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WAVE MOTOR.
MR. Edward J. Ryan, of Milltown, Charlotte county,

New Brunswick, hins sent the EL.ECTRicAL Nxws draw-
ings of a wave miotor of which he is the inventor, and
which lie believes embhodies many points of menit. l'he
principle of the nmotor wvill be tinderstood by reference to
the accompitnying illustrations, rcgarding which the in-
ventor writes as follows:

Fig. i i> a sectional view of the structure above wvater

lowcr floor ; 14, hanging rods to support centre of lower
floor ; 15, rail circling opening in lower floor ; 16, fog
vhiqtle ; 17, upper promenade ; 18, lowvcr promenade

24, endless sprocket chain.
Fig. 2 is a sectional view showving iotvcr sprockct

wheel. It will he scen that the truck tube, 2, wviIl play

%%*AVE MforoR-Filu. ..

down by the lowcr sprocket wheel. i is stationary
central tube ; 2, truck tube ; 3, section of float (-x,
water surface) ; 4, section of hoop ; i9, base section oi
truck tube; 23, screw attached to Jower sprocket wheel
shaft bearings, to lift and lowver the Saine; 24, endles
sprocket chair.

Fig. 3 is a top plan sectional view, showving the
method of reducing friction of truck tube as it plays up
and down on central stationary tube. i is central tube;
2, sheil of truck tube ; 21, rollers and rail ; 22, chain
gripping devices.

Fig. 4 is a chain grip device, to grip the chain on the
upward motion. These devices consist of a sprocket
and a rolIer, between wvhich the chain passes. The
sprocket tooth passes through the chain and enters a
re .cess in the rouler, so the chain cannot slip. The.

WA~J~MQTO-Fie. .

surface. z, èentral stationary tube ; 2, truck tube ; 3,
float; 4, boop; 5, upper sprockct wheel; 6, compressed
air pump (there is another pump directly on other side
Of air tank) ; 7, air tank ; 8, pressure govern device ;
9, light room floor ; xo, floor on which one or more dy-
namos may be placed ; i i, pump and engine room floor;
12, space on which dynamos can be placed, and to be
psed by the operators for their living apartmçnts ; 13

WAVF NMOTOR-Fic;. 3.

sp!ocket and roller shaîts are provided with a cog
wheel, which mesh together se that sprocket and roller
will always turn together ; on the samne shafts are placed
a ratchet wheel, the saine being provided with dogs.
WVhen these dogs are in position and the dev;ce is carried
up, the chain must go with it, and when it descends the
sprocket anid rollcr will rwi down on thç chain and~
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oflcr no resistance to it. Wlhen it is necessary to stop
the chnin, all that ks rcquired ks to lift and throw brick
the ratchct dogs, nnd the devie will oiTcr no rcsistance
to thc chaira cither on the up or down motion. 24 is
cndless chain ; 25, casc Plate ; 26, ratchet dogs ; 27,
cog whcels ; 28, sprocket whicct ; 29, ratchet WhCclS;
30, ralker; 31, weight on ratchet dogs.

Fig. j is view of down grip. 'Ibis .is just thc same
as the up grip, only thc ratchet wheels and their dogs
are placed in the opposite position. When the up grip
lins gripped and ks carrying up thc chnin on one side,
the chain is bcing drnwn down on the othcr, and the
down grip %vill offer no resistance ta the chain. When the
dawn grip hns grippcd and is carryinig down the chain,
the sanie ks bcing drawn up on thc other side, and the
up grip witl ofTer no resistance to the chain.

The machine is so différent in construction (rom any
yct produccd that a number of experts have stated that
they thouglit 1 had solved the problem of harnessing the
occan wavcs. 1 have produced the right sort of dloat,
which is just as important a part of stuch a machine as
the piston or steamn valve is of the steam engine. The
float being hung ta truck tube in the way it is, assures
a moderate up and down motion of the truck tube. If
the float wac fixcd ta truck tube stationary its motion
would be dîftrent-it would have rapid starts very
often. This ivas proven by an experiment. Another
great fault if it were flxed statianary and the float wvas flat
is that a wave wauld risc over its end and the same
would came and go so quickly that it would r'.ss over
the float bef ore the latter would rise; on the otner hand,
if the float wvas of any depth it would flot risc so quickly,
and it wvould offer great resistance to the surface. Al
this 1 have mastered by hanging my float on a pivot ;
a~n elevation of water will pass through my structure
and stide underthelfloat and find ver>' lttle resistance. It
wvill do thisno, matter fram what direction the wvaves may
came. 1 have provided my air tank witl, an autamatic
pressure governor, which insures a unifonin pressure in

up e..,

tank in aIl sorts of wveather. The air tank is also pro-
vided with a safety valve.

1 sec in the EI.ECTRICAI. NEws that Mr. WVm. Cross
thinks that Thos. A. Edison, jr., got his idea ta harness
wave motion tram him. Now, 1 think that Edison's
machine is no nic,.e like NIr. Cross's invention than day
is like night. 1 would say that Edison's machine is
more like my own than any other, and permit me ta sa>'
througlh yaur coltimns that if Edison has copicd from
any pcrson's machine it has been fram mine, as you can
judge tram thefollawing:

On the i9 th day of October, 1897, 1 Wrate, andl sent
a sketch showing the outside of my structure, Io Mlr.
Thomas A. Edison, offering to send the detail drauings
and to give him a hif intercst in the patent if he would
furnish the capital ta secure the same. 1 gave limi no
information of my working gear, but informcd lî,îii of
the onc great tube running dawn through the centre of
the structure. He returned my sketch after a tirne, and
told me that he was so busy that he had noa appartunity
ta look inta the subject. Now, in the New Vork

P... G-.

o

0 o
0

WVa MOTOR-Fic.. 5.

journal of January 14, 1898, there appeared the draiv-
ings and description of a wave motor, aI which Mr.
Thos. A. Edison, jr., was sajd ta be the inventor, and
it wvill be remembered that it stated that the develop.
ment of the details of the plan was the work of a fewv
months in the yaung wizard's mid. His motar cansists
of anc great pump, the piston rod of whîch is conncctcd
direct ta a float. It looks, without a doubt, that the
Edisans thought that my central stationary tube was
anc great pump cylinder, and it also appears as thaugh
the yaung wvizard feund a little time ta look inta the
subject.

CORROSIVE AND SCALE-FORMG AGENTS IN
BOILER FEED WATERS.

liv Wu. TiioMss.
IARITIcIZ 7L.

ANo«rtUR commonly met compound of a similar type is one
containing large percentages of caustic alkcalies, usually crude
caustic soda. The reaction beîwcen suiphale of lime liel in solin.
tion and caustic %oda is similar ico reactions alrcady cîtcd.
Sutp5ieiof Urne Caustic Sed. Calcium litydeo-Oxide. obaecfSa.

(Lime)
Ca SO. + 2Na OH Ca (OH), + Na, SO.
A% similar reaction sets Up bel ween carbonate ai lime aîd rcauslsc

soda. W.iger withinitue boilersoon becomes strongly alkailiine
and attacks brabs and composite flhtings very vigorousty, alsc is
very prone ta foam; particularly is this the case if any saponifiable
oil flnds ils way to the boilers. Compounds containing quantities
of caustic soda in the absence of neulralizing agents can bc witlî
safety avoided.

Innunerable cornpounds have been introduced on thc market
containing organic arMds, and some of these have good prolpenie.%
to recommend thcm. Chicf9among these arc compounds con-
t.aining *tannin" or tannic acid. Roger.-; process fort lie prcven-
lion of formation of scale consisis ete>entially in the use oi sodiuim
tannage, %vhich is a very u.-etul reagent when properly made and
applied. A reaction Setsi in belween carbonate of lie and sodiumn
tannage whereby insoluble amorphous tannage af lime is prt-cip -

taled and sodium carbonate is formied, wlîiclî in time acte ttixon
anyh ulphale af lime present, reducing il ta a carbonate of lime.
thius lcaving il in a position te be acied upon by a fresh %upplv of
sodium tannage. Such reactions as these h.wve -otind cheigtl
reasoning te recammend them. Gare sheuld bc taken, however.
that'an excess ai acid is net prescrit in the solution, or damage te

Augu3t, 1898CArtAIDIAN EllECTRICAII IYEWS
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flic boliev Witt occur. Ir "odisan taionate iii nt aIl pire anti matie
la iraied citerntits tic reaction sîotild nlways I:ave stîficiemit
.kait 'prcscnt ivithin ise boier ta cotanteraci flic injuîrionis effeci of
rive tannic acid.

Il wvii bc seuls front Ili e orgig liant boier fécti watcrs arc
subjeci tu a wide range uf in ""!- amid ira %videly apart quanti-
tics. go matchi 0 thint (lie use oif un .nt hoitier c&iount cat bc
oelieut on Io attaimi %atiSfhctcry reuis. Enceli partictilair case flhtist
liavcitîdividuai attention. Wlierc itîctieda o ftliis it ave becs,
adotitd anti iracticai cxlpeance las beca, brttglît te bear oit lise

îiîr.îgli lilter intervenisig betivecmî tank liait boliter. Whle tisesc
taniks are al distintîc nid te flitc efficnt workiiig of liset fiiler, tlsey
sirc bj nu nmean4 nuI absolute siccssity. %Vnter comti lic passed
dircctly frutm lisatcr tu puiils, tiience 1 lîrougi filuer- b oiter.
%Villa care il§ etiolce ofa relagelît ai nliettîci of ilis kusîid ensiaes

FIG. i.

stsbject, wonderful iuccess lias beurn attainiet. Titis is evidenceti
by tise aimost remarkable buccess itat has been attaisiet by suets
mets as Geo. W. Lord, whose cenipouants to-day stand so bigla in
tue annais of strain engineering thaît genuine cenîpounids bearitifg
ttisî itme arc now aeceptcd without question.
Tacament by cienlcals aitras to precipitate scale forîtittg mtater-

il ab an insoluble, unhardenabie siutige witici cati bc eabily
bcl)îtrîted freins te water.

FIG. 2.

This method ba vcr serious drawbacks, inasmucit as predipi.
tation lakes place withini the boiter itseif, and a thick paty mass
is fiable to forni direcly over flie fia-e box in certain styles cf
boliers of such a nature as lo be quitte as dangerous as lte forma-
tion et the scale itseif. IVe cari thet areadiiy sue that a successful
method cf denting with scale formng waters dematids hotua
chemîicai anti mnchanicai treattrient-ciemical tracament te lire-

iae sclle forming agents, andi niecitanical treuaient te extract
Ihrîiprecipitate previeus to deiivcring water
Io the bolers.

Every plant that makes at>y attemptil rI'
economny is provided with sorte ineans cf Cti'r -
ateating feed water previous te delivcting t o~

boiter. The effect cf ihis heater is te bring - -

about a plîysicil anîd cliitical change on cer-
tain cf the inipua-lîes containeti by lte waier, ~~
andi the presenace of beat tends te aid pre-
cipitaîloti and hasien tuse action cf areagents;
consequently ail comipoundashould be fed into
water gradualiy in sufficient quanîity (pre-
%iousiy determined) preou-its 10 %valt-r enlering
heater, when action will ict in. Many cf th e
masanufacturera claim te extraci the witoic cf
te impuriies ai the hecater by the simple ad-
dition cf hisat, white they arc enableti, if a
sufficiently higla temperature caos ho arachted,
10 cause precipitation cf impuriticît. hI is flot
quite as cicar that this, preciplitate cati bc at
once separatcd. Ussualiy titis preciptate~!

Jassover with the water te the hoiter and
Ïs ofan ext-enseiy fine nature whelher chentical
or physicai means bave been chosen to bring
about precipitalion. To prevent ibis a fiiterittg arrangement, as
shown in Fig. i, is to bc rccmmended.

Titis am. angetnent is intended int use two tanks cf rcqmircd
capacity int which a definite quantiiy cf reagent bas been added
anud the wbolc is beated te about 21i? Fait, water being feti
frein oaci tank altcrnatel)y te boiieis, suflicient lime being atiowed
to lapse tes complete chemical reaction before waier iii pa&sscd

clean hoitera anti successfuli trumimnent of waters oitlrrwise tantit
for boiter feed pîîrrîo.es.

Since, however, in bad waters filter is liable to bc givesi a great
dent of worlc, it is absolutely nsecesary finat Mire tad qttlck
siltotis for ecaning of fillers arz. provideti, andi engiscer reqlîires
tu fially satisfy Itinîsef omi titis point before uindcrttîkisg iinstailiîtiosi
of a~ purifyîng pinti on this principle.

Il waters fiable to throw down he.tvy precipitatcs iii mteabsesîce
of a fliterisig mtediusm, or iiilisait plasis wiierc capital
investrnient beconies excusslve for fheigaprlt.
great care sitouiti bu exerciscd iii lise citoiee of boit-

- ers. Construction shouid bie sicl iit ail precipi-
taies, wiii deposit un iowet and coolest part of bitier
ai a point1 eaily accessible andt cabiiy biown ouI.
(Sc Fig. 2.)

This shows a type of boier consirucied shha view
cf securing precipitation of %ce-eforming impursitses
before water crnes loto actual contact with flue.%
anti plates of boiter expobedti 1 highi temperat ure%.
WVatcr containing flie hi-carbonates of lime or matg.
soa or other salis that sinîply reutire lien: go catiae
change cf %tate front soluble Io insoluble saibeig
fed ino li tuepper portion cf boiter or portion ubed
for sicami drunii. separation andi precipitamion wvouid
take place gravitating te iowest point or istimediatcly
beitinti baffle plate in front endi of boiter, wiîerc biow-
off is situated.

A type cf boier that has in tili wrlee experieflce
gavena excellent satisfaction in ibis respet.t iS, illu%-
trateti in Fig. No. 3.

It wiii be notcd fhant muti drum ib provided il
- lowest point in titis boiter, andi piaceti iii gucli a

position tuaI ne. atal contact svitiî bigla temperalutre
gases cati occua-; %vhen xvaierx have been ireaieul as
suggested, precipaitate witi foiiow cuarretît to iowest
point and then settie. Io tiiis case rtnd drumiactsa s a

recepiacie for titis precipaitate, andi bcing arrangcd in forni indicaicti
bycut; bludge or precipitate is concetitrated isi ready forms for biew-
itîgoutand it lias beurs tise writer*«4 priviiege te have examineti boil-
ers of ibis type usitîg waters tht had been lreuted wvîîh chemoslai
compounids and bioaw-off openeti for a short lime as occasion ru-
quircd to get rid of ssdge, tiaat were pracîicaily clean, altouigi
lise)- hati bcen in almo*t continiuous uise for neariy four mnidais.

Bot titese boilcrs show distinctive types of tchanicai ar-

Fwt. 3.

rangement designed tu assiit flie water cteinist ii lis work, and
in cloing Ihese article% 1 wi-sIi te add niy quota cf thanks te the
niecianical genus libant etiahies titis important question te be deait
with se suîcce.ssfuiiy.

Mr. J. WVatts, ciectrician, of Toronto, wiil bave charge cf the cicctuic
plant ait Goldstrcarn, B. C.
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Bote Eplsin itTup recent boiter explosion in at suw-
Bolle oreolo miii1 at Sycamore, Ont., by whici tise

lives of four nmen wes're sacrificed,
ilgain emphuîsizes the necessity of compuisory inspection
of boilers, and of hîîving reliable engineers in charge of
sanie. That public opinion is growing in this direction
is shown by the recommendation of the coroner's jury
that boler inspectors be appointed and that engineers
be cornpelled to hold certificates of competency. The
jury, in their report, statle that the explosion wsas caused
by the pressure on the bolier being too great, whichi
may be interpreted to mean that the accident might
have been avoided by the exercise of more precatihion
and skili. In view of the number of explosions sirnilar
to thuit referred te ahove, th ý legislation whicli the
Canadian Association of Stationary Enginieers is seck-
îng to obtain should, in the public interest, be heartily
supported.

TheFrigt raspr-REFrRRING to the tramway paper pre-
tation Poblens. setd by Msr. WV. T. DJonner before

the Canadian Electricai Association,
the Electrical Engineer, of New York, says : IlWe are

J'interested to note that at the recent meeting of file(Canadian Electrical Association, seriotns attention %vats
drawn to a plan for the standardization of farni wagons,
in such a w:ty that they couid be taken athoard bodtly
by trolley trucks and thus hauied toi and from market.
At first blush this looks like a rather wiid projcî, but
we confess we can see no good reason why some sîtch
plan should flot be carried out in every rural region flot%
tapped by a trolley service. The lessening of the cea.t
for haulage and of ioss from speilage wouid be enor-
mous; thc trolley would open up a new country and a ne.'.
source of income; the rates wsould be so lowvas toencotîr-
age the development cf new lines of cultivation, and the
ties betwcen town and country wouîd be more closely
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kimt than ever. Thlese things will corne and must corne
sion, wvith clcctricity as the prime factor iii their coming. "

ASNOUNCIMENT of the fact that an cc-
Becctro-netaiiutrgy. tric plant Of 20,000 h.p. capacity is to

bc immedaitely installed at Saisit Ste.
Mare, to operate the clcctric turnaces for tile mantific-
titre of nickel steel, for ise in the Krupp gun and armor
works nt Esscn, Gern.itny, is a striking indication af
the important part wvhich electricity is to play in metal-
lurgical operatians and in mining development in the
future. It is a fortunate circumstance that the prac-
ticability af the lor.g distance transmission of electrical
etiergy by %%ater power for the operation of niachinery
and the extraction of valuable ores, should have been
drnonstrated simultaneously wvith the discovery of
niany valuable minini; depo.Nits in North Ontario and
B3ritishi Columibia. lin the latter province a large
amouint of electric machinery has rccently gone into
use in mining operations, f'or rock crushing, hoists, tram-
ways, etc., and is largely assisting to miake possible the
rapid dcvclopment af the national resources.

IN thc discussion vhîich took place nt
WsrIng Rules. tlie recent convention of the Canadiani

Electrical Association, tbe fact 'vas es-
tablished that managers of electric companies are being
subjected to mucb unnecessary annoyance and expense
for Jack of a uniformn system of rides authorized by the
Underwriters Association wvhicb should governi mcthods
of clcctric wiring in aIl parts of Canada. It wvas like-
wise pointed out tliat ini cannection with sucb a uniform
systemt ilierc should exîst one central authority to wliom
ail questions in dispute bctwvecn the companies and the
inspectars might be referred, and whose interpretation
of the regulations and decisions on disputed points
should he acccpted als final. At prescrnt the regulatoans
differ as between one province and another, and even
ais between the inspection divisions of a single province,
white eachi inspector interprets for himself the meaning
of the particular set of rules under wvhich he works. A
%vircman tvho bas learned bis business in Ontario, on
renloving to Quebec, flnds bimsif confronted by
reguJations and meîhods differing so widely f rom those
to which be bas been accustonied that he is almost
obliged to learn the business over again in case be is
fortunate enough to Ée able to secure employmezat.
The electrical conipanies dlaim that owing ta unneces-
sary restrictions imposed by the u.-.dcrwritcrs the de-
vclopmcnt of the industry bas been retarded. To what
extent this is the case we arc not prepared to say. No
one having the welfare of the industry at hcart vould
wvisb to sec relaxed any regulation necessary ta the
performance of work in a scientific, safe and substantial
manner, but care should be taken to avoid impasts
wbich, whbite not essential ta this objcct, give risc ta
tinccrtainty, dispute, annoyance and expense. Wc bave
no doubt that as the result of tbe conferences which are
to be beld bctwecn the committee of the association ap-
pointed for thc purpose and the undcrwvritcrs, many at
lcast ot the causes of objection urged against the prescrit
wiring regulations wvill nt an early date bc removed.
The Canadian Electrical Association is demonstrating
its usciulncss by dealing with this and other questions
oi like importance af!'ectitig thc electrical interests,' and
is tbcreby commending itsclf ta, the sympatby and sup-
port of thc clectrical companies. Such questions miay

bc expected ta continually arise, and tlwy clinonaid bc
stlitctorily dealt wvith by ain organilation reltCprscntilng
the intcrests involved.

l'ntunderwritcrs lire still watclîing
Acetylene CASB. witl ic)O little concern Uie results lallow-

ing the uIse of acetylene gas aS trn
illuminant, and front their observations nd research
are adopting rides ta govern its use. Xlerever tlîe
subjcct lias been given attention, it lias beenl faunid
necessary ta place stringent restrictions upîil the ciii-
playment of tlîis gas. The National Bloard ai Fire Under-
wvriters of tie United States have approved ai a set aif
rules, based uponi a special investigation af acetyleile gas
made by Prof. Henry Mortan, ai tlîe Stevens Institute
ai Tecbnology. These rule.s provide that tlîe generat-
ing apparatus be situatcd in an outsidc fireproof build-
ing, that no artificial lîglît be uscd iii sucli building,
and that the storage ai liquîd acet)lene in auiý building,
or the use af liquid ncctylcne gas, bc absolutely pro.
hibitcd. Mr. F. M. Griswvold notes, in tlîe hinsrance
Press, sorne of the physkcal charactcrjstics of' calcium
carbide and %- tylene gas as developed from investiga-
tions conducted by a nuniber ai European and Amleni-
cani professars, and whvli are therefore ai much signifi.
cance. Conînenting upion these cbaracteristics, MNr.
Griswvold says :"The resuime clearly demonstrates that
grave fire cx:'tsive liaards arc inherent to both calcium
carbide and acetylene gasunider conditions hiable tasuiper-
verte ir every.day practice, as now permittted b>' sanie
ai the insurancc organizations tbraugliotut the country,
and it is bigh time that santie concert of action bueliad
by tbe insurance intcrests ta sectire the adoption ai
rules and regulatians wbicb, wbite granting the broadest
latitude cansistcnt witb safety, wvill not tindaly hamper
the vendor, nor prove too oncrous for profitable use ai
the appara tus by the purchasers. " To con vince sortie
parties ai the possibility of attaining bigb teniperatures
in the generatian ai acetylene gas fram calcium carbide,
Mr. William DeWitt, inspcctor for tlîe Philadclphia
Fire Underwriters' Association, made a test on June
i8th last. Fifty pounds ai carbide were bauglit in thie
open market, and anc-bal of same placed iii a lia. el
open at anc end. At 8 a.m. these îtventy-fivc paunds
werc soaked with water and the gas allowvcd ta escape ;
then tbe balance ai the carbide (twenty-five pauinds)
wvas placed an top ai tbe first and pressed daovn, thec
intention being ta praduce conditions vhîich would
pobably be met witb slîould carbide an starage or uinder
sbipment become wvet irom the bottom, but the whale
quantity not wvater saaked. Six hours later, ait 2 -.

smake from burning wood %vas Foutid ta bc issuing
tram betwecn the staves ai the barrel, and at 3 p.m.- the
barrel staves were in flames at the bottonm. Aiter
snîothcring the fire, it wvas discavcrcd thiat Uie boîttm
tif the barrel had been entirely cansuimed.

S.C Drurninnd, rcprcrsenting tht, Btitsh LlIe,!ric Tracto,n G,,., if
Lonîdon, Eng., his appl:ed ta the tnwn council of Nelson, hI. C , for a
cis-rter for an clectric strect railwijy. Ttic ictiuncil biat signifiei ils
wihhlingncss ta grant the application on suitahîle ternis.

î% q1putation of Toronto gentilemen approachci thc ttaîsn ciancil of
l'arts, Ont., recently on thc sîitject t>! the constructhion tif an ciccr,,.
ratiroiad lietwccn ttîat town andI A) r. It 1 i indlcrtood) that a charicr
bas been apjîliciî for. A companlv is iho secking a ciitr undter the,
nanic of the Grand Rýis'r Elctric Liglt and P'ower Co., ta consitruct a
gtont, îlam acroç,s the river at MNr. Cýavan*s faon, v.ith the ol.jcci ofi sup.
plying lîght andI power. %Ir. l'air, o! ltrantrorîl, i> tht, coniliany's cngi.
neer.

.%Iigtist, I&)s
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TOICONTO NO. t.

Toronto No. t have clectcd new ofTscers as follows:
Presideni. Charles Moseley ; vice-president, Il. E.
Terry (acclamation) ; recording secreuary, J. W. M:str
(re-clected) ; finatscial %ecretary, A. Stute ; trezasurer, S.
Thornp%on (re-elected> ; conductor, WV. Clarke ; door-
keeper, J. C. Long ; trustees, j. Fox, j. l-luggctt and
W. Webb ; delegates to thse annual convention, J. Fox,
C. NIc.-elt:y, WV. WVebb, A. NI. WVickens ansd T. Ectfed

MtONTRFAt NO 1.
The first antsual mseeting of Montîreat No. t, since

Iheir reinoval to thicir new hall, 1863 Notre Dame street,
%vas hels) on the cvening of June 2oth. The auditor's
report for the fiscal year shoved that the associatioîn
was fairly prosperous fin:tncially, having a credit balance
for the year. The election of offtcers for the coming
year resultes) as foliows : 1'resdent, Ceo. lHunt ; ftrst
vice-presiderit, %VI. AVare ; second vice-president, J.
Ci. Robertson ; treasurer, Thos. Rjian ; secrelary, Hy.
Nuttalli; conductor, W. W'ade> doorkeeper, J. liunt-
ingdLfrl; librarizin, J.. rhompson; corresponding secre-
tarv. P. McN atighton.

L.ONDON No. 5
At thse lai meeting of London No. 5 thc elcclion of

officer!. took place. The resuit %v.u as follovs : Duncan
McKinle%, president ; William Mythe, vice-president;

(s. 13. Risier, treasurer ; WV. Allen, corresponding secre-
t try ; W. Maeminute secretary ; James H-arding,
cosdutcor ; lienrv Uuldart, guard. The installation of
ollicers ta carnies out in a vcry efficient manner by
the p:tst pre.-ident, J. 1). Campbrll. Some questions
%vers asked atnd discussed. The hcauing surface -)f a
tubular boiter, 6o in. in diameter bv ta fi. long, wvilh

«S4 -,-inch tubcç, was ftgured out on the blackboard by
tIhe past presidenîs, wvhich was folloived by a general
dehate on ise water consttmption per indicates) horse
potwer.__________

MOO0NLIGHT SCHEDL TLE FOR SEPTEMBER.

i No Liglît. Ne Light.
a Na i:gàt. ÇO .igltt.

t...7.00 P_ M. <>:zo 2.2

t'

'i
30

't

12

1;
54.

83

t t,

'7
3~*

I s>
20
21

-. 5

24

-s

"C

29
30

- .00 i - C.; 1 -- 2.30

7.00 10.41 j0.410

1.00 5- .5

- <5i.40 - .10

L-'i <50I 43.95

LEGAL
l5R.s.. Tx.r.i'ttOstt C0>11A5Y vs. CITY OFIAtt.O .Th tî

Telcphosc Cumtipasy appentril froin lie decision of a hiuard of listce
county juslgez aflirming Uic decision of the Court of itcvirion fur UIl
city of lianiiton, ssheteby the assesmisent of the appeilants for î?ts
was confitîiit. The piait of the as snt in question upion %ins,
apical was that upon dt pies, wircs andi conduits of the apipellànt%, ai
$i3.490. Vlie appcUlants complaincsi of t it assacssiticnt of iliese articles
a- irt estait. andi aI.% cointtndesi that il was excessive, ict valut (at
asessiiirnt Ibring deternuincil ly talsnp flic Cross cost and dmiuctsng iS
)cr cent. for wcar andi tirai. The CoUurt cf Appeal hieldi that tlic etitisi.

liens cosils oniy lie taxesi fur their abstract value as ra-w material.
TaustiNlON E.c-ritic CoNti,*y vs. TowN otF Tg.ENTON.-Tis suit
unas lîrsiught for danîagcs for Iirtach of an agreement bctwecn plainislls
andi ccndanîs, fur spircific performîance of the agreemecnt, antd for
a slcclaration of right-. The agreentent containcr) no riment in expîress

wousls ta the plaintiffs piaeing ilitir istes in tire strects or strctciug
ilicir wircs across tutti. ; Irnt ditc triai jusige field, Isaving regard lu tie
niethosi ordirsarilyauloptesi for transmitîing tlecectriccurrent. isi a ssnsa't
lie sakti that &efendants implicilly grantesi la plaintiffs such righis for
thrsrc lîsruoses as raight bw trasonalbly nctvssary tu enable pissisfk sa
carry out tîsir engagemernts andi l enjoy the rights cunferredsillpon
ltas, but thcre %vas noîhirsg in the agreemnent to indicate that thec pur.
prises sihicl lise contracling party hall in vicw wcre osher than local
ansi cnfincdl Io the linits of the town; andi the dtcnslenis coulti ot lie
takens to have assrrîted Io thec ontract which tsould griaille plaintiffs ta
use ùjt Ipowcr. srhich dcfcadants hasi acquiresi ai Crient cxpensc, sn
order te huilsi uli their own tu%%n, fur t purpose cf plonsoticsg the in-

ieccts of a rival rnunicilpaisy, andi thrcfcrc plaintiffs wcre not enticid
ls gltianit thrir powcr so e lleville. The Court of Appral igrcrd ssîth
the Chicf Justice's vicw andi dismi!sscd Uie apsal with cosi.

lit.s Fs.F~raîc*Co. vs. OrAwA ELEcrRsc osîAc.-h
finit Elctr C~ompany insituted an acion ins the Superstr Court
ta tempe) thic<Ottawa lectric Company te) remut-e its electracaiaippata.
lus traim the city of 1 fll, ans] tu cease stuppiying cieciticity to ll
ansi the peepit thrrein, and ciairning $2n,000dainagcs Thrt. assa

Elcetric Co-.îpany centtnded sisal it aise hall obtainedrasis om ty of
Ilull the privilirge of supplying clrcticity titcre; tisat this privirtg -&as
grantesti ta thic Ottaisa comliany previscus te lire grant to thet linso.
pany; that tht lliconipany sud nuot andi coulsi rno, have an cLl&t
priviigc:z that if the irgisisre of Quchcc granits) sstch eclusive paivi.
Iegte il siasç ultra Vires of flht saisi hegiilsltc. ir. justice Largne
naintainesi tht tfcnctants' cobinliuns. li hld tîsat the exciiaîse

litivil<tt claimcl ley the Itoul Eltcttic Cosmpany is ultra v"hcs, nul) and)
voici t har thr lncal ltgislatuir e cered il:it powirt in atltrnpling tu
Cise tsi the Hlull cnmpansy tise exclusive privilirge clainîts) lay thre
lattes z that clt-cticity i% a comn.eciil cosatuodity. the sale andi -. upý 1,%
cf sihich cînioot bc iiven exclusivcly ta any persan er corportin: filai
thte fesirai governmtat allite bas% tie linser of granting such prisilrgt
ci (rancuuise. Tht actionnwiascons enily isutissesi wih oss.

PATENT RIGHTS
Tissr (tcnrl Engincering Com.pany cf Onitio, Limitcd, ransi.

Latiers; tf tht joncs undiezrcd stokti, have taie action in flhc
]hisci.eqr Court against dis: Dominion Cation Mais Co., cf Mcatrtal,
foi havir.g in rin laci hei:t tahhmcnî a dcvice whichr is clainscrl la lie
an infiringenîct of the ptlainiis. patent sights.

i'IaintiTx dlaims as fo)lrws: t. That thce defcns)ants, their agents.
,sivants and) svcikrea may bc rtsrained lîy injunctica dusir tht cia
tinuance of =ach of thte saisi letters patts, (rom rnaktng. cons4ruettng.
us.ingoetvending tao:hers 0lic useS an tht I)omninaonoe!Canasa. an>
lxiier fusaires or incehatnital sitIcrs, made according ta or in tht
masnntr slcscribed in -lht specciflcation of ssxch respective lctters, patet or

acerslisig in or in mnanntr oniy colourahiy diffetca: (rom the saine. andi
geatraliy [tari infrirsging the rights of fige jlaintiffTs in repect of sxich
ISietterspatt. z. That thc dcftadants andi cacb of thein niay kc aites
it slivrrup ite tplairîttfTs ai sicis hoiltrsfuraces and mtdtantcai

euiossas afosesaid, as est tnixpossioa or power cfthe deftadanis. ;.
That tht slicfendatsts =1na> rautc drsin pay dlamages te the plaintiffs f..r
tht infrintmtacrt of thtir saisi patta: right r. 4. That the dcftadants
nsay lue orstresl te pav tht couis of ibis aaiioa 5. Thât thte plaissitiffi

=ay navt çcch furthr or other relief as tht nature 01 the case ru
resufir.

Mi. Test-.te Cssaes:y bas litz> apoiteiisinct-s at Osgocide lial.
Trcnao.

A coiiiny is liing frtnsctl at lranifouul. Ont.. to casiruct an cite
tit Toast Imuctamz Watc:fursl ains lInti 1)«v«.

Tht village of Cam 1ulifsslrs. Ont., has votscl ilavi aotf raising
$ýS,«uog. !isr tht pszrchasc of an ineandescat lighting piant, to replace
tht cisecslow in use.
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DAY LOAD FOR CENTRAL STATIONS.

îi,,% n oa n thse gre.tiesl1ot il retirsi fer a giVen C.Ipit.tl

exieitiure i,. a lîroblesti sisal iaitercsts ineat' hit Ilisses of
bulses. îîditl eclt',ielvt-ed ie tatons hi% oi, lioîsevtr,

%bal ~~se pea lîrs for electrica1 tlsas eaue
flî'rbUsiness. li coîtfsîseti %oiely. ta liglîting, iliti lcir whlolte

gnîce:îiistis i% cartaing mointe- dtsri*îg 0111V a i)ortiOl Of C.101
sut*sa'ý -fur liuris, is nos runnisig foir aiiy cosiderabile imie -tt

.nil,,sig hikt, full efficity. asid lhas )et tut îa> ilntere.%t, dleiîreLt.*-

tion sud ail oatler fixed cltsarge, ail dasy andi eserv- day. If the
Prices obtaissable for electric liglit werc al %o %cr-y însit taiïected
by u-*împeîciîiOll froni gar-, tise maiter of. obtaiiiisg %allie extetîiion
cf bt.*itess for tise piansi wotild al tN%tiiiie sîscla gru-at importance;
as il 1'. liawcver, everfý sile;tii, of ilscreas1iîsg iicollne iihoti liro-

Partioliiately iticret%isig expendiîîsrt %boula] be tlsoratîgily ilie.ti-
galeti. Ani electrical IîaWer làoust- lias fotir poiblle soutrces af
inronte-liglît. Pawer. lisat and cosrressî for cectralytic liurp)oes
and wlictler tisese arc Iîositîle pîraclicaIly or only ilicoreticallv
dtpeuid-. soleiy ai local condition%. Ilefore casidering ste
setera~l piosible featurci. of a day lana, il Ir..> be ai, isil lu tlin-
Nidrr usiîy sticla a laad is decnied tae da ag-u %%;tat i% the
benetit <pecuniary, af cour.%e) ta be derived fromt il ?

In every centrai station titere asrc certain fixed exl)cnses%. suds
ab depireciatiotn. taxes. iliNtirancc. inlereat on bond%, etc.. tiat
haie ta be provided for by the oapcratian of tise planst- and i a
purely liglsting plant, ajîerating only about twelve haurs an tise
average lier day, tIse proportion of sucli fixed expe-nses borne b%
cadis 24 haurs lias te bc provided by cadi :2 lîou-s* rui; ar, agire

bout«, rin bas ta carra îwo tiîur%* fixed expenses.-. If, :îow. work
cauld bc obtaid far site plant during s6 fleur%. thsen the r-train
wauld bc reduccd. for ane fleur«- olper.lion woald ouiy bave ta
carni s4 fiîour,* expcnses. and r-a ait. Auiaîhr 'va> of loouling as
the alie qucstion i% lihat. assuminig a ceta.in maore or less Jrfsitc
aggretrale station Outiis for Cacil 24 tiîur-!< run, ili1% aggregate
amount can bc gencrated in iS hours* running by a %tn.ilcr
agoant ai miaclîuncry (and therefore ai a lawcr cbarge for

fixcd expenses) siban would bc requîired fur gencraîing il in a
a: h:otter% run. Or. psatting thîe mnater broatdl%. Ille - time-

efficienry * of a plant is greatcer the langer iltarin% pet da).
The malter i%. iîowei-er, grcaih. comiplicrated for ste larger sauna-

berof sise central sations in lie l)tîmmlnic.:s. b> %eci eral 5cr>- practical
cansideratian.s; and it becor. a point for very carcimil inver-tig-
lion.as ta wlictlscr in any partictular case a day.load i..ang advatîi-
sage tir very mnuch the reverse. In tlle precnî s.tate oi tîe cc-
tricl rmnufacturing industry, it ir- opets ta daaîbt as ta wîetiîcr
there is a rmalle s.atisiactarv and efficient %angle phas.te.alscrnaîting
current incter; and as the conaditions in svbiclî direct ctarmcnt
for distribution ir- etpsaiiy as gaoi. an invcesImeni :as.tltermnaling
turrrnt are %omcwbaxt rare iii aur samsalier tawns%, theci& dat oc f
:miitrs t ici bc orked -. pl must bce %ufficiently gre-at ta* cotuîtcr-
balatnce tlle pecuiniary lcssit rustained hi- Jiirtrbing itlîi direct
current at a tighcr firsi ckis:. And, mareuver. s.vbcrc.atlaî
%uprlies balhsa paner- and a lighting load. il is evident iat dur-
ing the winîcr monîi- Star iigiiisig, caninmcncing a% %aout 4 p.m..
%tilt ovcglap Ilte power. whici iloc% not stop tlt (, îî.mn. In Ilis
case cither the Iwa foam, of loatl mîî-.l coaie tff tlaise maits%.
feedrs-. gencritonrs and engines;. in aider lias the %ire of plant

cm lac ke1î: clown. or cl-c tise two pilatîts musi lac kcteparat
and ulir-incs doivis ta lite boiter,. a: an incrcased co.u for appiara.
lu%. In tlle former cz%.eany momieni.ary fluctuation oif îiîc pan-sr
toast. acting Ibrougli lite dilrihuîing and gcnernting w in.sill
inevitabiy bave an effect on thc quatitv and %icadincs' of the

ligbting. which will .-ary.tccording as tbe ligliting or ilîc power
loaJ ixgreaier. In 1tic laiter, %hc duplirai ion of ailt tbc ncccssaty
artîts- leaveN tîte power qut:.i;on s0e bc- .lved an the sanie

bs.ailte iighting qtues:io:.i, i.c.. 1« 1 there enauigl business% te
lic Jane ta gnaks il a paying invesîment ?- It may bce taken for
g.inîed thai ne extensive, or cran moderately large powver bus:-
ne%- cat bc -utir-factariiy donc bsy %.ugle phasec mocarr-. These caus
ai ber- bc regarded merely a% an expedient -bas! at the be-I-a
tbe maticr reuànar between di. e. distiribution and palyphasec. and
comen down uitima:ecly te tise above rer-uIt.

In %uanmes- lime, ne doui. the pawer load will camne off before
the iighiing commences. %oa tbat tbe sa&me maebinery will perftbrm
double duty. the oniy exit-.% xpeuse bcing for day wvagse. and fior
fuel. But jusi as r-con.as the atftcrnffon gel shorst, anud lighiing

51îartu up earhiirand carlier. then the %ervice-s ivill averLatp. anti
te will have ta be enaugli gcneranting machinser>- for bltî eom-s

bined. L4toking ail it in this wny. there docNn*t seemta ie b mucli
adi-antage ini %orkin; alfa a %=mil day laad, whieh will arcquirc extra

niaeiinvtry and dat wages. atal iii iirobaiiy lise mîsajoilY tir t.tsts

il wouidnîot iia tt aill. Uttliait ca sgiidilr îu <tcamsie
Il a1 tage wlierc il becoîîtles ad 1sal ttîsestisg.e .îil tiese

tuc.iît.aîtd acsiî Illse resi :rrsveci ai, eîestif iltie: sitîive
resttodeliig eîttire %ysîtetil u c-onsst-raiie exibeiie.

lit ititi tiitlivre ill lie fotttîd a waterwork% %.Niciitî ussig
diret-cl rsi b> Issitti of iitsiitiltr -ilsa oir waiicîîî %tuirage tantk.
Tisis nIl iii ite afford a nsucleus tif a;t da loati nhidi ina> lie iprofit-
ably atiJcJ ta. Istîraîicc retîuîîreîtisît gesivrally ;ie tisai a

certin lîy-tlr.tuiiu. lietr %lsiait li kejit tiver st e n Isole lsiiîig
syIessi iliglil aîîd dat, %% llls i, tif cotsrsu. rtcliiiru-s t noa sisfîs tif ent-

giiîeerisîg r-tafi. Ait ccl:it- contaiy lai.iiîg already a iiiglit
%%%*%i 1 îraoiî1eJ. Inauldt 0tilY retîttrc a tlay sîssit ta do %lis erlct.,
and catsid 1îrobabiy mnake arvgls-i: illa ile to-il ,Ltltilorltlv

for rtsiitmltig tise watern-orl,. 'ahsith wutsd %;aie lise ton %ti îî:îît-Iî iii

icages alutie as ta inake il good huissises- for ilesti tai coslr.idt %%*Ill
lthe contpriaitd yet sa'.ea good itiargiît affprofit fair tise a. sttjtan>

Arrangements coulai lîrobibui- bc nmade %ais ltai Ille electrie
plant couldi bce lîl.tecit in a building adjacentl so tise îîtsîîtîî-

Itouse. aud the~ Iwo -er%te% conibitiet uder 11w oni-rtai '1 tiî
iisr caîsid cthier bce olieraled b- stç-ai as isial. or else laisti

lircferabl% ) elecirit. pumlps COUIsI bc tssed. lit 1s1is latter case il i%

pîrobtable tisat a consideralîle fuel ecosîomy cotî lie effected, ;ts
the combuî:ed efrscicey of ail cxitaisiasst engîlte, a ii class
generatar at:d molor. watuld excced tisat of a -le:si iustîli. n-hidi
is tlnt recagznized as a very effiienet %teatltl.tig aîira:
Ttiu tbe ton-n would -a&e Ilte expiîe tif ai clatire etciit:lerit:g

staff anti fuel. ille Isle canilitnv nuîusld have a1 payang ildeus
for a day load. Eien tîsaugi ste two plants cossld t liai t sîs-
lîined in tise =anie building. site îîssmps coisld bc aîierlec ec-
îricai>. and a -sufficient lîrice oîitaiited for Ilte %ervite Io iutv al
expense- asîd leavea ttie gaver. Waterttîrk-. tia: issu,. a :nd.

pipe genraiivll arrange to do a ceriaili tîtstîter of hsteur, ptiitiiing

dtîring lise -- 4 hiaiJs, leai16ng tue jap to r-us)ipi> lite ulenîaîid durîutg
lthe rest ai tise timae. Tilt% presenits a patrisculatr> favtorabîle Case
for the elecîrie campany. for dite il i- aln-ay.- 1 iasr-îtbe ta do the

pîumping durtng daylis.dt hour%. between 9 a.nt. asi 4 îîîî.ex-
cepi n tîte -iawnî . eason. hieit si wsll targi i aI rav ti :u.îu. auntd

go on ta 6 îî.m. lut dlirai ai thîr- r-casais ligltN- artinît reqisiue
ti later in lise cvenaing. Sa tislît lisi case alhuiw- tif slip saisotn

pîlat being ruin duarsîg a longe-r tîutue c-i--r dta%. doiing pîsinîputg
and ligiîtiîg ilis Isle sne itosirrauJ t-sîgîîtcs. andtt i. l~rai eveit
tc sare generataor.. if tbey are cilher d.e. tir orîasalrats.

Tîte ane liuinîjîsng hsîiSntr-s nia>-Y tir 11ta9 fini lie wori n-lsIt-
underslktng. delicndîng on Ilte tant e. lut if ilucre is an>- oli r powiner

bur-nîsls ta lie clone ai tlle lown ai aMl, il ai least iprtiiul Ilte nia-
chiner% anti etîgineer, antd tise rert tvans lie isidert:ukesî ais a thîtîr.
ougisly satifatctorv liasis. Ee i usfvrll au intts-i
ivil:b li ndîîsalc ta rug ilttaor tilt Ille reguhîr hsglsîîîsg tcirCuis.

for Iwoa if alitoi c rc.tsans. 1--r-t. tante%% Ilte liglisiisg lic doncs
scleclv on the mracer basîs. aller#- n-ih :îv. lic a c-ertaîin nttitltc-r

of persns si-it wili alîtîn thicir lanîps tî burm hIt day,. ?-isîî 1îlv lit--
cause 111ev - don*1 pny :tty>llsing exita for il,- whhsli muails 1,sî-

nec.r-sr fuel canstmnptian; and seetintl i)cCatise in ivinl-r aime-.

ilie loads ovcrlappiiig, uny flîttiation iii site tittr h-;t t
l frot

m-omntn ta momentî ivili làaie an efTeet ou iseh liglits. %aisitg

tlicnsi tn flicks'r. If sie pîroprtnion of thîr tal îtîotutr bath it, ii,
ligîsting boa lie large, anti alls:e any tnits tif çîtiielraili- sgr-

iti tIse former. thsen tise thsrowiîtg ail or tiff of tiits large- iiiuitît. u-

~cosNitIerahly affect Isle higis hut if Ilse pîiralsî.u lx- snmait aitti
t-ontain île large tints% titerais ciccî si i rolil.y lit- susaî1. si

nel negligible. lt ihesrefore drfplI entirel> on lse ,itxis.lîî
hein-cen itie twil classes of load as ln wlielsr tiîr% înt cacu

a4bîle bc on off tise %same main.% aud feetler.,. or -hiscsi wil l tut-

nire atdvir-able ta sutp;îly aitenti seivuralelv

A*nouher (orrai of day lsiat n-lu-l dran tînhv tir avatled of irt si. c.

plantr- i%- te staratge latcry. Tue main atl.antaigc aîiaînied sn

tIsi- cane ruç ne: r-o mucb sthr wiorking til of a tiay nisor baiýth lin

increase earuîtngs. as the work-ing dunang a loinger lpenat. tif a
saaler agnant af maclîuucry ai lon-er first cesi. and- litugit e -

ing economny. It ir- a masser of coammnt knotvîetige alliatile

maximum demrand on a ligiilîng plant-lie *pe.k '- -as ser-

greatly ini exes- ai the tv-enge tond. and omi>- fuir a ver>, sh1ort

timae. aud iia: r-imilarly the minimum demanul k, çqiîsiicrmliî-
lon-er than the average. but La.%îs for sonte tlime. Tite jilin lias %ta

have the eahîiacity ai the biglie-1 dnand. and n-dll itcrt-frre us-
operating ai feu ccauomy for oanly a 5cr- short tinte durtug ratzi

z4 houres. and as lise loweat deinand i, lirolialily not miseha givrar
anc-quarter oi the giclsi and ctintmnties for -.eîcral isaurs in the
eairly mennaing. the reNuull in net anly tîtat a large amaunt of
capiital is l>ing iJic for probabl>- ze lînurs oul tif caeii Z4, but thiat
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lutivtg v-41ttl a-. i% heilg rettdered produc. ie sý etiilplu> d aiî .

very loîv eottggîiv. Storage bvnt,îisite lieing alailabu., for
%sli)ivitg tiotur load. llerve asiolhler lisrîsuse aliogeîlîr, atîd a
%-ery u%.efîsi otie. Th*l'g prak -of tise load ina.y bce takis Il) n

lit ery, wisic clin lic cli.rgeti by t bc geslerlrntg plant duriîsg tIlle
long flous -. of liglit lonJ. Su tige getieratiulg plant tia>. bi de-
smgnied cong'ideraiîly igna lier i liat tflic giaxisns cleîîand, and c.11n
ic rugi for a lonîger ligne ;at sariy full eflicieggey ce sitigiioi%ly.

lin d.c. plant. iîr ie air rk reo rtelscnntot
%vtil tile electrir statiogi a.% :lioîc, careful desigti iii tian> ae
gîtay etllhi of sîgih a proportion of generating and baller>' platt

-a. , bta tie formîer tay requirc tu, g un :o isour!I caci daty nt 550

le%%' allait lîsrc.tuarter Inad. 1 t will lir ciideut tisat a very grent
teconiuiny ivili resist, botta iii Csr%î co'.t anid irn oper.îlioi, trotin %.uc

a esugîi.
Timerc i% %aglie litte fut ure bfore anotiier nietiiod of siujplviiig

-a day load iîiti lu ioc re.e of planst, but iodgg'.trial coniditini .ll
hgave Io lie cogî'.jder.tbly stiodified bel'ote it becomnes very gencr..

If 881u110r l0:id autd figsiig loeîd îverc co.ecttive alway%, and
tieler cncurrenit. ali iîey are dîîring wiîîger sisuni.. tisen il t'.

cen ilimaI gin oîerlal)îýiiiig would occîsr, and ulle set of gesicral-
iîsg gnaciigery %vuid le %afiictit for botta. :sgîd could rugi atlmu'.i
cuitiiuîîui : but %visite sucli overlapiping 1', pos'.ible, il i% ieces%-
stry lu puro% ide gcsicraîtsug plant tor tise %utti of flic tîvo loazd,
allisuugli tis' %utii occurs ciisi> for a couple of heuir, cadi day,
during daîrce tir feur wvinter giagitii. If. during witer. tic mauler

load could bc '.uliiied only during dayligls t iiur%-from s.al s
*..git. tu 4 p).sii.-isesi i!:e twu lond'. '.îud flot igîîerf'ere, and sin
increas&.e &)fcztlit.sl woîild bc siicca'.ary. ln îîîaîy iiiediugii.sized
pianit'. '.îicialiy faver.ible terni% are ofl'ered ta ginigiîictîtrcrs
%visa will agrev tu do aIl imeir lxiwcr work bitcen tiltese isuur.
-giait oitier l)àino'.' i' refu%'eJ. lio sucît ;a ca-e i wusld 1îrobablv
pîay ba ruts a %.pccial freder aind m.ain circuit for power %upjily
0111y. Uilg Ille slaisie cîcinicai and scam plant ici furnislîi curregit
for power during day vs run' flic liglits afles-watrd'..
Il il. certainly nlot ecry casec tuai presenis a favorable! field for
dav lo-td. utIll ic diançes are that i wotsld bic pu'.'.ibie aud me-

nitncrasi.; gainte oficsi titan 1'. generall eosî'.idcrcd. and fie
above %uggc'tini' niay bce of use Io %.orne ai. iticatigig tic darce-

liai ini wiiicil Ici clnî-as.

ELECTRIC HEATING AND ITS APPLICATIONS.*
il% M. I&RNiAi.g, LE ;z0v. C.E.

1% pîîr'uing Ili%' re'.rcies Mon. Ie Ro> uglîx 10 attaun ale
followiîig rc'.ult'.:

The con'.rcimse,0ofaprt of'.sîch %impIrî and htndy forgi
abtisaic ue dinnrv doniestie would experience ie diffilht iri
u,.isg il . 0 make ste appîlicatiun meadir availabie in conjîtoction
%vsil Ilte ptesesis feinst% ofn.ucepao'.. kritlei %loves. ron'. etc..

%c, tuiai anv change ofl mctliMs un the par of hosi'.ckeepecr% woîsid
lie avoidr-1.

Tise '.s'legn 1' des.cribed a%. con'.isiiîg cls,.nt:aiun vliat i'.
calîrd La Blache ceilîue. or tigc clectric log. A stiçk j)f'ilicui
aggbomter.ie rnrialli'.etdi atc cxiregiilt>in order Io lire cuit star
overlieaîaisig of llie jnitàls tact in in-tire go.nd contact ai ili ,cckcî'

sers sealile, and for geiier.î tlîirlîoses mis lthe kilcie ii, .gllslie
aplia .ilC i', Ctits.îII> adapstable, ais i cao lie titimlized in Otlti5

iil ur lîreselsi stetîsills. Iluîlsctu cegtrie coiksg devit e, ha.ve,
btîcii comsi nîsicted uos a mintacts gaiure elalioraie andcîl.. 'ul
teXîîcst'ive îimiciîile, but fle itteiltoil liere dc'.crilid bidi' t..r tu
revoltinize tii bragicî of electricai isidu!sîr>.

W[RING OFFICE BUILDINGS.
Mcttcis diffculty il, encoutiiered iti sdiriig office biuilding, ugn

accoîgît of tic tleces'.iîv of iiavitig t0 aller offices%, auJ lis&- con.
sequlits chianges tu flic wiriiig for eiectric liglit mtiel'1 le Ur.
cosiipaiiyiig skech iligs%îates Io a certaign extegil a sisiiod
adojiîcd lii Mr. Il. 1F. Strickiagtd, anîd wtich lia% lices pots into

%IFTIItn OF Wutti'.-*; AN OFI~ïCE Btiit>.

îIrne.lic.îluts. ii 'il a buîilding eatu le %0 wired sisal a suitie tifofice'
cao lie ntcrclianged front une mtrt eaaesstr. rlc
versa. The sketceh '.s .a ci ion ofa ctilice building %V'tili :îilîeC'.

%v'ire serv'ice in the corridor. witi i ti' for cacioffice. Titi'fuur
%ires cxlending o111 of waill arc two firm ser%,ice and swo fro.m
uîieî... Tise dolied lines mught bc iermed a loocp ciicisil. aiî hii

liai, circuitftic esîrreg cao bce citier eonnecîcd direct to carli
office tl:ronugi a separate meler or ear.icil Ibrougit otie goder in

ait llie ofrices, and tise liscter cati lie plaacdi in ebiier office. A'n

adititogia cosi ofmiinniisg two wvimc' lhruugh Isle office'.. sîzîliat
tais cuniing ont bc'.ide cacli mster otsiet, ;Il salve c4,n'.gdtirnlr

BuCie- ELEC-TPIqUE.

ti, inscntedl in -a 9lAs'. tube. (rom wliich. tn îîrcven stase oxidlaîlon
ofi tise iiceuni. tuc air i% exhakuted. llte iwci extremilie,. of tie
RIa'.' tube are 'CI in 114astcr and the melai end%. of the '.uick arc
zituacheli te tht' contact piee in tht' '.ame nianner a'. in the caL.e
e4 aiicandt-ceni ianip'. sce diàgraml).

Metai spring clip%' tender the insertion of flie hrater in thse
circuit anr cxtrmely sinîiple q1peralion.

F-tciî huche or lteater i'. con'.trucîed of sstch dimension'. an.d
mt-i'.î.'ner at.' lihe power ib'.orbcd under a pressure of So volts
a'% (rom <too a ie watt. but of cour-le tiiey cati be u'ed under any

voltage by arranging ihei n multiple %crier.
For wat-ning reon' the apparatu.s would lic pant:cuLari.y

"sUmuu.&sy e< lNp" cmssîtîstd ID Ibe S.nx<sy u Gil lPinim. Pari%.
)r.4.

r. i*tilî&~J - - Si..

expene in flice future. Mr. Sîrbckland, lhe clecirical conîrac-tor.
7; ildeWdbe %trect cs.Torongo. who i% the oniginaisor of tht'.

nestiod, will bclie ;sea'.d te expl:ia the idea tri amclitect'.
andi otcr'. who ni.a. dcs.irc Io obtain funlhen informiation.

A~ very goosid mule for tise power %hat I, belt wbfl traissiuti a, a%
fuiî:Mulîbply Ille number of %quarc incises in contact wilth

tic 3.mallei.l puiiey by Ille ,peds in (ct M perminuteanti dillue
by -6,oo-c% Thse remîiti %wii bc the hori-e powcr ahat =ya bc tr.în-
intir. sy a double belt. tandzr thse tno't favorable condition.

Decducsins mu'. ie bcnade according io tise jssdgmest cl lise
cngincr, for '.vth a single belt under pontr condition-% but one-

haif cof the aboie wiii bc reaiizod in practice.

u

a
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ELECTRICAL POWER TRAN SMISSIONS.*
Ile R<. A. Rtome. L. 3.amScC

(C..u.inmit' (i.41% Juîîv i .mC.)

1*11' table lielow iiiuii rate.-t lie ratio oi plati isttaiied tt Ilie
OtUIj'it cohîmim, one giviîg tise iverage outptut lier imaur ligtredl

filaleth ie cuirve% for a year, aitd coluiti two site pîlanit iitailed tri
nîcet ma siiiriti deiiaiid, wlie tIlie thIird show% lie ratio Itt e

thei il

Aeriqge F. li. 1'. lper Isoler ... 04
>ls .li.remmired . . 2.9-'S

gamie' -utiiiiti te O icity .. 2o6,

%futur
At'. i'..sCr
650a :18

1.300 6
3<>

50a% .13-3

l. Tou.sl.
-.430 3.i0-
6.450 1i-338

37-7',3--*
las mi ic ecut iliat Ilite omitput is omiiy about omie-tiiird oi thli

wnssir. sIll e planit wlmich itmst tic bitthid. To diipose tif

tire remaisiing t,.o.tbiirds is tige amibitioni ni even. statioln
maisager.

Il a% just lierc that Ille storage biatterv finds its Ibest fieid mi
steanu station, biat iii water power plants il lis.. sin pilace tine.%%
lise talat bc londed Io it% fii capawc;tv. :id ami tiirec i% desircd
uhsici tire water available w;II nom adnîit of.

.,an illustration o vitwal isI bc be xiieetd. Ille above case is
mmsdmmi. but %o simplc a case seldomn aeccur% in practimre, as inate.ad

of liaving the cuiv-ve of actuat denind, tise etigincer tsaýtlllv bas1
to diraw %ilion tais edueatcd imagination for tiiese, guidcd I)v his
expericnce wi:bi siiar plants.

Iiaving detcrmisied the amomint of pýotwer requircd for lime
laneiss demndatl% and fixcd upon the bcst nieiliod ai dilrihutio:i
t.' anet iliose dcmatnds, tic probicm ofui th ramsision mav L-c
takien up intclligentiy point by peint.

.E*4.Ai. SVSTiEM.

tConsiderisig the direct currcnl as oul of Ille quc.stion fur large
ititniiNsion puirpo-es, ihrec difTercnt ailternaîi;ng sysuer.n% lircsenul

ilirmscivcç. nemelv, single, two and tbrcpae Tige firt wc
are lhgorouglly familiar wtah, owing in its; mie in site ;urcl3- light-
ing st.ation%, wlierc il k- entiî'iy %.ttif.tclory. balt wisil ili,. neces.

s-ary to disiribute power for motor purposes. tl fatil. awing ta tige
fat ichielly that -- ingic phasec moîors. whitle pracîieaîiîc. arc ne,
iouand suitahlc in opcration. as tlicy arc not rcadiiv suanrcdl front
Test.

Tite question uiereforc hiiigcs uipon the point )i relatiiîc tsuperi-
onty of Ille two and dlirese pl;ase avsicms.

Sa a a hpaau i-4 conccmîed. ilese Iwo %v,.icmsarraboui
%%n a par for ail pracltai puirpoar-. when desi,ý,red for site sanie
e.,ndûa;n% <if perntion. bars for ;

1
l ligie rite thre phase lias% the

x-si of tlle airgument, Ille tanuiiion copper hein&: rcdutctd :5.
p.c. This point ai supc»riority. tiowcer. lic%' niucli tif iu cffeci.
for it . la possmblc to use two phase aliharatim at botIi end% ai thr

tane. and by mcans of silable transformer% chmange irim iwo ta
t!urce phase% for UIl iransmission. in uimcli case the capacm:v tif
the iransiormers% ucd mua: bc zslighlv sncressed, as sorne %-et UIl
.îppcr s p'Artialiy inactive wlîcn coupl.-d tmp for change fai phase.

For tbk- reason Illei brec phasc wii bc adopc-d in lise c.%se

Pape rvcd kt-lç tire C&naiani ecieîty or CsilCiuv. iarcli sotte. mt.o&

%,aiter tomsderatii mati * s eiig itrobably ilise ti meajiet mis lirat t%
.%titd etitmal mît dficdeuîcy.

A% Ille c0pier mmi tue Circuit v'armes mmmeiseiv am thle î'qua tflic
voltage tor Ilte saine Io-s, filet disiatice, lime adeamitage oi iiigm
%siltage becatîtes apîparentl. canversi'iv %vil (lime %.lise tittiee
amuti coliger, tIlie bas m ir litie ita> bie redmiîed mIn 1îraooi hon tu Ille
%qiîare tif thle iîraîîrtioaiie imerease, or tise (1i istiite mas' bc iii-
vreasm.d diretily as the imîrease, fmmmd aiîv r-oibimtiaii ftimese

mt.mtLt( h)- atimdb imiipily raiiitg tIlie VOlttge.
Oi Ille Othier iîaiid, ti- Im11.1rîltlra mm itat.tiied iiimmst lie desigmied t a

resmi tue t-I'cets tif tise iierease oi tise isumatuam, faut grcatel'
îîrecattn iiare iecssa,:ry ta itaiîtaim il iii liperaltîse ronimtiboin.

'llime ce%, w~ili tl it- beaimewmat grenier wlmere esîîeciatly Iigi
voltages amre tmaed.

Tite iigimeNt voltage iii tracticai alk-r.ti il tmImle hiresemit tile,
su far as 1 arn aware, i% at Ogdeii, Utahi, wiiere i6Ùoao ia used
%villa raiitg traisioftriiiers.

Tite tigiiest generated dbrectly ai a mtacine witliout the titi i
irluîsfornir% i'. j:,ooo. at tr Chtatbh plantt. Macre are- Net cral
slow bumidinig. liawever, whlieli conteiiptîîe a lise voltage ai -,o.-
oue, antd we ntay expcct Io sec titis figure inereaaed iroiti ligne ta)
tintme as metlods af imisulaion im;îror'c.

i t is sseii ta resiîciber timat ilie :mtarimawiilie r'aied %ilion tal
restat rtuels itore timan tlle nourmral presattre, asvimg ta conidiioni
oi iaad te opiiitg ai circuits initier tnd. aud ta ligitîimîg. sa tiat
a large factor of saits-I la% casentiai wliere itigli volage i% desired.

lis fermer ycairs a iigli îetiadicity afi --a ta s.3.3îlerse'oiîd msas
gencrai, beimig suitable for iigmtimg îturpîasea. ammd by reasomii ai
tise igli eri.îd, tratîiormner cbta% sere iaw. Witii tire :mdscmit ai

tise ailmcnatimg motor anJ i lonig trllimsim ncs. tire jeriodi.
cit>- drojtjwd ta ùo. wiiei i.% mow Ilme stmndard iii Amtiiricat. Ili
Euiropie, iiawever. tise iemtdemcy ilat go est- lower, filet caci
niaker oiaîîîiiratus zppears lo have Ili.% awi standard.

Tite ialwes possible were iitcatiîdescent iiglmtîng a. ta ic doe
ma --j. for at titi% aiterutatiau ise fluctuations a-- just s iilie in
the liglit.

Tite cficîs ai iawering lime 1periodicity are ta decreaser iniduction

il laer.
It svmmidappea ilit io genta tansiso a ok sslt.l i
valves~~~ ~~ tuis u îil oe o taos liar.liiitmi
seommld base met Utc case specds bitebta 0irasla

N-en~~~~~~ .mlcsU a .upe .i t.î . Oiiel .t ..uaeil .tic.. ..

soFe t, w à t c a ta1 ajusî nt itu voaltag bieii nic at necnssarà-c

Tove thir en iortuel oper r l (tirs 11n0el % t apci all e inution

.%tlgtit, IF98
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effect. îîît lt' kt-l uîit wniintxtîid%. rire ir.s inivoive'. only tl'
coit ofl tise. colliger. tit- laisest. dt'gîei tîpoiti t' nu re of thei de-
tiaistdi lîiait lit re'laîtive Positin'. tif I lle copîter t'oiduc ors. 'lic
inidu t ionti f liste, ami cl tplir4tita-4 lias an ieet '.olleîist't sîiniilgi 0
%tiattif Illei itiertia tif watt'r in long llilpc's andi cautes lie ccrrent
to hng hlîtliid t lie litage, tiecr4sitiing at large outpjut of voit.-

aliniiirt' ici 1rodticî stalt < and, as lies :îiid aîva rat us niut bc of
stiflic<e'ni caail t'Io carry Ille u-çelê'ç'. ilict't-. of cuirCet :tnc <t
gc'iicragor Io ailotv fur Illi tiitle's additioiial volt%. aoi iicrcased
ca3iacnt v of pilant j.i4ccsctr'

'iT".t' induictioni efféc'is nlia> have a iargcr influen'ice on <t'
rc.gulatioîî thau lie iit'%t'e ry colligier andes icîc hoîîd bc care-
fite itatctit'c.
I< i'. sîcil ti lîar iii îiiud. liowever, <liai tlie ncreat'd voit-

a" %voldi lit' tise crase agi direct curreîii, as <t'>' liave to bc taiili'
plird 1' Ilit' c'osiiit of Ille angle of lag (whicii is aiivny icss 11lian
allait)-) <os give <t'e truie power.

l'aolr rt'gtliiatsoii tiiîrt'fOrC Cult' Clown the' C:tiaCiîV of lie pllalt.
anid retidei% il difftcult to niaiiîtaiîî %ic voltage constatnt usider
s'arvmig loat.

Ilainug thli' si<giclicil the' min pointis wlîiclî affect the' general
îsorkîing aif tilt' jliii'.. lise apparatus nîay bc takien up in detail.

The' reicitig itaifornîer% neces'.ary for ioweritig tise file
i'oltag' lai tlî:î %iiitble for st'r iticatdeecciit distisibutioii, arc
liglit tiur.and rotary transfornit'rc for raiiway ece i%
bc of tlhc ltigîteti. grade <o -stasd Illet lagl i llge potentt'cl, as Wel

as% the iLcessof voltage 10 seliilice> sy bc suhjected îîndcr
certin:îi cotitditions. 0f cotirsce the' efficiency should bc of tht'
Iiiglîi'st anîd star regcîiation good. AN thtientca dcveioped is.great,

au :tair biasi or circuîlationî of cool oil k lirovitlcd.

Tht' ratar' iratisforiesr% wliicli formn %%iei a large pari of tic
lana iiiliau% casc' jariake botî tif lie nature of alternaiig liiotors
and oif dirett cîirreiu generniors. AN an ai<ernating ccirrent
tiotor tif%.ynelirtitnous type <lie> inusi bc %elf-stariing, and in coti-
sequencc are ofheiit'r tava or daire phase.

Atý a Kt'iitair siiey iiîst, at <lic >pccd estalishied hi' hIe
.yntiroiii' iioicar paruti, git' tlle siices'ary direct cgirreii< ai rite
prmper %sillage ftir site trotte' * ufne. as Itoitht i ilr action todt
tht' voltaîge gt-nr'raticî iake, pulace in <t' aille st'I oh armiature
witiditigs. autI a'% slir fields are comnno ic it iltere i%'. : certauin

ratiîo tif itilrcsc'd :iiieiing v'olta'ge in dliret %ciage ai lise
t'oisiitiîî r. whîiclu j'. tonsiaii. anîd an>' ch'lige of field ,.trtiili
:alter% uIle dire'ct calrment voltage onl>' iuîdiret'is by' î'auisag a leatiI-
iiig (Ir- laggiig clirmoeit in Ilie irai*lisiii line%, <llii' gis îîg nuire
tir le,%' toit% Io Ille alivring sale cil <t'e macineit.

Owîîîg bo titi% cfTeci tif tovcr or tinder excitaioni ofîhie roiauy
illon Ille lfie cirreni,'. c-aising ihrrnmc to end or Ing bchjind thc
voltag, tIis% mipriî. my lic arraoged to keep tht' current auîd
voltage *if Ille line ii i li:is.4 Ihîis doing away withi Ille trouble.%

l'rorti laggingb c'urrct'n' svhicli .%a unfaverabiy affect tht' sc'stm i
Ilte iinatier oh rrgîilation. On tlle oasher biand. ishire ilucre is no
îirce'.sitv for closec regulation. sise fine indusction is encout-.iged.
andI i% foiii i.efîil in overcoinniiissdisig tlle direct currelil %ide of

Ille îTLItrv aitsnaials.<us giving the' ric. of voltage ivith fond,
.. ti de,% rlie in rnilwas' wiotk.

In Ille I)rcsii case,. if Ille ligliiing and rniiwatv loaci' bic carried
tillon clisaraie lit-s. str ].llter arrangement i'c dcsirable, as llie
ligliiuig seill have gocad rcegulatlion .%lale uIle railw:îs sersice wil
tiverconiii.limnd aîitomatk.'tllv.

The toalI fond for railway iierds britng 6.450 .J1.> and the-
aserage froni -; a.m. to «) p. M. bacing 3.000o E. Il. Il., %eeo unit%

of t.ooo E. 1.hl. bhoulai cover Ille drmand-. and the' machines in
opyem'iion %hîoisld hase a gc'od fond factor.

For the :arc ligit dcmnand-z a% before stated. cighî units would
lie ifricient. Tht- nitr' ay lic cil lier %yiic'hronoui or induc-
lioni. lIai- former lircerralv. n% thice nma bc î,sefîiî in %%%iiing tise
regîilaiiono f star ioeatîdescni lighîling service liv propcr cxc ita-
lion. tht tond' i, oi l lictuait.

Titi% %pvaît.silla the ticec-s.'rv- %wilac'hilard anîd intshtu
meitt for th' higli poirntal rec'ciing and lowver poiential di-'
trsbitig ciaruta. ccompîcies tht' itributing stati;on cqiiipmnenî.

Thc ligie ;"%"iat tht' wcaems lin< in tlle chain. li-g expo.sed
ic itar wcaîlier. and aliai under iliai t'areful jse)rs'ision sehicl i 1
gusen to Ille rt-si of star plant.

Tilt' pole- luait:t .s asiporting %inticire mui oif course bce cfitht
%olide, s i and thet'srain'% imlpoed, noi only by the' ivcight of

cc;ipler. but 'in iliese lasitides Il>- a grr't iseiglit of ie a11%o. at'l.i,
if its'.cd > a gaie, wîiil ur>' lie besi wcr< Io t'e ituîgiost.

Pl'oes of Cedar, putle or ciistnit cf 5cr>' lie:tvi's'tii. art'
tieces.'<;ry for tit work. 'flc>' siotild lit %et iii coiVit'î eti r
lîroketi %toue and iîc.îil>' guyeti %%i crirves. tir in cc-i îauî itaîîni
double pocle'. %vitii l c' rcis-.rlîi'. lit'ivet' liiilcit IIrN','.

Tise iitoîrs for Itigl pien~itial work artteunve l miiue of
porcelaiii. as <tt mit riaI wca:îhler. liter t liai glais.anid 1s ali

%cg h>groscouie.
'T'his poc'aoslould bîe No thioroighlV v'itrified a%' to ehiibij a

frac-ture like gIas< wilien lîrokeit. olherwîse il wiil absorbs miiiîijure
andt bîreak down'.

Ta iirituiire surface lcakagc'. it'icli, if %eî'erc. iiia>' bt î off
lie pin%. tige suîrfatce oî'r slicli it lias tro laite place is mai:de a%

lonîg andi ofas siahl suirf.tce a% possible. To t.%%ist ii ri'dtiilig
îli-. leakage, iuisulalors wi<i ail iii grocues, over lit' sutrface or

slieli tlle leakage iniiàt salie pîlace, have beco triei nd foiil lai
%voit k ît.l Meien lie oul surface is cleati, but iti operaticn dit il..
ciîtîiuit e aod itroubles eisiic, %al tliat Ille plain huorcelain itisîil.itor
of large' itisilating surface and Itigli resisttce <o itrciiig i% slow
tlie st.itid.ird.
'T'li colpper Circuits are of hart' copjîer, as weathicr-procif àiit,.

latioiî i Iiigi voltages is îk'rfect>y useless, the' cro%!s-%ectii of tiltr
collier being of course sci proportiioneti as ta give tlie lç-'. dt'ter.
initied laposn as sluitable for tise ctaidiîion'. txi<iig. Tliaese &midi.
lions deptd sillon tise cost cf tig lxiwer, the'aniclutit available anJ

tht' deti.and'.. Tt' losi îîîabe redîîcedt<canv'exient b>'<it'uc of
mlore coplier. but tinit".% <lîre iq a demand fer te poawer s.weci.
wliichi will pa>' interest aittd tepreciation on tlehtc diiit 4 îst of
circuits, 80 ccon'm% restilt%.

Ott the ailier lianti, tue copper inay bc red'.sced ant hie is-
increased. but enîy wi<liin tht' boiinds set b' tise demiîiîcof good
regiilation.

ln practire aà los'. cf #3 lier cent. is seldoni t'xcecda'd. anJ a
set-y coinon allowance is fromn 7 lie cent. to îo lier c'ent.

Ses'eral effecis nianifè4sîthim.le in l naiî lisit". sithi
do alot t'xisî on <lioNc cf diret ciirrent s>'s<eni',. and tie>' cle'.rîc
lise CIO ebt attention in planning tht' systen. %'hiile lise actuai
lo%-.es in direct and aiierntiiig sork are about he %-lint' îindc'r
sise sa.me eonditions, uIle drop iii voltage ii <lie fornmer 1'. a'

nmesire of <lînt %vi. slite ai tI'lleter 'it ma>' bc no indication.

111 faLCt, l is piossilîlc Io '.0 arrange' lie cirtis iii %classe c.'is' tof

al<criiliitc work a% tag have a grenaler voltaîge :i< Ilie clc tif Ille
circuiit liti i% geirated aili siat iciblut lusi. dot''.lit indic:ue
liat Ille liste geîc'rau<c' paseer tif itself; il %inple iteanu.iht
%iite Ille slfitiidgiciioti :îîd Ve:îpaat> tif Ille linie aîîd liiad r.aisa's
Ile voltage. intacts a.% :a wiater rMl ini a pipe ligie t-aissti, lire.
surc, il at the -. ille lime timrws tule cuirrcnt out oh phaste willi ilî:ut
volage. and tise rmal powser is thiat obîiîîed b>' lic mutipjlication
cf liset ppiircnt s'clî-mprres bvs tht' casine of sise angle of lag *ii.
troduccd. I,:is ilst'refore oniy possible to rend tht' potici itndien'
lion% on a svatt-nîcgcr, svbicl isirtimen'. take% accant of titi'.
angle, wehite uIl volt and anipere încer readings wvlich are us.cd
lai drierniisie direct calrrent powier arc no< reliable for <liealier'
naliiîg.

Titi% met-case cf volage mnay under certain condition% b'comne
so setiotis% as Io endanger tht' inimlatiton of lise and apparaiî..

is most cases it i% advi-sable ici reduce ste induiction as% mîîchas
possiible, and ta effect thu. tlie iries an opposite sites cf the cir
cuit are stining as closel>' ttagether as i% consitent svîh saifeîv.
and severai seires of ccîuis'alent ci'o:s section uscd rather lisat.%
%imailer nuniber of lt'ger art-e.

To do away wilh unbalancing cf sise phase% af is ht's'em. lime
circit'., shouid bic sirung %ynonicisr-aUy, svhich b'. aiTecîed in tht'
case of tîvo phae fines, by placsng tic gcing ant rcturnisig %vire,
of cadi phase on the' opposite ends of the' diagonal cfa squjare,
and in tht-ce-phase fines by stringing the' tiret' coottictor.,a ilthe
.ortners oif :in equilaicr.ti triangle.

A-; ligltnhig m-ay caisse trouble, not only hi' direct sircke. bit
b>' Ille accitmilasion of sîalic clec'itcty siplon Illte file>, iic'.ius,
îu't lic 1îrovided for griting i-id of it l ey To tii' end. uat

husiiio barbet iîire are '.truilg ablave lise circguits, and tht",'- arc
grounided i froquient interval,.

Thet pptr.4tus in <hi' upart of the' plant constst of the' sv.îîer-
whiec1s. gencralor. raising transformer. and swsitchbard ap-

Reg-arding the' latter<i-oi, ihie -ame rcmarkcs apply a% meirc
made rcgarding similaratppar.itus% in the' distribtitin: station.

A>sl t le Scriners, thueir size '<s u-.utliy h'am'ted b>' thc pouce
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vt tise' si'î'- le it'., andtitliesr -;pved b3  titi wviîel specil,
4'îîia..s gea aiag liet' u'ed.

lThe llsaa:al inca ild oI* at tackîaîg Illae qateosta wmitlh direct-toit'
aîct'tedti it%' ilsu arranîge for a-. powerftîi wiaccI' as is osill

%t'il't vilala ia:ît iag lis ro tper %ize t1ait% Io iaaadic lise loati
propcrly, :ad cic'.igaaiaîg tht. gcait'r.ttir'. toi suit (lie~ wieels% a'.

h'gari% %ize andî '.pt'ed.
Vertical turbit".% %villa tIte roitatiaîg part of te gcaatrator revoi%

saNg ira a haoriazontal plante aire usma. i bail, it %everal reeat plhant%,
laîrizoutai turbiates are! ua'ed direct connaected to the geaterattor,
ithicli iii thIe cale are bI)eow Ille ce't of tise dansi atîd abose Ilte

ctal-race h i.' antinwt deterittitted by thet haciglt of Rt he tIraft t ube.

'efacÇrst %v.Ntsti intarodtces ftiotsîcep beatriaîgs,. whivîis are altv.yN
salaire or tlsbjtiaal, but reiittîoi. lite delicale armîatutre

îtîdaaa's rei chnce fdattae b wacr.Thc secoticipla-ces tle
gtieraîntrat site iiiercy ofwatier.tighîli kedstdstflagbxs

A% tu thle voltage tu bc getîerated tapon Ille miaciine'., if raîîig
traatsanner% art' t.sed, tii is of lîtîle coaist'qtaeaice tuiles' fitIta a
atîtchiate deN!gtier*s point tif vieav, as tae trasforaners ii hiave

eqaîa~i efficiecy ai ally ratio of tt-atîforttaation.
WVhcre tihe traaî'anîisisi voltage i'a fot dattgerotasly iaigh, it i.s of

,oir-.s 1treféraitle t0 do atsay %villa these transforners, and geater-
atie dirctiiy oit the macine.

Ili decidiaîg tii poinlt il ntail be kept in mnîd liant the failtare of
;a trtîitornier iliroagi tite breakitîg dowiî of jasmiation is a attch
l,%s %erionsà matater thîaat that of a gteraltor, stbacla is% les'. likely Io

octtr whaci tuai apparattîs j'. of 10wv voltage. Owîatg. iowever,
te improveid t) pes of gcaîeraîor!>, sve may cxpect 0 %e raasting
traatsfotaîtrs dipnet .isi iii aty cases wlaerc ilie> %voatl
h.ave beeat deented itdseiauew'ih older types.

In -sIecsficiliaîîs drawit up) for Ilte gctîerating apparat ts, Ile
ftilowittg poinats are %trottgly iniisd laponi:

(a ) Thta lte litaîttng of aty para shal flot exed a c'ertaint
'.pecifled teifiperalure afier a certaitn icaîgili tif ratai at fuail Ioad antd

-au addutiona;l tile i a certaisi %I)eciied aterlad.
iz That te elliceetîy i fit lozid. thrce quarters, onie lialf, anti

eue quarter ioads, -. hall bc gutarantccd by tie icaîdererand provcd
by tes.

(3> Thai lise regutatioa of lite geaterîîor sitail hc wi;liiî a cer-
tain per centt. I fuall non-inductive Ioad.

(4) TMansIllte insulatiosi of any part of lise machine %hail îlot
break clowni uitder a sîîeeil'ted voltage sviîicit is iih enougt ica
atllowv of a gond factor af stfety oaver tîte normîal pesie

Ahitatigia il i.. iiillîtis'.ibie 10 %Iîecii3' Iiattils for îiaes retiiiirr'nitiîl
whit'i '.'.il %îtiî every caa, tniny bc au gcniera.lly thai Ilte

dhowiî'eiiwra of ti elrastitre% for large generater. rantge%
fronit itity to foi-tv degrec.s cetîtrigrade. 'lte füeu ioad ciliciecat>
front ninety-foaar la inety-six lier ctt. The regulalion depends
ailoli svitetlier the nmachtine is contîîOund svotnd or flot, lia te
former ca-ze Illte reguatiosi rnay bc anylthing for witiclî lthe com-
pounding is %el, and in tise lasser front tItice tu ten per cent.

The test i.olage applied ranges from three ta tcn stues tite
operative. te foi-ner factor for itigi voltage machtines, the ]lter
foi- lowv voltages.

The tmoderun generator bcig vititer of te itîductor or revolving
field type, in wshiclt site higit poientiai ar-matut-e windîngs arc
slatianai-v, tentd% iIlself to laigia %oltage generatian, as lite insaila.
lionl sîaces atîay be ittcreaserd latrgcly witout rcndering site ma-
chites unsvieldy, for lte reaisi that lte ai-fiature %virc., -arc di%-
îi-ibulcd over Ilte oulside ring wiîere spae more abuindant. aaîd
lite %iliration of ruining, which abrades, and flnally breaks down
lte insutation on Ilite older r-evolving armature types, is lai-gely
atbent iti tite ttewer machines.

llaving sketcited in a general wvay lte points ta bc cons.idered,
-and determined %apont te general fealures of tte tratnsmission, wve

m:ty take îtp lte figtaring of lattes, eficiencies atd titoi%-lowerýs in
bau getterated.

To do iti'., certain as-i>inlption% malstI bc made as in lite aIiost'-
able efraiciencies of ilite line and appa-ýrtusa at *'ariout tonds. '.Viiclî
li.%bectî doîte initite taLbles bcloav. As regatrds titeaip-at,

canttîciciaieffiien ica ts'e b n t%-.umeti shici tre us.tl for-
tii clas'. of work, antd '.'.il bc gîtarantecd by lite matuf.tcîtirer-..
Thte Une cfil'cicneies are whlat %vati1d bc tist'ally allowvcd, considcring
lthe coiper a'. designed for titose efflcicni:iesa.t mtaximum dernand.

l.oazis.
TRANSMtI'etION (generalaior t bsain io00% 7.% */ so% :5%
Gesterators .......................... 96 %~ 94 go
Lina'................................<>0o 9. 9.; 97-7
Raising and lowveiing tratnsformr .. 96 95 94 90

Total cfftcieaîcv of ti-an'.ni'%..ia . 83 S3 84 79

INC.%I)FStit's 2T (dtriibuttion taiîî)
Iiir ati->'dkîribtititiai ai -- ,ooo veit s.

Large acdaiitg tratîsforiiitter..........
Sceadary ditiuitiiota to laiiî...

Total î'flicicilvy of tlisî riiîttitmi..

Alnc iana l-iIt; (dist iiitttil :t îî
Eflicieitcy tif' itlor.........
i'tlicieatcy if are mîacineî...... .... .

EI'cttc'of lise dit ribitiota tio lainltîp'.

()7 97'S f '

9>7 97>S 9_î. a)

ç)3

T1otal elliciellev of ditîîtoa 7.-.o(

l'o.i'E CiRcuiTr (disti-iiîtaîiotî tti iitîtltrs).
Ellicictîcy of hie' ........... ....

Efliciecy of rifritr......
(o 9' 5 9>4

Total efficieaîcy of di,îritî.tt.....i.. .. 8..4

RAtt.WAV Pt.i.i.El (distriîtaîioat 1 tieu')
E--ficiette>' ol rotary' traitsftîrttr... ..... 'q0
Eliieacy of distributiitg lise% in tîtotor'. 8e

'rotai effaieney af distribaatiott .. .8

t88 8;

()(î 9.i go
Si 90 95

Froat thiese efficietîcies of lise aitd apîlaratais lite wiîole iîower
necessari for ail lite miaxiattaiti desianttl. att.a> be aratîsititted ai an
efficiene>' of Sapi. c. from Ilte geaierator suait li lte dist ribîiaîg
litesi in lte cilS'.

The tot:al effiieeaty nt faîli ioad fronit lite gceratntr lat tu the
lattîjs, raiiwa. aatd slalioniary itor%, i% (>S p. t.., .aî and mer lite
average rsîntî'tng condiltots woultIt bc aloi les% iliat 70 p. c.

Tîtese figuries illuaiie tue rentatkable efficiettev tf cectrit'al
lrattsiilitl esa un stiî a nîîxed aîîd s-aryittg load. hl svii lie
sioîiced lisai aI vai-sing ioads lite eflicicaîcies arc tatoi ver>' difféerent,
owvitig Io Ilte faci tuai, %viite Ilte ailpa ratais faits off, Ilte lie itt.

ei-e.'lte in efficient'y, tiats ttlaitttaiaiatng a balanice.
Ii fact, ttier iigt ioad' lthe efficiency' i-;tigter ttati unader

iteav>', aad ks aclaialiy liigit'i itaî given iti lite toats, lec.atise te
tables consider lte svhole planît as operaliitg l fiactitîttal ioad,
%viie iti atcttîat reaing lte appartlas svould be kelpt ait fulîl load

b>' siaultiaag dowat tnits as lite laîad di-apped. ilitas r:aisiaîg Ilte effi-
cicncy. Tite figaure ofO 18 . c. iliterefore ia:y be lsafell' slienta
lite ioweslt in bc net %vilai diarittg lite course of lte ye.aratiid w%5 il
itold'. oaîly fer listent, of lite tond wviIl fot affect lte av'erage
efficieney ntterialiy.

'lrite date astintecl ar t-ait îlaîcd ftor lthe trtsti'ien givrai
hîelow.

Tite potwer- is liat ileca'ti- 3' ;l tlt' dlirîibutting lita," Io î:ake
care tif Ilte ttiaxtituatitditia.1td as% 'lii oit tIlle taie tif total

l>oaVer. 'lut powcr fiactor is a'ata'tu ite toc p. c. foîr Ilte cl.is
of iaad ctînsidered. Ito. iitraaftrt's 4 p. c-, in liste 10 Il. C..

whiicli is aloi too laigi for the pet'k (if ahlto ad, ts tii . i vital lite

line u% desigtted for.
Elecîrical !i. t'. reqaiired at eaîd of lraasanissioî liiste... as,9.46
Voltage of transnliSstOal i enîd ofîiratstiss,.ion lisit.... t5,000
lîeriodiciiy or conipicte cycle, lper s.ecod............ 6
D)istaatce tra.n',niîted in utiles ... ........... ......... ta
P'owter factor-tasaànted p). c ........................ soo
lais'. in traènsformners p. c............................ 4

Sysltem oft-nptsaî-lrelha.e............. .

rigitriig lte t ratimisisîa it t Ille abaîve c attl ittt. ie act a
cîcîricai ui-se plowert ai lie generaltor lerriatîaas.% t 13.<a3, witae tIlie
app'arent itai-se pocr :ts rend b>' volts aatdanticu.rs a'. 83Sb' li
oiter worda, wlîile site i-cal las'. iii Ille lrnnsnissaî tIl 14 p.- t'. tIf

lite polver re(luired i site eaîd of Ilte laste. Ilte aplparenît Itis'. is a 6
pl. c. Tii'.sows% a Itigi power facai- for Itle whotie sy.îctai, andi
is obîaîned by a nion-inductive tond on a lisse wc'li %ttbda'.'atied, lat

%vitit lise wirea pi-aper>' placet!.
To illustrate the effect of an inductive Ioad lapon lthe amouni of

appai-atats nece-ssa-y, anotiter lina with ;a tand p)owei- factor ai 90o

1p. c. bias been flgîtred. lte otîter conditon% remnaîaîng Iltl te a%
hefare. Tii, whle litsag Ilte s.'tnie lo',cs as iti lte fi-st t'ase,
reqtaira'a a7,.lz7 appuare!nt hnrse ixb e.'at Ille geaterattîr, slccr'5'atal-

ang an intrc of generatuîg a1 îpa'rtais of --. 1). c.. or, ita case lthe

pîlant wec in-stalled, il 'xatiltl cai tlownî ils calit'i> -0 pl. t'., attd
i.vaaad decreae tlat of tl'tise rhiti alilaas'. ta P.Ce.

','a're il tant for itese iniduaction effect% Ille îîr.îletti 'auld be, as
sanîll as in lte cale tifdireci current work, batil il i,, iliaey afect

the matici- Ina vci-y gi-cal degi-c..and require the nuot Catreftil cton-
%ideratin ta arrive ai even a fair appîroximationi ta actatai rsa

Considering te fact liatI tiis gtier as laith dawn fi-tnt lthe
wlieela witbsetsh%!ille inaclîinery %villa huilati mos onîe rcvolving
part, and titerefore requiring 110 allentitîn whtien once sItil, il un

aloi -burpiisig lit eleclriciiy sitotalt hiave nloilîolnil Ilte fiteld.

Tîta effort!. ai tha lîrcnt linme tto traat'.nit to lonîger disiances
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will lit- ini'~*..u lirt% roollit il% the ksowledge of im'ulatitifg
ilietituti' iiicre.tv. and, frot site rapidity witli wiiicli tie pre-.clit
voltage'. lunet beei t ntaiîied frot(lie lower for.iserly lrevailing, il
mi% nos cdifliti uto (0 ti-ee Ille iliie Wliei tht. counitry, Wlîicit is ,.0 nitl

il% %aî*uter %%i tîl tleraîli coicred wttUi power fille-& for ;tif

lit.r'i%t-% 'llie 1>'.soe)iaitst! iii ti %a> o ut moeriig .1it iiitrea'.eti
iirrî ttr% * b% rai'.isig tic voltaLget.it:y bc illu'.trated by tlle plant

ceui'.itdcrcd aboie, wheire. iit 8.5,00 volts ltiai 14 p.- C. 103s, the
power tirsa radiiNu of tuile.% itiai direction%.. If Ille voltage
*îvi t!, t led. anid th li.aiîtc lIo%% alîoîvcd, tIlle raIo.1 Wouild bc 40
9sgJIc'. aii1.1 the lers-str% uoîered mroiîld bc %ixicei itttie- ;ts grCat.
Iii *.tti.r Ille'. titi.rea .ere&d %tlif var> i% (lie fotîrtil ixoîver of
t it' rastil t irtat of voltage. l'lîe qîîc'.tioi ottfltlvisauilit>'
uit ri'.îtittîig frotissa dlist.tice ic it:îuîral power avaitable i
juretereiiee lu geiieralioti i tc etitre ot Jisîribtiis by .teaîîî
ixuwer. retlttire. Ilte 8t1ot carettil attetionî. The co'.t of Ille p)oîer
fit] d oi ois site cotiie'r liruliilsc!, is nmade tip of tw ln ts,
ivinitl> . fi'.ud ýltirgc'. and oî>eratîng expensci.s. The fir>.u ii-
.-iijie' lt ivet anîd dcîurediailoti oit t lit plans, tIlle -sctoîtd coal anîd

.i~p ',attetidance. etc*. 'l'ie .iaving by the adoptioni ut %atcr
powe i% 1'.i eo.îi and %uliplies, and îs!rlial% a snmall pari t oflte
latior, licti uded the planît co- si the taine. Slîould, liowever, the

,Iit ot the irîsîis'ii ime bc rsiîougl argcr lisait sisl of th
%iansi a it tite stvitig i interest aîtd depreriatiosi ois IlIle iui-

erecaseit coit ot plansl, shtore is noihisig to bu .ald in t:ivor uft he

If thlc i'. îo clteapening ut cot Ilie steaiui pilanti li the ad-
vaitage t tîme greater reliabil'ity in fines and aprîua.% 1î0
itigli %olt:îgecs iteed bc u'.eJ, and tere i%. 1o ri*J of troubles% wîtlh
uvater powver irîtg the iiîter .î',cl a-4 exit to a gruater or tess
exit i ,î tii' cliîtiate.

ii niasitv cases, lioîvevecr. whierc lite water piower inîîurovecîtit
cau bc mat:de ivith noiall outia-y lier hor'.e powver reîtdered avait-
able, the gaini iay lic large. hI ib ol %o large. lîowever, a'.
%cett to bu the ideà o cIlte public, wii'i con!sider?. a water power
a'. capale ot liroducitig puwer for îîtitiig. îttircly igîtorihîg the
capitaliza.tiutt tce!c'..av for developîtietît.

'l'lie tasxs.ouand ttilzaition ofcecirie power lia% gcuî be
vostd îiie. exprixienul stage, and i% nlot now %urrounsded witiî
tisat mv-suury -wivtcl ui.ed to obcure the fînaîxcial facis, and the
nmore il i.. titsidertcj t. a commeîtrcial article depeadîiig uipon tut'
law'. of supiply atid duutîand tor i% existeicuc, the more Witt il%
tiiscfiiliie,% bcoci aîpparent lu lthe ccutisuiner and ilu' isitalîcial
'.ecîîriiy appecal i o thle Caplltai't.

SELECTION, HANDLING AND CARE
0F BELTS.

NEARi-% cvcry cngincer has one or more belts under
bis cari,, and from the condition mnany of them are in it
would seem that a word of advice as to their selection
and care wotild flot be aniiss, writes Charles H. Garlick,
in Lumbcr.

If, when in need of' a belt, the engineer would, instead
of -simply ordcring a certain number of feet of a certain
width and thickncss, try the experiment of personally
selecting the saine fer the work which he wishes to have
thc beit do, arnd then use the same care in placing the
beit in use that lie docs in starting any other piece of
new work or newv machine, much better results %wculd
be obtaincd than is usually the case. There are many,
very nmany, rules ani formulae for ascertaining the widtb
of beit necessary for transmitting a certain amount of
power. No two of these rules agree, because there are
so niany conditions that enter into the problemn that no
liard and fast rulc can be îtsed.

Froi tlie writer's experience he prefers to use the
following formula, which in ordinary cases will be found
nearly correct:

WII>.OV;ýîc1tv XContact in fcl.
This i%. %ingle thickness. For double thickness belts

- I.- 1'.3.600
Vccitv % contact in le.

Or the îvtdih of the beit can be found by multiplying
liorsc power to bc transmitted by 3,6ocu, and dividing

the product by the number oi fcet of the bei thnt wvil
pass over the pulley, per inuite, inultiplied b>' the Ilutîther
of feet of beit in contact uith tie driving pîîlley. A v'er%
good Il rule of thumib "for sinîgle belts is : Beltîîxg
i inch %vide iîaving a velocity of ooo leet per minute,
tvill transmit i horse-power.

It should be borne iniind, ixowevcr, thitt the widflt
of the beit necessarv to transmit a certain horse potver
depends on setveral 'conditions, one of which is the tenx-
sion of the belt. Whlen aî belt is too tight there is a
constant wastc iii journal friction, and when too looe
a great loss i efficiency from Il slip." A belt should
be procured flint tvill deliver the power reqîîired in a
fairly slack condition.

I3etveen a slov %peed aud a wvide beit and higli speed
aînd a narrow belt, choose high speed and narrow beIt
wherever practicable, in designing for the tranîsmissioni
-of power. A velocity of' beit up to a mile a minute is
practicable and advantageous.

In taking' lengths for belts, wftere it is flot conveniet
to measure with a tape-line the lenglh required, this rule
will be fotnd of service : Add the diameters of the two
pîtlleys together, divide the result by _-, and multiply the
quotient bY 3,ý add the product to twice the distance
belween the centres of' shaffing, and you have the length
required, very nearly.

In hîtying, be sure that the leather is oak tanned,
has a smiooth, polished surface and a fine fiber. It is a
good idea to have the belt urtrolled and examine it to
see tîtat laps are thoroîtghly made and iastensed. Note
whether the beit is ofthex same îtniform thickness
throuighout its entire length, also, that the belt is pliable
and flot harsh and brittle. Note if possible wvhether
the bides which miake up file belts are of uniforni thick-
ness, or svhcther the thickness ot belt is obtained by
splitting the Itides, and if the latter is the case reject il.

As to whetlîer vols purchase sinigle or double belts,
it may be said tîxat single belis cans be used successîtilly
up toi twelve or fourteen inches in width, but where
more power is required than a beit of this wvidtb will
transmit under the conditions that exist in your plant,
belts of double thickness should be îtsed. With single
belts, care should be taken to have them of ample
width, so that there need be no necessity of having
therri tigbt. Double belts should be used when a great
strain is to be put on the leather, or for slow speed, or
when a belt is to be run at one-fourili turfi ; belts whicl
you are called upon to shift frequently, or which are to
run on vertical shafts, should be double.

As to tîte respective value of rubber or leather beits
Rubber belts do flot cost as much as leather, nor do
they, under favorable conditions, last as long. Tltcy
cannot be used in places where the beit rubs, nor wherc
it beconies necessary to shift otten; neither cans they,
as a rule, be run successiully as cross beits. They
should flot bc used where oil ks likely to drop on theiln,
nor where they will freexe. They usually last longer
than leather belts in damp localities. Rîtbber belts %vill
adhere to putlceys better than Icather. WVhen a rîtbber
belt commences to wear oui it is alnîost impossible to do
anythitig to repair il. liaving purchased a new leather
beit, it should, if time wvill permit, bic stretched beloTe
being placed in înork. Tîxis cars be donc in a varietN
of ways, dcpending on the width and length of bell
and the time at the engineer's disposaI. One way is Io
stretch it over two pulîcys placed somne distance apart,
and attacli weights to cither cnd of tic belt. Duritig
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the stretching period a littie oil %hould be applied to thc
leather.

Beiting for electric lighting machinery must have some
characteristics ait its own. For ordinary machines a
jx)sitive steady motion is not absolutely necessar), but
v.ith an electric plant it i different. It s necess.ary for
the beit ta he endless and of a uniform thickness. Even
%o small a thing aîs uneven laps wvill cause a sliglit but
Lonstant jumping or flickering of lamps. With most
dynamos as buiît to-day proviision is made for the purpose
of taking up any strctch that may occur in a properly-
constructcd, dcsigned and wvel-strctched beit. Yet,
should it become necessary ta shorten one of these belts,
it may be done by using clamaps Care should be taken
and the laps made as long as possible, and sufficient
time given the wvork beforc removing the clamps.

WVhite endless belts are to be preferred for almost
ail work, yet in many places the time, care and experience
required ta juin them is such that recaurse is had to the

Fic.. z-Side of Iacing running ncxt to pulley.

mare canvenient method ai lacing or iastening with
clamps or haaks, and of aIl the different methods the
wvriter has been more successiul wvith and prefers lacing.
But even such a simple piece ai work as that ai joining
a belt by means oi lace- a narrow strip of rawvhide- is
sometimes dane in a manner ta very materially reduce
the lufe ai the belt, anid very seldom is sufficient time
or care given ta this work. The ends ot the belts
should be cut exactly square, using an ardinary tri-square
for this purpase. Punch the hales exactly opposite each
other in the two ends of the belt ta be jained. It is
best ta use an aval punch far this purpase, the lorigest
diameter of hales being paraîlel wvith the beit. Twa
rows oi hales shauld be made in each end af the belt,

Fic.. z-Ouîs!ide of Iacing.

the same being staggered. The edgcs of hales should
alt be at least seven-eighths of an inch fram the end or
side oi belt ; be sure and keep the belt square, and lace
bath ends equaliy tight. The laces should flot be
crossed an the side that runs next to the puliey, but an
that side laces should run parallel wvith the relt. Fig.
i shows the inside ai the lacing, or the side that should
run next ta the pulîcys, and Fig. 2 shows the outside ai
the lacing, the side that is not in contact with the pulley.

In placing the belt an pulley, put it an s0 that puîley
in slipping will run wvith, and flot against, splice orjoint.

W~hite authorities differ as to which %ide ut the belt
shouid he placed next ta the pulley, the writer's cx\-
perience bas been that the bcst resuits arc ohtained
whtn the grain side is placer! next ta the pulley. 1.x
perience bas proven that it wviIl driv'e more than %%hen
the flesh side is in contact %vith the puiley, and that the
beit will last longer.

If the belt is to be crossed, do flot put it an in such a
manner that nt the places af passing joints or îaps wvill
meet and be turned up and ruined in a short tinie.

How ta place a belt an a pulley is one of thc little
things one can become an adept in anly by practice.
If the belt is a heavy one and the pulley runs at a1
high speed, it is best ta slow down the machine, then
place the belt on the loase pulley or the pulley at ret.
Secure a firm footing, and with the right hand slowi>y
work the belt up ta top af pulley, when a quick jerk clown
or up, according ta the direction the puiley ks running,
will throw the belt an. When the beit is heavy, or the
operator lacks experience, it is best ta shut off the
power, place the beit on pulley as far as passible,
then take a smali leather beit, or even a rope, double
it, slip one end through the arms of the pulley and
arotind the belt and rim ai the pulley, and the ather end
through the loap formed by the double af the smali
beit or tope ; then stand on the floor on the opposite
side and draw on the smali beit or rope, wvhen the beit
wvill be drawn ta the rim of the puliey. When the
machine is placed in motion, the beit may be slipped
on without any trouble ; then, by letting go of the
small beit or rope when the belt is on the puliey, the
noose will be undone and the small beit wiii be iree.

If the belt does not stay on the pulley, do flot erect
guards ta keep it on, as they are an eyesare, and soan
wear the beit out., Besides, the guards simply cure an
effect, wvhite the cause remains. The cause may be
that the puiiey is flot in line, or that the belt is flot joined
squarely, or one side is stretched more than the other.
Sometimes a beit running at high speed, transrniting
scarcely any polwer, will wvave fram one side of the
pulley ta the other, and if a laad is flot thrown off wiii
eventually came off. In places where it wvas flot con-
venient ta either put in pulleys of larger diameter, or
even wvider belts, and where the use of resin, oil and
other adhesive matter would flot cause the beit ta adhcre
ta the pulley, the diffculty bas been overcome by run-
ning a narrow belt, drawvn tightly, with ends laced,
over the main belt. In one place where occurred a
continuai slipping ai a ten-inch belt, the writer toak an
aId two-inch belt, placed it upon the tcn-inch, and the
twa belts carried the load for years without trouble.

According ta Electrical Engineering, ai Chicago, the
total number ai telephones ini use in variaus countries
has been tabulated as follovs : Province ai Angala,
200; Austria, 20,000 ; Australia, 2,000 ; l3avaria, 15,-

000 ; I3clgium, uzs,ooo ; British India, 2.OQO ; Bulgaria,
300 ; Cape of Good Hope, 6oo ; Cochin, China, 200 ;
Cuba, 2,500; Denmark, îS,ooo; Finlaîid, 6,ooo;
France, 335,000; Csernany, 140,000 ; Great Britain,
75,000; Holland, 12,000; Hungary, 1a,ooo; Italy,
14,000; Japan, 3,500; Luxemburg, 2,000; Norway,
i6,ooo; Portugal, 2,ooo; Roumania, 4o0; Russia,
18,000; Senegal, 400; Spain, i.-,o00; Sweden, 'Îo,ooo;

Switzerland, 3o,ooo ; Tunis, 300 ; United States, 900,-
oaa ; Wurtemberg, 7,000. These give a total ai
1,P402, 100.
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SPARKS.
Hl. C. Blaird & Soir witl probably put in an incandescent liglîl

plant at Parkll, Ont.
The liaiiitx Elec'trie Tranway Comnpany has declared ar

aninual dividend aix lier~ cent.
A mavenient Î% tit foot nt Ottawa ta secîîre a popular vote ori

the question of operating the street railway on Sunidays.
Tir toitsuî of $.-o,ooo i% to bic expendcd for the continuation ai

tire trlegraphic service ani the northt shore of tise St. Lawrence.
Tite C. P. R. arc equipping new tetegraph cilices i Winnipeg,

unmier tlle superintendence of bMr. W. J. Camp, tise conipasny*..
edeci riciati.

ite Royai Etecîris: Co. lias instalted a 15 b.p. Stanley induction
motlus for tire Montrentl%%*.ter & Power Co., which is ta be used
for pumrpinig purposes.

Tire Common Coitncil of bt. John, X. B., lias authorized the
Safety Board ta inake arrangements for liglîting the city at the
expirationt of tire present cantract.

Tire Royal Electric Co. ras secured ant order from the corpora-
tion of Joliette for a i 2o k.w. S.K.C. gencrator, with fuil compte.
ment ofuiransforniers, etv.

The city engineer of Toronto is preparing specificationq for an
clectric plant ta tic placcd iii the new municipal buildings, and at
ant carly date tenders for samne wiIl tic invited.

The Montmorency Power Co., of Quetic, lias made an addition
tn ileir plant b>' the installation of another 6aa k.w. S.X.C. geut.
erator, which wa'î purchascd front the Rayal Elcctric Campany.

The Napanee %Vater & Flectric Liglît Ca. have gonle into tire
incandescent ligliîing bu!,sie-s, and arc slow serving liglitç fromn
their ncw S. K.C. plant recenîty installed by the Rayal Electric C..

The' Niagara Falls Park and River Raiiway Company have
campieted the work of iaying their traclcs an the ncw steel arch
bridge at Niagara Falts, and the firsi car was run over it on July
tMS.

Tite Gait and P>reston Electrie Raitway Company, have askcd
tire tawns, of Berlin and Waterloo for a bonius of $4o,aaa, in con-
sideration of connection by thecir railway wilh flie C. P.R. The
by-iaw ta grant $iz,ooo lia- been carried by the îawn af Waterloo.

Messrs. Miller Bras Jc& Toms, of Mtontreal, have placed an arder
wiîti the Rayai Electric Company for two .bo h.p. direct current
motarq. The nmacinues witt tic direct connecied in îwo Quimby
Ncrew punlpa. and will tic used for the operations of elevatars, etc.

et nurnuter of Manîreat gentlemen, have purcha'.ed a majintain ai
St. Bruno, Chambly dktrict, about ten miles front Montrent. and
pîirposc expendinig a largc sum af moncy in l rs eeîs Ait
ciecîric ritwitv front Mantsreal ta St. Bruno i%. inciuded in the
%Chesne.

The Shecrbrooke Cas & %Water Ca. lias clascd a contraci with
the Royai Eteciric Co. for twa -4o k.w. S *K.C. gencratnr%. Thiq
i% the firthi order tuait lias been plaer! witi hIe Royai Elcîrie Co.
for S. K.C. nîaciner b>y the Shierbirooke WVater & Ga% Co. wittiin
tire lasi Iwo year.

Rt ira% bren decided tlot tô extcnd tire clectie r:ailwav%.vstem ar
Qimelirc ta Monttnorency titis yrar, but cervt liing wilt tic got iii
readine%.% during lise wiîîtcr ta change uIl motive power or the
entire ràtilway from Qîcbc In Cali Tourmient front mcnis tn elcc.
tricity next spring.

The recentlv.fortîned Ottawa Electrical A---o<iatinii itavcclecîed
tRie followiig officers: lion. liresqidesit, T. Aticarut: îtresident, J.
Murphy ; is.reicî,B. ."sarctîand:; sectretar, E. Bailey;
Itea%urcr, B. Notait. Ecitive Conîniitece Mc.s W. G.
Bradley. E. J. O'Reitll, P>. Grimes and J. Johtnson.

On Qucsbirtitday ani elccîric railway car witlî sixty tired
holidav niakers on board wa% procecding front Vancouver ta New
WVestminster, B.C.. ai a rapid pace xitcn an axie broke and the
car cantpleiely overturned. The 60 occupants were jumbied
togeilier in one mas as tRie car still on ils side ploughed alouîg
ii %ide of thè track. 'Miraculaus1y a% it serems, nobody was

kiiled. thaugh bevcrai people were mare or les injured.
John lVhilip, af Grand Valley, Ont., lias secured a franchise

fromt the carporation af Arthuîr for thc iupiy of cectric iight in
thati iown. lie wilt generate lice curreni nt Grand Valley from
bis S.X.C. plant, anti with tce aid! of step.iup transformers transmiit
it ta Atitir, adi-»îancc ai 6n mUes. Mr. Philip witt iUluminate the

sireets ai Arthur with aiternating current arc lanlîs. Tire ardê.r
for tie camîtiete work 11.s been placed witlî the Royal Ei'lectri.' Ce.

Tite adjourtied annimat îIlctilg ai tise sliarehldcrs of the 1lu,n1.
ilion, Chedoke & Ancaster Electric Raitwvay Comipaniy wn-s it'ld
oni June iti. Tire reports slîawed ftt about $30.000 or suo)t k
hald been placed. Tite comipany wisli ta clilpO%e af 14iaooo iiort.
beore beguîîîing active aperatians. Foilowiiig are tlhe niiew di.
rectars and officers : Mesrs. E. A. Cliffoard, pre%ideiît ; Jaroi)

rSitaver, vice-president -. E. Keîîrick, auditar. E. lictiterauî iuti
%V. R. Clarke. Mr. %V. F. Wallier, Q.C., Wa't re.ap,aiîîru et
retary-treastirer and soticitor.

As sources af energy, it hia% beet lîropoâed tn tise Ille iteat I)og%
af Nortis Gerniany, and wtiat is now îîractically ýiasto lanid is ex.
pected ta became availabie for manutiacturing ail a large %ce.
Tire bags af lite Vatley ai tire Elms, for examplc, coer iiîuîîe
t3maa -iquare mites, and tule proposition bans beci nmade te crvet
in thi% sectian a l0,000 horse power clecîric plant which watild
can%ume annîîally somti 2oý,aoa tans ai peat, equivalejit ta tuec
amount yietdeiJ by 200 acres. One acre af bog avcragiîig testi
feet iii tiîickness cantains abont i,ooa tans of dried peat, and tire
amount produced an 430 square miles wouid afford as mucli licat.
ing power as the 8oooo,aoo or mou e tans of cnat aiinuialiy iîd
in Gcrmany. Thte proposed plan contemplates usinig the energy.
on a canal and iii tire amanufacture of calcium carbide.

At tire annuat meeting ai the Ottawa Electrie Lîglit Co., lieuti
on June 28th, Mr. T. Abearn was clectcd president, l-ion. E. il.
Bronson vice-presîdent, and Mr. J. 'W. IciZae managitig directar.
Thte revenue for the 3'car wa4 $159, 5 83.54 fram ordiiiary souires.
ofilight, hieat and power, this anlount being an iiîcsease over tire.
viaus year ai $.ç.6S9%t. Thc grass expendituire for tire Icar
was $109,117-61, an increase ai Sio,293.i8. Tue report recani.
mended tait noa divideîîd tic paid! for the Iîa.st hlafyear, but tuai
$12.520 tic placed tai tire credit ai rest accaunt, also tire whlîae
balancc af $24.368.o3 ta the credit ai the profit and iass accoutît.
t iiky bic -tated that tire company paid faoir per cent. for tire firNt

haifyear and ha% been paying eigbî per cent. annuaily latetv, but
thc directars canciude titat proper atloances have îlot lîiithierte
been made for depreciation and renewals.

Some particulers have came ta itand of the project af harnessîuîg
the Rio Cabre, in Jamaica, by tire WVe%t India Etectric Compai>,
of wbich Mr. Henry Holgate, late ai Montreal, is manager. Tire
warks arc %iiîuated near the great tutnnel ai Boy WaRk, ai which
point te river is i6o feet wida. Tite dam wilR %tretch froîn one
banik ta the other, ta be embedded in the solid rock. Tite con.
crete and mas4onry %utnk in the rock ai the river battant witt go
ten feet below te water. and atiove the water the watts of the
dam witi rise sartne nine et or thereabouts. The water is takemi
in front the dam by a piple cigitt feet in diamctcr. Tire pipe will
canvey about 20,000 cîîbic icci ai water, or about i 20,000 galluî.4,
a minute tn thc power worics. The iple will tic provided witll a
steel valve ta regulate and contrai the supily of water ta tise
power bouse. The pipe whicb fends front the dani ta tire power
fiouse wîit run aiongsidc tite river for anc ntite aîd a quarter. The
p>ower bou--e wilt bic buili entirely oCasteel auîd concretc, tire Nteel
work atone weigbing 2jo,ooo potunds. Tire river in its% corse for
anc mile and a quarter draps about 47 feet, Wiîich, aied t0 Ile
foot of the dam, aniaunîs ta 56 fei, which witl tic tlle fait ai tlle
pite it ils course ta te ivorks.

Thte Montreai Transportation Company. have jut..t compiîitcul a
new cievator at Kingston, Ont., the power iiause i wiis is buiiîi
ai brick, 48 x P feet. There is a brick ctîinney, 836 Ceci 11i1li,
with a four foot six inîch flue. fi stands ana tiîirceui foot six iuîur
t-quare base, riunning ta tlle height ai twenty Ceci. Ih then pointus
ito.n ocuagon. and froni sile beiglît ai twenty-fivc Cci front lise

ground tiule remainder i% circualar. Ttc enýitie in thelpowerliotsuc
uta a Corliss tandem compound, wiîb cylinders twcny inchi, fOriy
incht and forty-eight incht stroke. Titere are also an improved
RlaL-e twin vertical air pump and condenser, a 6oo hotrse power
beiaer, suppliyng~ water ta the boiier itcated to 2i0 dee Fais.-.
an oulside packed boiter, plonger posiip, 8 x. -x i z (cet, Cor Ceediuîgr
lthe boiter,, and a battery ai three boiiers, cacb t6 x 7,2 inclue.
Titere is al4o a fire pump with a capacity of 750o gallons pe'r
minute. The powcr bouse is provided with anr eicctric ligliting
plant. An 8i taI inch Ideal engine in direct connectcd ta a
dynamo opcrating ai i ta volts, made by lte General Electric
Company, of PeterboroX Thi,. dynamo igitis over 2oo sixicen
candie power incandescent iampu in thecelevatar, power homse
and office, besides tweive speciai arc lamip% on the wharf, being
long burning lampe on lte incandescent systemt.

CANADIAN ELtECTRICPii NEW-s »glIst, 1
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ELU.TftIC RILWNiY DWPcRIiTMENT.

THE HULL ELECTRIC RAILWAY.*
BV F. C. Atîro';

-A r the prescrit Stage of elect rit: railway devclopinent,
thcîe is no subject more attractive to the electrical
cnj'ineer, or wvhich more seriously dcmnands t!)e consid-
cml tion of the steani raliroad manager, th;în the possi-
bility, as yet mainly undefined, of the profitable conver-
sion to electrical operation of existing roads operated by
steanm. In the Street railway field, the success of elec-
tri,. traction has been of the " veni vidi vici " order ; the
mule, the horse and the cable are ini process of becoming
mnictories witbin the short stretch of less than one de-
clic. A simnilarly successful attack on the larger field
ait precrit occupied by the steam locomative, is another
niatter. For one thing, the steatm locomotive is admit-
tedly- doisg its work and doing it well and economically;
for another, the transmission factor is at present, wvork-
ing it out in any wvay we choose, a serious limitation of

tion of this jlossibility is founi in the case of tie I luil
electrie railway.

Thle 1Iuill electric railwvay ruis fronm I lull, a city of
i5,o00 inhabitants, lying iisnmiediately across the river
froml Ottawa, tlîe capital ot the Dominion of Canada, to
Aylimer, a village Of 2,500 inhahitants.

Until june, 1897, the main line wvas known as% the
Aylmer hranch of the Canadian Pacific Railwvay, con-
necting at Ilull wvith the C. P'. R. and at Aylmier with
the Pontiac & Pacific junction, a road running north
some 70 Or 8o miles, througli the cotinty of Pontiac.
While operated as the Aylmier brandli ùf the C. P. R.,
its business consisted of transferring passengers and
freight from the Pontiac & Pacific junction rond to the
Canadian Pacific nain line, a considerable freiglit
business in hauling lumber from some large mills,
located midway at Deschenes, and also what passenger
trafic existed between Aylmer and the city of Ottawva.

HULL ELFCTRic RAil.WNV-E..CTrRic FRFiGýisT Ani) PASSENGFIR TRAIN.

of electrIcity for steam, even

The work of the past twvo or tbree years, bowvever, bas,
establisbed certain important points, even to the mind
of the most prejudiced steam railroad manager. The
13. & 0. installation at Baltimore bas demonstrated tbe
possibility of constructing and operating electric loco-
motives capable of exerting a greater tractive effort
than the most poverful steam locomotives anywhere in
use. Tbe work on tbe New York, Newv Haven &
liartford branches, on tbe elevated roads in Chicago,
and elsewbere, and on the important suburban lines
'%hich control tbe local business centering in Cleveland
and otber cities, bas shown clearly tbe commercial ad-
vantages to be gaiùed by the conversion to, clectricity
wvhere quick and frequent service is demanded over dis-
tances Up to 25 and 30 miles. There is no doubt that
even wvith our present transmission limitations, a very
large field exists for the electrical equipment of suburban
:înd brancb lines of steam roads, wbere tbe present or
possible business is of such a nature that its full develop-
mient can only be attained under tbe special conditions
of operation rendered possible by tbe use of electric
traction. An excelent exaipte o the successful tz-

* Rcpmoduccd from the Street Rail*ay Journal. New Vork.

Its operation under these conditions %vas unprofltable,
and the Canadian Pacific Railroad was quite willing,
wvhen approached by capitalists interested in luniher
mills and water power aiong the line, to Icase the
property, consisting mainly of io miles of single track,
for $5,ooo per annum. The equip.nent of the rond, for
electric traction, wvas immediately proceeded wvith, the
powver bouse being located at Deschenes, -nidwav
between Hull and Aylmier, wvbere an excellent and
cheaply developed water poiver wvas available. The
gentlemen interested in the preperty are among the
most prominent in financial and business circles in
Ottawa, and they bave flot spared any expenditure
necessary to put the rond in tbe best possible shape te,
hIandle the business and pay a return on the mosiey
invested.

Tbe total lengtb of track, including sidings, iS 26
miles, tbe mair line rusining from Hull througli Des-
chenes and Aylmer to Queens Park bcing double-
tracked througbout. It wvas intended at first to operate
the line as a single track rond witb turnouts, but this
was found not to be feasible on account oU tbe numhier
of train units. The right of way wvas thiercfore pur-
cbased outright from tbeC. P. R. and a second track
wvas laid down. Tbe rails are of steel, wveighing j6
lbs. to the yard ; and the tics cedar, of the standard

range in the substitution
in suburban practice.
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dimensioi., and laid 2,640 to the mile. On the whole
line the iinmber of highiway crossings ait grade is three,
one ovcrhead andi one grade crossing being made over
steni ronds. The hecaviest gradient on the portion of
the fine used for frcight is 2 per cent. ; there is one
short grade oi 264 ect to thc mile, on the branch fine
runng ta Qtieeus Park, over which there is no freiglit
Service.

I'OWER 11OUSE.
In the power hlouse located ait Deschenes there are ait

present installed six 6o mns. new Amierican vertical tur-

lici.i E:Eru aîw~ E»vui.ws çiF L.OCOMOTIvE <SUMMI
bines, built hy Kennedy & Sons, developing at the
normal head ai 9 ft. 6 mns. i,ooo h .p., the jack sbaft
speed heiný î6.î r.p.ni.

'l'le railw:îy genieratois consist of two steel frame
machines, of the Canadian Cietieral Electric Company's
standard type, having a caPacitY Of 325 k.w. each.
l'awer is also furnishied from the jack shait ta operate
two 15 o monocyclic alternators. from wbîch

having been found sufficient: to give a reasonably con-
stant speed under the violent load fluctuations ex-
pcrienced wben operating the electric locomotives.

CAR 11OUSES.
The car bouses located alongside the main Une it

I)eschenes are af stane, and consist of two buildings,
each z5o feet long by 70 feet wide ; each af these build.
ings contains four tracks, with pits continuied throaugh.
out their full length ; space is also given for an excel.
lently equipped machine shop and for a tool house, ,tore
room and draughting room. A swinging crane is pro.

vided over the working pît and hydrau.
Slic jacks for handling the motars iii the

pits themselves.
.. ~. ROLI.ING STOCK.

< The ralling stock conlsists af thir.
Steen double truck motar cars, of wlîich
'~four are closed and fine open% alsa of
Stwo single truck 21 foot cars for lîand.
'~ling the local traffic in Hull. Four 13.
Sbench open traîlers are being added ta
Sthe equipment this summ ner. The double

truck clised cars are 40 feet 2 inches in
length over >..!; vestibuled at botli ends
and flnished bath inside and out in solid
mýabogany ; a special feature in the de-
sign of these cars is the use made for
an observatory and smoking rooim af
the vestibuled compartment at each

iend. The equipment for the doublejtruck cars consisted ortinally ai two
So5 h.p. niotors, but in practice these

Fi ANDWIT> . have not been found entirely satisfac-
VITR>tory. The present standard equipinient,

bath for the open and closed cars, consists of tour G. .
tooo motors, geared to, run at 25 ta 30 miles per haurl.
This bas been found by experience ta be an admirable
equipiment for wvork ai this class. The trucks uised are
af the Blackwell, Taylor & Brili make.

In addition ta the rolling stock mentioned above,
which is required for the purpase of handling the pas-
senger traffic, the com»pany operates two electric laco.

HV:.,. ELECTRic RAiLwAY-1.riNtEioRt 0F POWERm STATION.

current is furnislicd for the extensive lighting business
of the l)eschlecs Electric Light Company in Iluli and
the citv (A Ottawa. The difficulties uisually cxperienced
in spccd regulation with water power are largely over-
camne by the uise ofian artificial load, thrown on and off
the generators by a very simple and positive method
dcsigncd by the clectrical engineer of -the company, J.
E. B3rown, the use ai water wheel governars alone not

motives, and an express, baggage and mail car, con-
s:sting of an ordinary closcd body, mounted on double
trucks, and equipped witb two G. E. i 2r0 motors. l'le
company bas also a Ruggles rotary snow plough, and a
snow plougb manufatctured by the Canadian Gencral
Electric Co. A most efficient aid in fighting snow, and
ane which bas provcd most effective during the past
wintcr, even witb stornis that have stalled the steain
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roads for several days, is the snow plougli on each car,
decsigned by Mr. Brown, and shown clearly i the eti-
gr.tvitgs.

01I the two locomotives, both of which are in every-
d;ty use on the road, the liret, which lias been in opera-
tion silice ils starting up, two years ago, consists of a
2-, it. 8 ins. body moutited on heavy Blackwell trucks
andi equipped with four G. E. 1200 motors, gcared to
mni at 20, miles per hiour. The operation of thîs loco-
miotive has been exceedingly !,atistactory, ils usual load
beinig five or six loaded Ireight cars. Locomotive
NO. 2, whichi was placed ini operation Iast sum-
nier, is a miuch more powerful machine, the body
being 26 ft. in length and the equipnîent consist-
ing of four G. E 5 1 motors, capable of developing
8o hi.p. each, mounted on McGuire 'IL" trucks
wîtli steel-rimmed wheels. Severai improvements
in the iorm of the body have been introduced,
the most important beîng the lengthening of the
cab and the placîng ot a door and passage at eacb
end. The latter was rendered necessary by the
inconvenience and danger experienced in hand-
iing the trolley where the ends are of the standard
slopîng style of the No. i locomotive. The No.
i locomotive is provided with hand brakes only.
The NO. 2 machine is equipped with Standard
air brakes, operated by a motor-drîven compressor
piaced in the cab. The larger locomotive hias
beeti found iii operation to be an exceedingly
poiverful machine, as many as thirty-three freight
cars having been handled on a shunt ; the ordi-
nary load is twelve loaded freight cars. The car
bodies and locomotive bodies were manutactured
at the shops oi the Canadian General Eiectric
Company, by wvhom the entire electrical ecjuip-
nient used on the road bas been provided.

The following statement sbows the amount of freight
carried, and the nature of the business done by the No.
i locomotive durîng its first season. This, it should
be remernbered, was the first in which business was
done*and did flot include twelve months of time, as the
fine was not put in operation until during the spring
nionths. A very large increase in this business took
place during the second season, rendering necessaty
the placing iii service of a second and larger locomotive.

6oo lbs. flour ......... ... .................. G tons.
88,2oo bushels of grain .................... ,8oo
s,S00 live stock ...... ..................... 500
17,020,000 fet ofIlber ............ ...... 25,350
2 000 cords of fire-wood................... 3,00oS
Manuifactured goods.................... -- 408a

Total ................... $7-3t8 tonts.

p.m.), eight for 25e. ; red tickets, good betwcen the
stations mentioned on Suinday only, eighit for 25e.
commutation tickets, giving sixty rides per mionth, $5
for the first month, $4.6o for the second month, and so
on down tO $3 for the sixth month, and cvery sub-
sequent month up to the twecth ; famnily tickets, 50

rides for $4 ; school tickets, good only iii Aylmier and
Hull, forty tickets for $i.

*rhe officiers of the road aire as tollows :President,
Alexander Fraser ; vice-president, WV. J. Conroy;

IIULL ECTRIc R.%ILWAV-IsJTaItuoRI OF CAB.

secretary, W. R. Taylor ; mechanical and electrical
engineer, J. E. B3rown ; purchasing agent, 1-. Seybold;
trainimaster, C. Aird.

It k said that the Bell Tcephone Company Iî,ve decided 10 instail a
metallic circuit in St. Tîcomas. owircg to the interruption by the olwration
of the Street cars.

The ratepayers of Ilamîlton have votcd in favor of e>.tendîîcg the
franchise of the Hlamilton Street Railway Company for iftten ycars, or
utia 19)28. The vote was strongly against thc corporation tsunilng
contrai of the road.

Tenders are invited uP t0 Auglist 301h fur supyn nincandescent
clectric light plant for the corporation cf l3eet<n. Ont. Mr. john Gaît,
C. E. and hl. E., is consulting enginer, and Nlr. %V. Il. Mitchell
chairnail of the clectric light cosinîittec.

The Charlottetown, l'E.1., IÂict anl lPower Conipany lield its Iiist
gtneral meeting reccntly. MIr. L. L. Ileer wa% clco;en president and

HULL ELrvcrauc RA.LWAV-4o F~r. DOULE TRucK EK.sCTRIC CAR.

An important feature in connection witb the bandling Mr. lcnry R. Loidly, C.E., engineer anti manager. Mr. Lordly wil
of freight is the low cost of locomotive repairs as _m go to England Io consult with latex h ota nwccti ntr

pared with a stearn locomotive. An additional and im- to lie uscil for Street Cars
portnt avig isthegretly edued ost or leaers A company, known as the Metropolitan Electric Coiî,any, and
portnt avin isthe realy educd cst fr cean r prescntccd hy Mr. T. Lindsay, has macle appîlicitinn ta the city couincil

and attendants in the car-house. cf Ottawa for permission Io sel) electric light and pbower within that
The following are the rates of fatre charged : Regitiar city. The conipany offer to supply electricity for c cent per anipcrc

tickets, tbree for 25C. ; white tickets (good between hour, with a diacount Of 40 per cent., andi also a further <liscounit of 12
Aylmr ad Dscbnes TereauandHui, fom :30 per cent, for cash within 15 days, ofr the lowcst net incter price. It
Ayler nd escene, Ttrau nd ull frm 63o will be remembeed that recently thc Desehecnes Ekectîii Comp,1 any wcre

a.m. to 7:30 a.m., and between 5:olo p.m. and 6:30 refnsed a similar privilegc as that aîlccd by the Metropolitan Company.

CANADIAN ELECTRICALi NIEWSAugust, 8898
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SRARCS.
A o baylas asitet the Dominioal governiment for a subsidyfor anl electri r.'ilway fr-oni 1ondon, Omit., pmt%ing through Strat.ford, Aritoma andt Timcdford to a point oit the Georgian Bay.

Ain b.iglisli syndclae ha'. secuireti a coîitrolling interest in the:Wn'l %'etîiimmrimcr andi Hutrrard iimiet reiephotie Compani>, whichaoibtr;ttcs, ai extenisive syltcîi, exteniuig te tlle United States.
Ail iimportanît cotra etia%. recctii bcen nmade betweeîi theDo,îimion Cottont Comîpanîy and the Royal Electric Comîpany,wlmtreby the former are to in..tall electricity as time motiv* oeinii îeir works. Tite comtract cuits fur s,500 hmorst Iawe2r (rohIe Clmaibly work.., wiîli the optioni of imcreasing it to 3,000, thee<itiltlcite1 mtio for twenity yeais.
Exii#ients art' being conducteti on a symt for teeglmiigwiîlîott wires between I.averioclî Point and Flat Hlolman ti InIlle Blritishî Channel, al distance Of 3,4 m*iles. T'e Morse code efsignal.is i ued ant ie messages are reat by %otmnt. It is Ntaîed

timat 40 words per minute have been -iigltie atics anti rendwitmot ail>-' diffi'ully. Tite sybtlcm is the invention of WV. Il.lîreece, etigint'er.in.chiefof the Engli.t General l'est Office.
The Montreni & Sntotberni Comanties Riiway Co.. whicha ob.taineti a charte last year, was given power ut the last sessionof iarliaiiient te extenitls operations te the cotmnties <if Beau-harnois, Ciîateauguay, Iiuîîîingdcn andi Napiervilie, and toiiicream.e il,. bonding powers rromn $2.000oo 10 $25,ooo a mile.Authorily is alsc give I Nt-sIl elettricity for light, imeat anti potter.hi'. Albert J. Cortilieati, ut âtoimîreai, is the promoter of the

sN'henie.
Mr. R. il. McColluni, son of Rev. J. Il. McCollunm, of Toronto,lins invetitet an autoîatic braite foi' street cars, whicm wasrecesitly lested. with verv Natim.facttmry resîmits, hy the management

of the Toronto Strtet Railway. Tite ftinction of Ihil. new braite
i% Io atitomatically work tapota Ille traiter, which aithlie prescritlimte i% aclti uptin b>' the citi hanti braite. Owirig te the manytimîiex of the comiductor. lime traiter breaks are seldoma tmsed, andlime car rushes fom'ward witii such force tbat the troiley ks drivenatteand, tiempite ils actinmg braite. WVii this imovel brate, hcwever,the car îîîay be htoppe)t, even witii a loadeti traiter behlint, In adistance tic gremter allait ils own lesigth.

Munîicipal tradinmg in electric Jighting fixtures; bas beentleclareti tu> be beyonit the powers cf municipal corporations inEmîglamit ii time atm'ece of legisiative aîthority to abat tAfct.Thle questioni aroseC, according to the London *'Surveyor," atL.eirestrr, wherc Ille lown brouglit actioni Io recover seulî$2(rom a trade6mni to whoinit il iat bolti lamp.. and illter fittings.Tite court decideti ahat silice tic goctis hai benî furimishaet theymumst bc paiti for, but that the plaititiff shotilt bear tue costs, antiid cmcarly exceedeti its4 powers. Tue towîî diti not restrict ilstrade t0 patrons of its lightii Plant, which might have alteretilime case, e.specially tlie supiplying of lampa. The realsoning usediib tis deciiomi woiîld domibtîcas holti goot itis %ide of the water.
Prof. Callemîdar, reccmitiy of the staff cf McGill Uiîiversity,

Msontreat l" dmstesigmet a platinum electrical 'esistAnce tiler-momneter, capable of measutringr temperature te the ten.tliousandthpaît of a tiegree. Tite extrenie tieiicacy of the instrument makesil a valutabie aid imi secîmriiig accurate observations of ale tenm-
perature of laite anti river water during the various .quson-ç of theyear, a%. no tiermonieter is available for sucli minute measure-mnit. A long stries of observations of the temrperature of theSt. Lawrenice was madc la'tt winter by the McGili prcfessoirs, inail of which the îîew instrument was utied. Hy its aid it lias beenfoieti ahat lime greatest deviation that taites place in the winterduring the icc-fortning period, iii only about one-timoîsandîha part
of a tiegree.

Mr. liemry Symions, Q.C., lias hati estimales prepareti byclîiient Emgiisiî eigineers on lime construction cf the propos:etworit of alime Wellanmd Power and Sîmppiy Canal Company. This
îîoet imivolveN lime construction 01 a canai froma the Wellandk1iv1.e th ie brmw of Ilme mîmontain at Timorolti, a distance of 8niies% limhe con'mtrtmtioti at Thorolti of a power hlousle, andi fromTiiorolti ta Lakte Onitario. a rAcelway by which te cari'y waterini sime laite. The eNtimiate for the machinery te generateloo,ooo, horse power ks £i2,s,ooo; for transniision line taTorontoat a volage of io.ooo anîd dclivcry of jo,ooo horse power, £Soi,-(>,,b; for excavationi andt cater work connecteti wilh the landier-îaking, £.:06 The total estimate therefore amouants te

£2..452.t6z, or rougiîiy speaking, $t2,ooo,oc. If the amount tobc, tclisereti iii Toronto is reduceti te ao,oloo horse power, the
project woulti cost $lo0.ooo less.

* JAMES MILNE ~
Ment. Caîmi. Soc. Civ. Eng. Latte Gen. Sup'î. Torornto Incandes.

cent Light Co. Teacher Elecirical Enigineering, Steam
amid Steamn Engine, Toronto Technicai Scheeol.

CONSULTINC ENCINEER,
Pla:n. Sp)ecificattions, Superintendence, Atvice, Estimnateson Steamn,Hiyd raulic amd Electricai Plant s. Speciai Maciierydesignîed.
spEcIAm.Tims: Steam antI tlî' Steatm Engine, includling Evapora-

tive Tests, Effhciency T"e.f Steam, Ilydraulie anti ElectricaiPli'nts. Central Stationî Manmagemenit reporta catefully pire.
parti.

Ooe: 80 Quid Lieé Buidw - TORONTOO ONT.

TRADE NOTES.
Tilt BâIlcock & Wikonx Company, of Montreal, have becurcl limecontract (or houers for the new civic clectric light )lant at Granbmy, Q2ue.
The Elpctric Construction Co., London, ont., arc installing a 6 h.1î.motor andi pumip for the corporation of Burlington, Ont., to mplit thewater for streci sprinklers.
W. Doherty & Co., organ manufacturers, Clinton, Ont., have in.stalleti two 15 h.p. multipolar type motors made (or thent by the Elec.trical construction Co., of London, Ont.
The Robb Engineering Co)., of Anmherst, N. S., who put in five oftheir Robb'Arîansrong tngines for the Hlalifax Tmsay Co., are nouptmting one in the Union street station of the St. John street railway.I t as a 300 horse power tandem'-conipound, side crank engine, mecdiumfeeti. The Robb Conmpany are now shipping enigines to customers onthe other side of the Atlantic. Three have been sent I0 the Isle ofMon, for use by a tram companay, andi thrce amure tu Spain, andi asevenîh une wili bceshippeti te Liverpool shortly.

UPTON,
"MIDGET"
Long-Burning

ARC LAMP
The Ontly Thorougly Re-

liable ENcLOSED ARC
LAstr te suit ail cur'entm,.

ALTERNATING LAINIP
A SPECIALTV

Hrdttl Carbons

Vila for PAamna'.

John Forman
ILDrIUCAL &IJPLME

M 4fig SL, lofiTREA
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Thme directors cf the Bell Telephone Company have decidemi lo in.crease the capital uf the companty tiomt $3,16m8,00o tu $3,900,0o.
Tobin D. Bankts, an engineer, cf Toronto, committeti suicitde recentlyimyinhaling gas. Deceaseti %as atone tinte engineer at the Globe> lc
The Western Elctrical Construction, Company reccntly contilmcncc.Jbusiness at 2io IWillmain avenue, Winn ine. W. T. Stewartd aimd F.Votes are the chief members.
Tite shareholders of the Montreil Noat beit linet raiiway a<thnîizc.ithe directors tu issue new bonds ta the extent Of $31i0,000, ant u canictlandi redeem the olti issue of $Ico,ooo.
According to the danily press the Toronto Railway Coi.any lusenletreti suit against the Simtans & 1laisite Electric Co., of cheoguî, for$25,000 for bteach of warranty of a generator.
The electric light plaint at Tilb>ury, Ont., owned by Mr. R. Il.Snmith, suas destroyeti by tire on July s8îh ast. The loss i. abo)ut$4,ooo, two'thirds cf which is covereti by insurance.
The town cf Bianîjton, Ont., has given a contract for ciecîric strretJighting te Peatren Bru.. at $o per lanip per annum. The latter willinstall an arc dynamo anti 1robaim1ly un incandescent dynamo.
The cil y counicil of St. Thomas, Ont., has granîcti a charter ti thel'coptes Telephone Coi., capital $6o.ooo. te conbtruet a iteilontsystent in that ciîy. The prelidcrnt is Mr'. Joaph blickemorougm.
Tite corporation of Thoroiti, Ont., ils advettising for tenders for theextension o( the ciectric light plant, subject to the passing of a Imy.iawauthorizing the necessary expenditure. The ebtiniateti cost of the suokis 57,561.
A compmnay has imeen formeti, cotait4 xseci ofSir william N'an lomneS?-naîor Proctor, cf Vermont, Mr'. Aliger, secretary Unitedi States navy'anti others, to develop the suater pnmwer nt Grand Falls, N. B3.. andtransomit electric pmower notai tu River du Loup and south tui Wood-.stock.

1 . Dt. Kelly, a linernan employeti by the Bell Telephone Ce. st'cterbrm, Ont., white at suori aloft on Charlotte sticet, caie I.tosimul tanews contact usith a livecelectric powuer transmiils-sion suare anti agroundeti telephone suire, niomnteti on the sane poie, anti was instantlykilieti.
Tht Bell Telephone Co., of London, Ont., are statedti 1 have te.spondeti te the challe-."- oif the Peoples Telephone Co., andi loweretltheir rates. Telepmhones 'eîmces have biten retiuet tront $25 andl$30 t0 $20 a year, unlinîit . jfor doctorb' anti dentists' oii'icts fromi$35 te $25.
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BABCOCK & WILCOX
WATER TUBE STEAM BOILERS

1Fil-st m nxenedi i0 .

UNPRBCEDBNTBD SUGGBSS
Nearly
2,000,000 Horse Power
now in use, with
Sales Averaging
20,000 Horse Power

r per month.

L.arge Hoork, '1I\d. I fre v J.I I I i l kitis

Babcock & Wilcox, Limited.
LON DON -\i GLASG;OW

FURNACES, HEATERS, SEPARATORS, CONDENSERS and other BOILER ACCESSO RIES
1Icad Office for Caniada :202 ST. JAMES STREvET, N 10NTRE I L.

KINGSbLY

ifator JuDo §toam Boilors
For Power and Marine Purposes-Adaptable to, the Highest Pressures.

HIGHEST ECONONY GUARANTEED PRICES MODERÂTE

11 Iend Sales Office for Cznada:M ' IMoneTrot Ota .L. l VC/XL L15 f~~ G IfBell Telephoiie Buildinig,
,6%.MONT R EAL

CATALOGUE FftEE
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The directors of the IThantford Elcctric Light Comipany have instruced/ The Ottawa Electric Comnpany will increase their plant nt N~u. 2tlheir nianaCcr, M.r. WVyse, ta procecd ai once to lîurchase the ntcessaryV power bouse by adding a 6o.inch waîer wlicel and a z25.ligl.t arcplant for tic extension of the wocks. gencrator.
The Eat%tcrni Towndliips Light. Plower and Carlîide Company lias The Ontario Telephone and Switchboard Construction Co., LiîiiiîîVI.decaded to 1putclia!c the clectric plant it Nnrth Hlley. forînerly owned lias been incorporated, wîîh a capital off $75,ooo. Il is coliîpolej ofby Nc%çrs. Edgar &Roy. Th cptal tok fhe c nî ny is, 0'000 Messrs. Robert Fox, T. Il. Snîalliiiin, F. Il. Lecys. T. Il. Purdon, Rý.Theofiscr' ne:A.J.Godon1 orh aley, l)resident e N. X Bayly, John I.abatt, Moses Masuret, John Mimne, Dr. J. D. WVilson%Valley. Slicilîrooke, vice.presidcnt ; Dr. Edgar, North 1 latlcy, general and J. R. Mlinhinniclr, off London, and 1l. R. Evans and Il. C. Walttr,manager; O. Roy, MNontreal, secrets ry.trecasurer. off Dttroit.

TIIOS. L. KAV, Electriciaîî and Manager. T. 0. API>S, SecretaryTrcýa,,,rer.

KAY ELECTRICMOTOR 00.
Manufacturer!. of tIi

KAL.O DYNAMOS M OTORS
0 e aiAuND F r Il P orpos s,

L samos for Electrotying and Electropiating, Incandescent Wiring, Electricalaîîd Melianical Repairing. Agents in Toronto, St. Catharines, Guelph and Ottawa.EstiatesandInformation cheerfully given.AdesalCorrespondence to-

32 and 34 Bay Street North, HAMILTON, ONT.

SUTTON'8- BOILER COMPOUNO
By Brewers, Babers, Ogers, Laundries and

, .<fS1t lectric Plants.
FACX/NCMEYER FAILS WREN HNMESTLY TRIED

The Wm Sutton Compouud Co.,
of Toronto,, LimIted - 208 Qsuo St. lea.

THE CANADIAN BRYANT ELEOTRIC C0I
O«»M«30: RBRIDGEPomrTu COMM.

TO THE TRÂDE:
With the establishment of our factory at Montreal for

the manufacture of the well-known line of Bryant Sockets,
Genuine K. W. Rosettes, Sawyer-Nan Cut-Outs, &c., we
have completed an arrangement with the Western Electrie
Co., of New York, under which that house will have the
exclusive sale of oils manufactured by us in Canada.

Any orders for shipment fromn Nontreal, or inquiries
for terms, prices or catalogues, should be addressed to
the WESTERN ELECTRIC CO., from whom they wiIl receive
careful attention.

THE GANADIAN BRYANT ELEGTRIG 00,
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CANADI

1802 Notre Dam
138 Hollis Strai

IAN CENERAL ELECTE
(LIMITED)

HEAD OFFICE : 65 FRONT STEERT WEST, TORONTO, ONT.

.Factories: PETERBOROUGH, ONT.

BRANCH OFFICES AND WARE-ROOMS:

eSt. - MONTREAL. Main Street - -

et HALIFAX. Granville Street -

NELSON, B. C.

ELECTRICAL APPARATUS
0IF JAL1 IKINDS

Railway Apparatus
Direct Current Lighting Generatoirs

Alternating Current Lighting Generators
Power Transmission Plants

PlOaSi, MOntlnn lhia rANADIAN FLECTRICAL NEWS whon corrospondîini wlth Advortinors

le0 cou

WINNIPEG.
VAN COU VER.
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At a fecentilincetiig (if the couricil or IIhC
tOwn ofJouiim, Quec . Mr. L.. A. li kdt, E. E.,
wa% :arpoî1nItd consulinîg engirleer ta the
iiiurncipiIîty.

Lphreiî Vli 9îrte îroîeni or the In.
gcîîi i.Mccanic'cils As%<iciati(> (4.ii.tliine
tir secotirr Muek ho waç Ille wîntier or

clhanicai Conrse ai ih l onuinin Natijonal.
.Nîtàrv.il, l.; prminciai lillmer itiiiectifr, and

aiço a iiieciiit>cr of the Canaian A,ý,xiiion of
Stationaiy 1Entgiiieci'%. lit recenîii 3crt
Ille cîîîîloy of %%. Ruthecuford & Son%..tnd
was preenîcîi on that occasion with a hancl.

i.oiiîc biiver u-aier jog, as a tokcn of respect.
lic is now forenian for I.ytziluriacr, Mat.
tlîews, nicclianicai engitneers, blontreat.

A v'altainbc woric lias just iîccn i%çued iîy
'%cssrs Loninans, Green & Qi., of Lontlon,
Eng.. and New Vnrk. ht k an exhaustive

,ticatise on Ile direct entrent inotor, ii author
iicing C. A. C-trus.Wil'on, laie ilrîifcsîor îif
Ekecitical 1Enginccrizng nt NMc(ill Universiiy.

blontrcai. Tice amni of the book iç %aidti heb
11) alfl>. Ille iirinci)les; of clectie dy)naniic'
Io the direct cuircot matoi. Althougli the dis-
cussion of ciîîîntiu îîrincilbic.q is oinîiied,
thîcdiffcieni sulîjcc.s atc trcatcd in a vcry sinipie

[lut conci.%c nilanner. It contains ot-cr 300
pages, weil iiiustu'aied and nîccly printedl.
The price is $t.25.

WANTED
.A ln K. W. Coîîîpourîd WVotind Gecrator,

i 2; Volt'. Nltit be iii it-st cla%% rianirîiîg
aider. Give îîîait and tLiii Imrtictul.rsN.

BIOX 30, IECRM Nl:.Ws.

Splendid
Water Power

and Speclal Inducsments

TO MANUFACTURERS
To Locate on the

st. MdurIGc River
PROVINCE 0F QUEDEC

1'11F Su.WîwAX VATER ANSI l'owttR

COMP'ANY i% prcpared ta treat witiî jrte,
dcslring Io icac large iiti of power.

For informuation, tdcirc%.& lte Coîîîpaoy,
1724 Notre Dame St.., montreai.

THE...itcurr o-.

CRGFTAN ifSTORACE BATTERIES i
STORACE Of Oany roquired capaclty.

IlTTRY e tntea Sp«aî oCft Niedirai ai Dental liatiids.%
>. liaiîre of iknd, Pitted andt kechargcit ai

leasonaluIe rates j

Sherbrooke Street Rattway Power Plut-43 lach Crocker Wheel la loirisolital Settiag.

CANADiIAN
iIRANC t,:

22
Sheppard
Street,

TORONTO

THEE
PATENT TURBINE

INDIVIDUALS and CORPORATIONS.-,
onteupiatinr dt îtcveliiient

of',Vatcr l'o*cr fur

Electrieal, mIning or
Nanutaeturing Purposes

are itiviied to simd for ont- figtire..

Mle miake a Speciait)y of furni!shijo g Coîîi.
plete Plants, designed ta tmeet tlle rcqîîtire.
ments of the particular locaiîy, timus
securing Ilagh Efllciency and Satisfactor>.

Resuits.

TH IENKE ACIE O
Tho W9. KENNEDY &. SONS, LIhnItod

Manulaiuirers 0t-qu - e Owrin Sound, ont
THE VERY LATEST AND MOST POWERFL

TUIRBINES
Accurately Machine Dressed Gieiwng. Iron Brldgetrees. Pulleys,

Shafting, Trevors Swing Shingle Machines, &c.
Propeller Wheels from 12" to 12' diameter

and for any Purpose.

NOTHING BUT FIRST GLASS WORK.

Gan 1 BOGom6 du L166tri6dI EBiB6r?
F-or our free book entitled etCau I Becme Au Electricl Engineeri"I address

The Electrical Engineer Institute of Correspondence Instruction
(Caductni UidCr the itUîWCts Of~ l'i 1*11 ELIKCTICALt.N ihiCf

>I N I M I X. 4 .% fl e V s, . z. < : u .r at V u u rr.c a oL I E R T Y S T R E E T , N E1 W Y O R K , U . S . A .

NEWTON Lightîng Specialties
]FLUSH SWITCHES

DOOR SWITCHES -Q
for Ouiebec :

MAUtDERLOtt & GO., Mom

Noi>on fiplifN9G
FUSE CARRIERS
BUG CUT<OUTS,, ETC.

Go..0 ILIIBERTY STREET

FIXTURE ARI4 SWITCHES

Aitirtist sPý,Q
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ALEX. BARRIE & CO.
IINFACTIOr3F.- 0r

RU Ri'NSIATED EIEgIRIC SIES
and CABL.ES

TcL l074 + 589 St. Paul Street. MdONTREAL

CttARLus F. CLARK~ ae>Creo<1'teuldent. ARDC'ETmr='rer.
ESTAISISIIED 1849.

THF BRADSTREET

MERCANTILE ACENOY
THE BRADSTREET COM~PAY

346 & 348 Broadway, NEW YORK.
Offies in the principal chties cf the United States,

Canada. the Euroea Ctnincal. AuwiraIia.
Jin I.odoo.Enlad

The I3rdszree Company is the o!dest, and. finan.
cdy, b ahstrongeat orzanuza:on of its kind-m orkingj, cone £nîereu and under one manaremctit-wiîh wader,
=6 fzaîîons. wîîb more c3pital gosested in the Loir.

set aai itcxSedsmae mony) eseey yer for the
-.1eio adicmnation of -uformation than any

itai institution ini the warld.

TORONTO OFFICES:
M(cinnon BIdgq., Cor. Jordan & Melinda Sss.

THOS. C. IRVING, Superintendent.

If you want to.......

SELLI
ANYTHING~

tthe wholesale and retail hai'd-
Ware nierehaxtS and xnanufae-
turers

ANYWHERE
ln Canada, you eau, reach tlaeM
througb

Tas CANADIAN

HRUWÀRE mLN METAi. MERCHAT
MONTREAL 3±d TORON~TO

Circulz-tes in Evezy Province.

A Weky Jou"a ofarincefoa
lic:, sand pubi c i.ork-.

The recogýnized medium for arti st 
menltr Ten irra

.3NDA CNRC 9E.,R
M

"Dîot nion*sereiya do

titan itcicuI kl;ow

You cari leurn itoa' wtbout iavli borne.
.urceosguoatceri licol test bocks frre.

STEAM ENCINEERUNC
Mltg.EectrIcai or Civil Engineering. Matl.0-

m l," iclzr;Miig Ac,îeî or N.e-
eýnrai i>u1 g Ure 0:I-Jumt,iltc: Archt.
toCtore: Metail'iatterr Draftina: lropectuog,
&Mlok.keeping:. liortiand: Etitiak: lirsoches

TAIJOHT DY MAIL $0
flrcI.r fr. ei.,...btJtt yas .1.1à %0 8184y.JÎÔ
ut... loci. 43.00) c *n.t. , 'adt.1...
lie lutirnUouai Cormpondere sîbwol. a

Boxi oC04 iîeraaiou l'. Mai?

The Packard Electrie Go.,1 Liited
%IAKRSR OF

Lampsu Transformers
SOLE AGENTS FO. .. .

Ssheeffer Recording Wiatt iVeters

.%eee.%e ST. CATHARIN ES, ONT.

W RITE FOR PRICES ON

LAMPS
Sockets, Ctit-O uts, Wiring
Supplies, Induction Alter-
nators, Etc., Etce Etc.

MUNDERLOI- &: GO.
61 ST. SULî'îCî SiT.,.NMONTRI'Al,

Patrollizo Calladian Ildustries
Whien buying Stokers, buy STOKERS, and flot Iaw-suits, as sone companies have donc

in purchasing infringing devices.

Being the Absolute Owners of the Patents covering the First and Only Successful Underfeed
Mechanical Stoker, and the Sole Mýanufacturers of same in Canada, aur solicitors have
explicit instructions to take procecdings in the Exchequer Court of Canada against the
User as well as against the Manufacturer and Importer, claiming dainages and deliverv
Up of the I nfringing devices.

The Improved Jones" Underfeed Meehanical Stoker and Smokeless
Furnace is at present installed in plants aggregating 25,ooo h. p., cach one havingr
been sold on its M.\erits.

Send for aur Book on "4Smokeless The G eneral Engineering
Boat'" If you wish to reduce your
fuel bil. C o. of Ontario, Limnited.

cmmCalx ]Life IB~Ii1dirlg, 'T'O ONTO,9 ONT'.

-Ploase mention the CANADIAN r-LEc*rRiCAL NZ'WS when corrospondinaZ with Advotsors

Atigtist, i&)S



CPd4ADIPIr' EhjEÇTRICçh NEWS

Mie'a I3oiIer G)overings
AHl S:ecaîil t %s>r Nlould ..;i* thec NI-*\% MlIC A B>l l.EIl 'sn P

('0 VFA I N G. 11i, 1: 1~.EN I DUli )1RABLE. . N A.IA(;N ilF-
CEN'NON CONI)UCT R OF 11l l'

'x 13EST 0! ALL NO v-CONDUCTORS.

Full Particulats. Repots ol Tnals, Puices. Testimûntals, &c.. * tom

THE MICA BOItER COVERINC CG., LIMITED
- MONTREAL - WINNIPEG - 9 Jordan St., TORONTO, ONTARIO

ALSO MANUFACTURIERS OF, CARD
-n CLOTHING

811PORTIED OAK<'
LEATrft BACKira,

LOOM REEDS, ETC. l:

GENERAL ~ ,

MOtITREA!- TORONTO MILL SUPPLIES. MONTREAL TORONTO

THE OTTAWA PORCELAIN & GARBON COR, Limîted. ONT.

aronPoints for alkinds of Arc Lamps, including oe
C arbonand solid carbon for incandescent circuits.

Mot or Bri3ruses mdJ Sipeciaities, ini 0 Porcelai;n hIsulators, Cleats, Door Kinobs,
Cirbon for Teckgraph, Tl'ephonie * mad il kliids of Pressed Porcelaii for
auJt Electric Llizih Suipplies . .. Electrical ;md Hardware Liines.

19Lb 0OO05 CiUl1RiINTEED TO OIVE SfiTi8PfflTION

LONDON, CANADA

Toronto Office: 42 York Street.


