
Si. Narcisse, Que.

Tvo sets wvcre furnibhcd
for lighting and powcer for

ciof Three Rivers, 17

THE JENOKES MACHINE 00. SIIERBROOKE, QUE.
Complote Water Power Plants BIeUt and Installed. Address for Catalogue and Pull Infgrmadea .... ANSDOWNE STREET

TonomTo
22 PRONTSR2 EfST THE J. 0. MOLAREN BELTIIlO 00. MONTREAL

THE OTTAWA POROBLAIN & OARBON 00.5 Liiitefte ONT.. .
NMANUFACTURIrRS OF

for Il kinds of Arc Lamps, including coredoCUarbonL P i t and solid carbon for incandescent circuits.

-LSO 'M otor Brusiies and Specialties in orcelain Insulators, Cleats, Door Knobs,
Carbon for Teligraph, Teleplhone * and al! kinds of Pressed Porcelain for
and Electric Lig'ht supplies . . .Electrical and Hardware Lines.

liL..008 UitiD OOV RT8RTO

YIJLOANIZED FIBRE C0O
SOLE MANUFACTURERS OP Il ADi

IESTABîIE3E]SMIMD 1L873.

D ULCANIZED FIBRE
In Siacets, Titbes,, Rods, Sckhs and 8pccial 87w.pes to order. Colors, R*1, Black and Grey.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MJATERMIL 0F THE WORLD.

FaG~ru:WILMNLiON, ii.OffiGE: 14, DEY 8T., NEw YORK.

Noveiziber,

Famru: WILMINGTON, DEL.


