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(CENERAL ELECTRIC CO., BERLIN, CERMANY)
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CEG. F. BOSTWNICK
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6"STARR"e
INCANDESCENT LAMPS

FULL CANOLE POWER
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~ a nd of ail1 % nitages andi candle power.

..TRV fi 8AMPLE LOT..

JORIN esTRRI, MO GlO., utd. ialillax, N.&.

SPECIAL
High Class Split Clutches
and Couplings

High Class Split Pulleys
- -~-~FOR ELECTRIC POWER PLANTS

* VVlI'rE F~OR PFRICES -

DODGE WOOD SPLBIT PULLEY
Office: 68 RING STREET WEST7. T011ONTO.

Go.

YIJLGAIIZED FIBRE 00. E ABIIE183

SOLE MKANUFACTURERS OF HARD YIJLOAIIZED FIBRE
lia Siseets, Tubes, Rofds, Sticks antd sipeci siwj>es to ordcr. Calors'. itcdl, IUuack aud Grey.

SENI) FOR CATALO(;UE AND) PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL 0F THE WORLD.
hGtorU: WILMIiIGTON, DEL. OFFICE: 14 DEY 8T., NE-W YORK.

ST. CHARLES & PRINGIE

OMNIBUS COMPANY
JJELLEI-1II.LE, ONT.
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.~~~ I fEI ! TE[TGR .8
1* ý- ýand Hose Wagons
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KAY ELECTRIC WORKS
No. 255 james Street N., Hamilton, Ont.

DYNAMOS
For Arc and. .. .. .

Incandescent igohting.

MOTORS
Irnm % H. P. to 5o1 Il

Liciro lhtnu 'Machines and ( LIer-Il

E.Ilectricial Applialies. Sec i'tnîo

Io t Mill and Factory Li .lating . _.. _.._

liRIT'E FOR CIRCULAS.

NORTHEY MFG. 00. r ToRoNTo....
... ON fMRIO.

.POWERMPMP

For Geuacrti Miter Supply
-. - ' >&'>"" ~ ni Lire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES

HIGH CLASS PUMPING ENGINES
FOR HIGH DUTY. SUITABLE FOR TOWN AND CITY WATERWORKS

FINE. - - T.R 0

ELU Street cars
.... O RSPECIAiTy ....

WVe also manufacture Horst and l'rail Cars
of eve'ry description.

P19TTER80N & GORBIN.
ST.C4T1ARYESONT.

TELEPHONES
TH11, "T. fil. NEfsSY,

Automatic - - -

- - - Telephone
Canadai. 1Sept. 12-h. z8.
U n ted Saes. ept. i,9t> 2

8
Q3.

Grerzt 13 ian. Spt. ith :893.
F-rance. Sept. igtb. i8qj

$Pt utII Diqned for Warehouse
an atory Use.

.&nd f"r nerw cýat-.togue.NSa. 7.

SAMPLE LETTR.
%1'TEKgAL, Oct. 10. 1893.

Ms~.T. W. %sus & Cý.
749 Cr2iR St. ontres). P. Q.
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CIU~U~DiRI~4 ELaECTRICRij T4EWS July. 3894
THIOMAS A. EDISON.

k. prsn a a trlfllJi'cc ta stesi montber of lir Fi "T~
(.%. \FI.W%;t'n exteclemt pofrtrait tif lliiiiia% A Edlisont, sie

fainots% titi craintal l%i crer andi en% entor Mr Fdîso, ii* l;
(if iîtel extrîtg lion, n .tq boiro In )111 cCoîttln, 41 yr.ti*
ago'i. i f)~< rcversc', %%liait) crlook lits am lie '<c'vs at

-lis eau ly age tbIli>tget teo seti las owfl living. lie tegals tais
Iiis%ii% (aiCCI' a% a5 flCwbov on1 tic Crni lunk railssay andI

wliilc tiis eiîptyed .oiinciiced st uti tmr and exp>criîiting
tacleîisiv At seventeeni ycars of age lic as saici lu hiavé ie

<0i11e laséic t <lieîobt exilera telcgraphlirs on tlic railrond 'l'le
history oif lit% greates:t achiescînient, tlic inicatndescent clectric

Lassais. andl tluc leital b-ities sslîmth lic lias liait go figlut to iaiîîîain
lii% riglits as <lie itenor, i <l lie fresb iri <lue iiis of aur

rentiers. The inventive characier of INr. Edison's inti can lie
Jiillgetl iv <lic fait tchat lieca lia eran gr.intcu n less chans 720
patents, wlhite in addition lit lbas a 5o applications on Cile.

THE DES? RESISTANCE FOR THE RECEl VING INSTRU-
MENT ON A LEARY TELEORAPH LINE.II

DYv l'Moï W K. AYICTOt4. F. R. '%. ANI) C. S. WItITKIt<AI, Ni. A.
t 1If lierre l>c a single carda fault ;at any, onc point o! an ailier-

svi'e gond telpgraplassue, Il Q r Ftg. 1), tgas easy go prove cbat the
lest rcsiit;tnce to gave the rccîviig instrumenci t ietier end of
thr tarte is equi;l tn tlhe apparent résistanuce af it le nt testera irons
thage end when plait to the cartiu at <lie ailer essai stîautsle a restei-
.%nie ripent ta chat of thc sîgnalling baltes y il cliat eîîd For ex-
ample, if we désire ta know whl shoult ic <lich valle of q, the

instrument. Théi l'apler shows by ani cl:iboraie iiiatluctîiitcl
calculation tini, wha;te'r lic thec nature olin lenk on1 a telcjr.îpîl
tarte wlietlîer thc lc:îk lic a single one, or lic distribîited %long
licr tarne accorcling <o any law of distrihuiun <ie saisie salle
ihls <ics for <lic Iesi résistanîcc ta? mit c<li reti ni int i

nment, viz., the rcciving iiiîniimci .î etier endl siînuld have a
résistance e<îîî;l tai<llc aparent reibtitite of <hlisse %slien
testd flots% <liat end anmi put dircu t o enarlt atlier cit.

THE HAMILTON PUMPINO ENOINES.
hlSi. O N01., )une 34<1<, i8t94.

sii(, -rînerr lias béena a vrecat deai saisi of laie Abtut <lic
llitiltnii puniing englunes. 1 tank a gril) (ci %e chrlist, andl
thlînk <lie less said about glacial sie liciter. rile> loîok as <luougie
<lie> )nid heen i war n îlî bqiiiuethuîiig. If tliey hasve tant lîroketi
down vhial base-c i lie éirans stratps teen plat on <aiai for?
As for thc test, like îîuay .îioîucr salaîde in <bis (iiy., il svas ai a
kîiid svlîicli any capuable lisin shiold lie asha iiecd Io hive anay.
tlîlng to doc with. Cans any olie point aise go -a Iirbt clabs enuiinc
grande in Hiamilton ii tisent>' ycars, witli oiue excepîtionî ? 1 knos
lierre lias béran a gréai dral saîci ii fasor oif <lic engines salade
aind salit tiere but If one of glaiali %ilouhl bc lîuadcd t< lis raied
capacîiy, liscré wauild lic iiesseil lots oi foun. We expect to
sec a furbt-i-clss eéliine turne i oeil of liaîinsiinn ini a icis el.îys.

Ian <lie aliamasse let tas have ;a rcst front lieu l iniliî postaleîîs.
w~hiai 'A.Iih plintei s, eng mnes, parks tit ulîîiillasses uve .11e 4t l.iîsh-

ing stock for <lic coititv.
Y'oirs trîîly,

"011. C,îN."

MOONLIGHT SCREDULE FOR JULY.

FIG. 1.

résistance of <lie rezeiving instrument ai thie Q end, the line
ainisi bcieied front the Q end FiX. :!) %viser plat to the îeatth a:
tlicIl end! ilruugb a résistance, b, equal t) chiat of the signalling
liatter> tîsuall>' eiiployed ai <bat end.

Antr the m.îgnetic effect produces! b>' an clectro-magnet of
given %ime shape, and! construction is propurtional ta <ie pro<luc
of thec rurrent angeo ctec square rooi of tbe résistance of ibe wire
sviih wliicli the colt is sound. *rherefore i< follows <bat tlhe
iiiagnectic effect of thec rr:es-iny instrument ai Q is proportional
<o A I ,and! ibis lias a maximum svbcn q is lequal to the ap.
parent résistance oi tbe [ne testeil (rom the Q end and put to
earth i lie Il end! Ibroisgl -a résistance b.

z. l)uring tlie course of sontie lectures a: tlie Guilds Central
Tcchasical College lasi year on fauhîs on telcgraph lines, <ie

quiestion arase whetîier sie above result was uinuversally truc for
-a dhnisiicentra ai along thee une, or ont) . for a single ca-th
f.uîîl; antd, if ibis solution were 310: generally truc, thers what
wa-s <lue best résistanîce io give to <lie receiving instrument i the
esa of a iehcgraph tine thie leakage alang whicb followed any

l:uw. Thé complété solution o( ibis questi.on «Ibows chat ishen
tlic Une is unifornul>' lealcy tbe rcceis'ing insirT.. 'cnt ougbt to

ha;ve a resistance erqui io ti apparent résistance of thee une
ssben testeil a: tlie receiving end! and! put direct <o cartil aihle
sencling ens!.

The résistance of the signalling bateiy dises not in ibis case
appear in the best valise go gis'e coq, but !bas arises (romr thie fâci
cbat, wbertas wben we are dealing witb a single eirth f.1uli we
assume chat thie signalling baitery ball a fixed E. M. F. and a
6ixed résistance, bere we bave assumaed cbai the potential of thec

Moti.

3.
4..
5..
6..
7..
8 ..
9..

15..

18..
39.

23..

24..
25 ..

31..

1.M. 7.50
7.50

le 7.50
Il750

Il 7.50

8.5<>
9.50

30.20
11.00

<.00

No light.
No light.
No liglit.
le. M3. 7.40

7.40
7.40
7.40

el 7.40
7.40
7.40
7.40

le 7.40
7.30
7.30
7.30
7.30

~~ .3.40
.'3.40

3.40
3.40
3.40
3.40

3.40
3.40
3.40

.. 3 1.40

te 3.50
*~3.50

.. .50
No light.
No lgîlit.
No lîglit.

30.4

33.00
.s 13.30

Il32.00
A. 'I. <2.20

32.50I

1- <30

2.20
.. 3.20

4~..00

4.00

Total,

No. of
I murs.

7.50
7.50
7.50
7.50
7.50
(1.50
5~. 50
5.
4.

3.20
2.50
2.10

2.30
3.00
3.20
3.50
4.20
4.40
5.30

0.50

7.50
8.30
8.30

152.00

Fil.. 2.

scniudng endl ai <léirern, was képi constant. Now ibis as <lie
>telle tbttug as suposng thhat <ler sigtiallig ba-tttery of fiscs! E.
M. F. bas an exîret. .Ay low internai rebistance. I*h2 two ré'.
%uitb are ibereiare the %allie.

If Ille distrisiuted Irak iollow an). 1.1w. tbe génécral differýt.tia
erqîation caiînot lic integrates!, ans! we trnsi deat wiib tlie pro.
blem% of dettennining the best résistance to gas-e to tbe recrisvîng
initnittîrni at <lie enit of tlie Irak>' telegrali line siithtout aciually
litcgr.ting eéquation, ans! ssithotigbît cxpressing lin ani exphicli

forte% lier s.-allie oi tbe cuitent cbai passes <lirougl Ille rcce.vingz

CAUSES 0F EXPLOSIONS.
TuF causes of explosie)ns may be sunuimes! up in one sentence,

namely, lack of sirengili <o withstan-d the pressure. This want
of strengtb nia>' bc due <o fauity construction, but as a rade
it is due io some acquire'. weakness, unknown simply because
unlook-es for %Veakness results trom unequal hecating, which
produces uruequal expansion, fromta corrosion, iinproper seîîing,
scale, lott watcr ans! want of circulation. It inay not always
be possible <o avoid unequal 1,eating, as.for example, in getting
up menins many bolers will ;)e botter in somne parts cban in
others, bol scale car be prevented b>' Ilboiter compounds,"
ans! low svaîer by a tailce cire. In som-2c types ai bolers no
lîrovision as matde for waier circulation, ans! unequai hcating is
sourait to occur. A thorougb inspection (rom trne to lignîe
will iniotiii thie engincer if h is boliter is ssetkened by ai, but

tlie besi plans as <o use sanie othcs type. To sîus cap, the engin-
ecr must undersians! and ici uapota the motto, "cîcernal vigilance
is <lic price taf s-dety'-Safety-\Valv.

The rrempts o! 35le >oiclSircest Railway for Nuuy wen:t he larg'esi
sice- thiIlaopiîan of the elmrtical systcm. imotinting <o s85.o. an in.
<sosie of $25.ooo oser the corrtcspondinS înouatis of lasi yc.ur.

CANADIAN ELtECTRICAti NEWS july. 1894
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LIftING Up AN ENGINE.

lIt W. L. Cictç.
EN~.M.1ttsarc ofien bothereci by the potunting (If tleir

engi uîcs, antd as puuinding tans be iie.îrt by cvcryoile in the
uiciglibo'b'îd, ut ib s ery annoyisug. *Tiiî tre itiany tliin"
tuat tiuse pîotnding, sti that ini sontie enlinies thec cure of it is
qute .1 tiinifflex sîîbjet., Bing out of issue is the gencrai
Cause. EIîlîr the suit ul ouît lua file witli the cyiintlcr, oî flic

cranîic pin is not put lin strauglît, or soitilun eisc of the kinti
is thr master. A bu gl spct crigine pcrfectly i fine wil be very
.tpt ttî pou id %%#!I b a I ig lit luisit, titnlest thr licrs t onsideralîle dc-
presuini1, 0%% ing %i dtt lica% uct tiirust couiiifg on the entt iiistcid

of the coummnencemîent of the stroke. Thîe tlîrîst is caîîsetl by
the miîuentuni of tise uloving parts. Tîî ascertain if an cn
gisior is in fine. flie taack cylitîder lîcati siioîtii lc takeni oaff the
îîisuon, piston t>It, anti cross licaid stiotîli hc talien otut of the
way, anti a fine A A, Fig. i, shoutti bc ptîî throuizli the cylintier
andi Tuetit bh nitecak otolti tlis fine in thme
cylindter we take a scrip ni board, A, Fig. 4, anti bore a couple
oi tinotes tu fit river twio nf the stutis at the cetd af the crylinder,
andt in thecenter ofi sue boartd ve bore a larger hole, çay 19.
or u t!' inclies ini tiirneter, antd attach the corti ta a li ttle stick
Il, tiîat stretches tcr(os% the bole. The stiain on the corci witt
htalu tlîis in position, andi it cao lac reatlily shifted.

In front of the craiîk sec uup an upright, A A, Fig. 5, with a
litaIt in it antdt a stick Il aîcross it. The hale shuli lac in fine
with the inititie of the craik pin. The corti useti for this ptîr-
poe shoulti be stroog anti snîall, anti shoutttb lie atie af some-
thing that wiii stretch ;ierfes'tly sîrais.ht. A sîlk hair fine, sncb
as is tiset by fishernien faor fli flshing, is the bcst. Some
inen use annealeti wire, but asire- gels harti anti stiff, anti kinks
get in it wbich cao never be ;aerfectiy straighteneti, anti one of
these Links is very, apt ta cou'av wiîer eyot wanî a perfectly
straigbt fine. WVire is nat reconament d. lie sure that the
stuffing box K, Fig. u, ix pfrfectlv dean. Attaca ane endi of
the corti ta the stick Il, Fig. 4, andi the other endi ta the other
stick. The corti shoulti then be <tr.wn su îight as to be perfect.
ly straight. It cao be tigbteneti b), zurning ti'e stick Il over
andi aver. To centier the string cut a stick a trille over ace
baîf the diameter ai tbe cylintier in kcnptn, anti try tbe cord un

thc ceti of the cylinder, cîîhting off the catuper stick as occasion
retqurses, untit the corti ix exact) in the center ai the cylinder.
Then get a shorter stick anti try in tbe stuffing box, unovung the
enti of the corti that is beyond the crank tuntil the corti ix
centereti in the stiffing box. l'lien go to the back end tif the
cyluntier anti try that again, and su an from anc to the ather
until the uine ix exactly in the center in bath endis of the cylintier.
There ix now a linse ta work from ta bring everyttîing straight
with thc cytinder.

The flrst thing ix ta finti oui if the guides are in uine. Take
a stick (Fig. la) witb ane side straight. Bore a sinail hale in
it and p ut in a secone stick, as sbown in the cnt so that it will
be.ýeIti snugty but wili stili be loase enough ta be easiiy moveti.
Se this stick against the cdge of the guides at 1 andi J, Fig. 6,
andi mave the smali stick up ta just touch the Une. The end
of Ibis stick shonîti be sharpeneti sa as ta bring a smati surface
ta the line. If the guides are in linse, the stick sbould just
toncb tbe tine ashen tried at bath entis. If tbey are flot an Elne
it witi tauch the linse aI only anc end. Iftbat ix tbe case there
ix but ont reniedy, and thiat is ta swing the cylinder around anti
put in strips of brass at L, Fi>4. t, as this ix the place that the
guides are usualiy aout. This as qtuise a job and requires somte
time anti considerable patience. tt ix accasionally necessary ta
sbiun the cyiintier up on the ather side. The fine wiii now
have ta bc set over agaun until it is once more straight witb tbe
cylintief andi ýuides. Fig. 7 is a cross section ai the guides
tbrough the lune XX, Fig. 6. A plump lune suspentiet froua

pnt Il will tell if tht guides are perpenducular. If not, the
bd shoulti be swung over, or arotind, until tiaey are. In

case this cannot be done, citiier the cross-taead wili bave ta bc
changeci in the stioes, or the shoes thenîscîves changeti su as ta
main straigbt in the guides, and at the samne turne bnng the
cross-bead pin icvet. Knawing the style ai crass-liead ut wauld

bc easy Io tell iiow tu (in tiiîs. l is a vcry gond test for ani
eîîgineet's judgnn.

*Viic next tiung to toisidcr is tlie crank. Ctît -a suiaii stitk
bat wd ii utft u the çirank, and miark a fine at ross the

tenter. ilring thec rank pln up tunslcr the fine titi it tsont lies,
anti iote wititlicr the fine cro%scs tlie miark oun the stitk, or
1mow intui.1i of itus ont nut ttii tturn the crank artîntit anti

brnthe pin tui tinder the fine on the otiier saie. Note liw
îîîucii si i ont on that sie, ant if ont, wiîctier it is oui the
saisne side of the maîrk a-. tiefore. tir on the oppitsitc. If oui the
sitie, it shows tbat the t enter of the piîn Î% not uns lise %vitl
tis: tylintier, antire shait iiut%t lie stitis ct cotli!s ustil tire uine

crosses it aI the iîddlc. If the cou-
saictinn of thse enginle will rot iiwts
asitia tire îileauî1% at liani, lake off froei the

__________ side or the cratik*piuî boxes tIlic aiiîtiuîît
tiaat the lise siîuisthiat il i-, omit. Thlens

- -~__-~~ fit Illeces of brass ou the otiier sie oi
the craiîk-îain boxes in iiakc lt)p wiat bas

t - --- heurn taken off. If tlie boxes can lie re-
cesseti for these pictes, ait1 the bcttcr
liut if not, lhey cari be fastencd ini witii

pints. If the line is on one sîcte tif the miark wiîcn the (rank is
on tuer center, antd on the o(Iler sitte when on flic mther tenter,
it shîows tiiat the shait ix nît squiare sautt the cylîntlcr, in salit l
case the 0111cr endi of the shait siiotitl lac swîing aitoutît tu tarim:
it sîraight %viril the line. If it should itaipens thtîa the stîaft
cotil îlot lioe att tit tînie, tire diistatnce tiiat it nitist be
mios'et cars be calcutateti, andi then it caos tic tlone aîîy tiie
alierwartis.

Suppose that Fig. 8 is a1 siaft anti crauîk. It us pîlain that as
the tdistance froits the angle tu t, in either tdirection, is the saine.
nioving one of tiiese poinîts a certain tistnce avili uîove the
other anc the sanie diistance ; but if sac tdtublîe the tdistance ta
one of them, carrying us to 2, tdien weslîotilt
mave 2 twice the distance tlint Ive siîtaîlt
i ; su tiîat to fintl the distance we shotîtti'
niave the enti of the shaft we isî divitie
the lenRtb oi the shait up to the miter pillar

block by the lcngtuî of the crank <not the
length oi the stroke>, andi multipty the re- j%
suit by the distance tilat the uine is out
fruit the mark on the pin. For instance, if
the mark on the pui us atut i-t6, the shait .

2,t4 feet long, anti the crank ane foot lonîg,
we nîultiply the i.16 ly 214, wiiichiî nakcs

~.2that the atsite îîîllar iutst be uiiovcd. Tuo fintt if the siîafk
us levet, place the crank upright andi suspend thc pltuîib fine
tlown over tlic entd tof the pin, anti then turn the crtnk clown
anti note bow unuch it is ouI. A similar calcutation will give the
anint thc cend of the shaft rnust be raiseti or lowered. *ro
tîcterunine if the crank pin is straigbt with the shaft wotilt be
an easy mîatter if the face of thc crank was fias; but as a
generat thing, when the shaft is finisheti it is left tuneven, as
cans be seen by putting on a steel straight etige. Even if the
f.sce is flat it is possible tlint it is not sqtuare with the shaft.
Toi tetermine, ilhen, if the pin anti shait are parallet take îwo
thin blocks C C, Fig,. 2, anti a straight etige D, anti iolti theuîî
un position by the stick E placeti against any handy support.
The blocks C C shoutti li piaceti againsî the endi of the shait
the same distance from the center. The straight-cdgc 1) wili
then be at right angles ta the shaft, anti a stquare pLiceti
aýgainssî the face~ af it anti against the pin will show if tc tio
us straight ane way. To tictermine if it is sîraight the ot ler
hay YOpla.ce the blocks C C andi the straigiit-edge 1) in a
horizonal positioni, suspend two ptîinb uines, F F, oa'er the pin,

as shown in Fig. 3, andi mn the square li atong the straight-
etige ta the fines, whcn il. siouild touch both hles. Shoulti

*4 t

the pin become loase in the haie, anti it be necessary ta bore
ont the hole before putting un another pin, the boring cao
be set in the saine way.

It shoultt be remeunhereti that a cmank.pin wears onty an anc
side, anti aiso that, if ýt bas been ont of unse, one end rnay be
warn more Iban the atiier. Titis can b-! ascertauîeti bv caluper-
ing, anti if tht pin is flot straight the tiufferencc untust be atînsset
for, according to the circuistances ai the case un banti. %Vlien
the brasses have been b.ubittect, there iîll be a small ring on
ecbc endi ai the pin that wui not be wamn. i'ountling is somie-
limes causeti by thîe piston running oser the parts, *ts shown in
Fig. 9. The piston may tien be thrawn huoanc sucle, or rauseti
rap irom the bottom, even svben the steauin enters the top.

'Vlien sncb is the case, notiung cao be titnc excputa su iake
the piston fit tue cylinder as well as possible. Fig. ui us a
catiper sîuu.k for seîtung the lune, aInti tan be whutted ont ai
any handy piece ai pisse.
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Vikc.I>trsitenî . R iîîi. Elleîtrc LJI1iî Co.. IHamtaIon.
It '.;;tstrur. A. M. WVtCiK8<. 2 8o Ilerirele> si.. 'lorontu.
Tricaurer, R. MiArcii. 28a Napier si.. llatiiiîlon.
Solicitr. J. A. IcANR4îEiaS. T orOto.
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IlAmII.ToN-I'. $toit. R4. blaekir. 1. Dirckinson.
IKlwtiUIoxd-.S. Potler. c1trc Gencrtl E Irctric Co.
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.OmNDON-F. Mitchell.
Informtion rega liamg ex.lmizatgtnh uI Ire (tirnishet on .tpplic-atton tu

amy niemîer of the tiatîil.

Tin. thinteenth annîtai meeting cf Raitway Superintendents of
Terecgnph of the U tîed States -tnd Catn; 5d.-t.-sseanlîled in Detîroit

on June s3h. A number cf interesting papers isere incluclcd
in thre programnme- Il %va dcîded tu Iild te nexut conîvention
iii Montreal on june i4th, 1895.

PIRNTEitS' lnk zonIpares an adveriiseilicnî 10 an clcîrc cor.-
renit.* The ncwspiapcr is the switchboard. The advertisemcînt
is the opetor. Whcn unie advertiser %vould clectrif the public
he mninpulatts the switchbo.ird, and the pewverfîtl currenh which
hc sei thorotîghly commirns enlis'enb (lte coînsa:uniîy and often
shîocks or even kilis a competitor.

SoNie gentlemen ;ît Rat Ptortage tcccntly soliciicd fruits
mnanag~ers of clchric lighnling companies throtîghteut Canada,
details of cost, ec.,r of operation of central statîiorns. 'l'lie te.

qîst %vas accompanieil by the promîise thiat to titese %vliote -
sponded favorably te the request for information, a copy of the
bitibtics thus galhered and te be coînpiled woild bc furnishcd.
Thc pallies interested are enqtiiring why this promise has not
been fulfilicd.

A REr<SNAiEof TIHE àiiilRCA .%v whScei rccntly
visited iroquois, Ont., ceas îrurptised ta ftnd the town cnveloed
in datkncss after nightfall. lie wss still toe surprised te letrit
that tIsa-c is Iyiiîg idie ;n the tecen a comnplete elcîric lighiting

equepiinent. The towflrs financial condition net bcing as favar.
able as could bc dcsired, the Ceutîcil havte becri cutting docen
expenses, and have refused te spend thc inseney stifficient te liglit
the streets. The lighîing conipany have efféred to supply tera
2000 c. p arc lamps at the cccedingly lott price cf $4o per Ianip
per year. it is very doubtful econotny ta rab the tocen of ils
attractiveness and the citizens of their cemfort fer the purpose
of cltecîing Sa strai] a1 saving. This is the vicie of a nlajenîy of
the taxpayers. This case serves ta illitrate what a pleasant
a&nt profitable business it semnctines is to stipply clectric lighi:
ta mtmnicipalities
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lTIIF Domtîinion G;oventancaet wail be askec ta riake a grant ci
iliottey towards dIc';aytnig the cost oi a Donaint 1E"xlibiltion %il
To~ronto in igcq5. 'l'lie so-c'alled Domîinion 1*xlibi-.ins v.btch
have lîcca liecid t the past have not even tai a icieate iegrc
been representative oi Catiaclian progrcss. Ati Exhibition %Vhtdîi
sitcxlcl bc tntly DI tntaion in cbaractcr %woîtlc be likely
ta rcsîtlt ia accitng ta the popuilationt and lausilncss ofi tie colin-
try. Sontttlntg oi tc initi s needeci at tltc precrtit stage in
otut bitory. andl we tliereictre hope tr Fecral andi Provincial

;Gs'errauents wvill liber.tlly assist the *Vrcîttna iloarcl oi *rracîe,
the Inclustrial 1Exliibition A.;!;cjaition and others interested, in
brîaiging Ille lirojcct tg) a suiccessfol Sstîe.

Tiax effotrt cii a1 Cillîai)îay in scucre the passage ai a 11111
throtigbi the IDomninioin l'arlianita &-iving thett tlie righit ta cou-
struct -tri cevatcd railway throîtglt certain i tîte principal sircts
i Montreal, was nullifieci by the cletetntînecli opposition ii tlie

citiwnrs. 'l'li 1h11, as it passecl thc I buse, prnvidcs thaI hîerie
cntrct'ionî shaIl begiti, comapensation shail bctie a the
ownlers ai proîîerty whiclî would lie danîagcd in value by the
carr)ing otît ai the enterprise. *ruîis ptrovision cii tlîc 1h11 tviil it
is helieved lic sufficient ia stop the itirthter progrcss af thc
scliecie. la a cîty ai comphact arca like Mautreal, tiiere <lac.
not appear ta exist the sliglitest nccessity for an clevatcl Sttccet
railyoad. Trht clcctrtc strcct cars answcr ail the requircitas,
.mt ;n plac'ing proîîcrty owncrs hîcyn the rcach ai îos:iblc
hiacinail. I'arliatîient Iris clone ant act of simple justice.
*Fcrc bias bccn tan tattich juggli-ig witl putblie iranrltises ofi late:
iat the city ai Montreal.

AMONCsT the neccss:îrîes ai hIe tilt teleplînne lias fai-cc ils
place, a.nt as suchi it is intcresting ta compare ils cost tai the user
tn difféent caunîries. la Ausîria-llungary, whcre tht suate
teleplianes caver UIl wholc country oîttside oi Vienna, itere is
an installation citarge ai $25 and an annual rentai ai $25 more.
Switzcrland bas graduaily reduced the charge ttil now it is
about $10 lier annuta. la France, telepliores are aîanaged hîy
the statc, and the charges -irc $4o for tawns wiîh over 25,ooo
inhabitants, andi $30 for siller tawns. la ltaly. for ordingary
sizeci to-vas, thle cast is front $25 ta $30. la Swvcien, whlîre tlie
telephone is very geîcrl ly used, therc is ain extensive systemt ai
stage telepîr.nes chtarging $22, whilsî in the sataller tawqns the
rates af private loîcal coinptanies are as low as $8. la Norw~ay
the cnst varie., accordîng ta the size ai the tawn, front Siu ta
$12, and in Spain front $15 tai $55 iioanc lias a lieul Tele-
phoîne Ca. whiich alitost mionopalizes the busincss, and the cast
ranges irata $50 in the large jawns ta $25 in tittse ai about 30,-
oaa inhabitants, and ta $2o in stil1 smallcr tawiîs. la llelgiutm
tic charges are fronm $25 tal $30. In l)cnmark tht Capenhagea
Teclephione Co., whiclî connects by telephone cable with the
Swcdishi systemn, charges $41 annual subscuiption. la the pro.
vinciai towns the cast varies framt $7.50 tal $21. Fiahly, in
Englanci a telephane ini London casts $toaanually,ainti in otîter
tawns fronit $4o tai $5o. la cauiparîson witb these prices wc in
Canada lî,uve nnthing ta camplain af witl $5 lier annuisa for an
affice telephîonc andi $25 for a bouse telephane in a city the size
ai Toronta.

Txpraject ai a wire rcipe tramway across rte Niagara
gorge, svhich sauglit incorporation this session at Ottawa, draws
attention tai the increase af late years in the use ofitiis mihnc
ai transportation, w~hicli aftcr stiffering the tisuai virissitudes of
al new engineering enterprises, bas stîrvived thte dangers ai
ignorant childbood and starîiy youth, andi naw in abouat the
fartictia ycar ai its existence, sems ta have iound its place in
life, andl bicis fair to enter upong a vigarous mnanhood.Th
splierc o aiusculness which scems partictilarfN ils own is that oi
transpartiag sucb materials as ares, dlay andi coal, ecc, aver
rougi and hilly country %whec a surface nr trestie toad would
hie vcry costîr. or where gracies have ta lie suratonunted which
would be impossible with ordinary traction hy friction ofidri% ing
swieels. 1it also finds a usclul place in the carrnage ai suclt -na-
tergals as alrcady metîtianed acrass rivers. Of t le twa incîliacs,
the *"single tope " systean ia which single endless rape is kept
an motion over guaide sheaves and serves bath tai supîport andi
convey the btackets,aad thc "fixed rapt" sysîcuti in wlii aligbî
endIrss traction rope hauls trolleys running on stationary cables.

tsraîils, the latter aaieth<td hi-s gcaîcrally suarvived as thie fittest.
M tînti thînight, skill andi libor lias gorge tb prouce Ilis sut sso

iuii Th.lie sîeed is irci 3 te) 4 miles lier licitar. clear
..pin3 o ni.:o t i 700 tert are nat ttncoînionsît, atanc ba lias1w a
dlean span <(if 2250 (cet ut an icline o145 clegrees;. ca, ryiltg cluwit
loacîs nif 1oo lIts. at e.1thî t rip. TItis List as ltai ked as% a gravity
roati. tue clesçcnclung latcec btticet li:uln aup, tai aat cat
Tliese fines orclirgtruly cdu acît exceeci a mtile ti letîgtl, tîtaugli
tliere is one a little tiser tiîc tiles lung wlii -It lias a claily
rapacity oi 750 tans. Thcre are, liaacvver, no lotng sptis oit
this line andc only 24o ficet différence of level betneen loainalîg
antt cliscliarge teraminais, an average g racIe of ciily i li lirr ceitt.
lThe entire opcrating expecnses ai gluts listc per aataaiîi, iaîcuîciîîg
deltreciatian, taxe-., etc., arc st-ilecl at 4u *cîîs lier toit tile fuir
*ubetî 200,000 tcons carriccl. Foi titis tlisttticc antd eaby )jiadle
il is it rle.ur tient electric telplicrage iighli u tît i.ve becat
liciter. For wire mitec tramways, wvlîcne the gracIes arc lieav>- or
the line short, the traction cable lias nat real rival; fiut for lontg
distance and nlearly level littes witli shttr sp:ulîs, ecIcit.i shlill
heat cable batalage on aiverheaci railways ;es il Ilas on suaifit e
rn:tcs, ancl as ivire rcîpc traamways conic amtore at gericral tise,
sotîteapplication tif the laie Fhccîittng Jenkias clectrîc ucîplactage
systetît îîay weli serve ta extenci titeir caîtcittial range.

Tnt-: remaarks iaî hast niîonth's Eit{c tN t-msson iiîutiit-ipai
awnersliip oi lighting pîlants, have excuteul acdverse ccinntt
froin the ciaily prs atcvoccting a city pîlant for Torctot. Thtr
gist of I<hei tcriticistis is a1 sacer ai1 wiîat iîey are plceasel Ico
caîl otir " liait %vot argumitent "tlîat a large civic .onparatiolî in
titis cotuntry caniiot be trusîcci ta carry on buasinecss as ecîoîîîii-
tally ati efficiently as a privatc coiiîpan Titat titis trtîth is cîld
enhances the discreclit it casts nîton titi. systeni cfii îîî'tuicipal
gavernincant in tht large towtts ai tlîis country atîc c.ontilîcot. If

at s old there is tht greater need that it slîculcl be nefutecl hmy
facîs, and belare asking for new opportunliies tai do tItis, it is
incumbent on the civic nepreseatatives tai use thiase already ai.
fordecl theni. L.et tlîem put iheir bouse ini order andl îtake
a creditrible retcord with svhat bias been given thîem heiuîre thicy
asc for mare. Is the hisuory ai the Torontot Watcrwarks anc ta
inspire confidence in atîr civic governanent ? Anticlo% arc we ta
believe that thiis histary wiIl not repeat ttseli, iîen at tlîe lireseat
momaîent witb aur conîp irativcly excellent Ccmuîîcil, ste steea sotuncl
and practical scheîine ion iniîîîecliate re-lief by a tunnteîl te) the
islancl, bioccec by a taction ni .lclerîtîn si-li want tî) uait tc-i
ycans longer ancd pay twenty tiiiies the ninney ta getleIss pure
swaler iroiînLk Sinicot in ilie entd. G;n:ntcd titat tue acitîal
aperalion oi civic watenworks, clcctric ligie andc sinîtlar plîants is
in charge ai tîte permtanentt officiaIs, otte ai tîte mcîst imipotrtant
of whîani is the City linpineer, ;aid iliat the prescrit iîicuîiiîîcti
ai that office is tlîcroughly capiable ancd trcasîwcrthy so alsot
ha:ve been sotne ai lus predecessors, andi tlicre's tlîe ril>. 1 1Iow
many city enginters bas Toronto liac in tue hast teat ytarb?
WVe do it suîppose tîtat the iiast enthusiasîic civic acîvot-ates
will dlaim beîîcr bîusiness nmanagemtîcî ly the ciîy titan by a
private Ccii;aogy whiose existece cîrpends on goond itanage-
nient ;and the pîlain trcith ai tue iîatîcr is tîtat waîli cîuîally
gocxl mtanagenment the city ai Toroncî wouiîd at lmest have jusî,
this one advantagc in Ille cattîpetition, that it ntecil oîtly Jîay 4
clividencîs (ini te forin ai intenest an lebtnîtares) against 8/. ciii
the satine capital that would be reqîtireci fronit a lui vate cotrpcîra-
tian. And, witii such a narnouv mîargin for coîîpetiticîn, wiîat ti
in bis seases wauld invest ini a buîsiaess corpocration wiicit, lik-e
the city, changes ils directars once a year aand ils matnager evr-ry
twa or tbree years ? la pnivate liue wc cîon't cairtst cur tiotcy
to a concerra wltcst directors have sliown ltiselc-ves captable
ai dallying wvitli a so-calli engineering litajetc- ta sitint N iagara
Falls by eîîîptying the ;eorgian Biay mbi Toronto Hiarbor.

ANj Eaglish Royal Commîission ta inquire ino tite sulîject nf
Electricai Contuatanication with L.ighîhcîses andc i.ight Ves-

sels," litas recenly issu-ýd its second temnru, whîiclt gives as an
ap,îendix a suh-rcpart by Sir Edwarcl lhrbeck. wlto visitecl Can-
ada and the Uinited States to ste what liac lîeni clone <ta tue
stîbject ini America. 1le speaks in vcry lîigi terris cii thue coin.î
pict anti efficient bysteia ai îeluq,.umhic c-aiînuatnication witli
Canadian ligbhtouses, but :îdds t hiat tue citiest ioni o? alhe catît-
axunicatian with Canadi an liglit vessels lias nat becn taken in
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lmand oiig to tire nec essity of mmmiing niany of Ilîciii frot imeir
staitionts during flime iiinter cn ati out of tlic mie. Caible ( onnec
lion to a Iights.iîgî is a difficuit aînd ccstiv niatler -t best, as tlt
sea end of tire (aille nust be se< tirely anc imcrcd and pro%î idcl

wmtlm a waterstigm servic-e, kcpt dlear of tile sea botont, In ailcaw
the lmgiîîsilIn ta wing aI lis mûmorings. Ice aînd flie4 etssity of
nîcnvng tire vet %%;uil adci grtaîly tncreased dnt insuperabie
difliculits Io direct tacble rtttnettttfl. As .î vamrans Of filiîng tiîs
gai) in flic otimerwîse vcry perfect Canaîmati systctn ofigititoîmse

tomntnnmcatioti icc( rnt cxr.s rti iet iti iiimdrer i or s nd cw t sc cie..
tr signiiing are of -iper îl intcresi In uis in Canada. Il i, nom;

sortir )-cars %ince Edcisonm tinmîcîglit out lits iiimetlîmf c(c tnraa
t onsimîitimîi(tto Il)- b-e( t rostatic traducionm wtthl licmnttilic Coli
nectmn. anci appliecd it to transimttsîmg signa.is, beu, cen a nimmving

tr-ain, and tlic crcinary ticgr.jimit wîrcs rummnng besicie the
trme. k. Il vi a1 famsimat fit;t tim.t %Itimet t ondener of i ffiti'ent
rapiciîy iN initrpcmsci mn a line conveymnig ;a pisatig dr aite:-
nat.iîg curreni. surit as al ttelpimani curreni, flimc coti remit i- ler
fcctiv trtîsmntiitteci b> eecmrîstmmit ind.utionm ii flime cotnlenscr. mn
spmtc ni time open circuit. Eclismn simliply inc racased tile riistâmce
b)ctwecn hie plactes cmf tire cndenser. In tce case offi trio miti:m
train the lin tomîfing cii the car w.is onc plate, and tfli nire heside
tlie track flice atîer pliate. A ccnciîiting stiiet houxn bcetweeni
flimc niasîs ofi a vessel wvoild enabie si mn signai tcn anotîmr %essei
smmilariy equippemi. or in tice land if a like concicctmng simet
%%ec erecîcci on the shmore. lit lime recetît espeiiecnts re erreci
in, ecztmimagnetmc induîction is acnioycd, anci ciecttmc.îi eneigy
transimtitted bet mc cci two separatcd avires on tire sainie litint iple
as mn a lZuummnklorf coil or aen oidimmaiy aitcriaingi erretît con-
verier tufli ondifclfécrence being timat tlic prii-ty anti second.
ary wres are serar-teci by iundreds oi (et in-stead ni hy frac.
lions oi an inmch. Mi.. P

t rcece has been c\periientimg brtwcen
tîmo parailel fines tif %vire, ancd Nr. Stevenson heîweim two coils.
A triai sysîcmn of flie cciii marmety as being; put cmp tni eýsabiish
Communnicatiomn imeiween the Ncmrii Unst ligitîmocîse and the
shmore, hl!a mile <distant. For lighsiis tire nietmor wouid be

In i.mv ceil frcont %hime a cabie, and coul it on mlite sea bottoni tin a
ciercie ti large enougit ritamici-r that the ligbmsimip swingmug at is
innolrmngs mmay aiways i>e ihin the circie, flic secomnd coii bemmmg
on boiard tire vesse] itseif.

MUNICIPAL LIGHTINO.
Eî.sKvimm i.c-n this issue we pil the report oi Secrcmary

M(,owan ofiftie Toronto Vire and Light l)epartment on the

liroll.imie cost ni operating a imunicipal iiglmîing plant. Il tip.
imears mhai City Enginter Kcating %vas reqîiestrd in niaka flic
estimie mi ire ii-sm place, andi did sa. But liavmng litd no ex
îmerice mn clectnc ligitting lit ltad tin depenci for bis informia-

flou, as is tisual in surit cases, on parties whasc interest il imas
mn hiaie a cîmy plant estabmsitcA reVartditss ismbat il inight aimer-

iv.tcl1 cast Io tmaintaîn. *rite initer pmperly bclanged to the
Fire and .iiglil Iteparinient. sa as tîmere %%.as sainle doubt as t10

the cnrrectness i flie Engmiier' figures, NI-r. M.%cCotan wmas mn-
sàtniteci tai report on tlic rsîmmna. t I s formtuate for bomh the

mapyr~and rirr-tir litgt ronip-anmc-s that NIr. 'MeC(awan, whn
lias %tbacl lîar)e nffi t ri> ltgiini for ten yer-t past, is boit an
expert mn hose naticrs anti %Io an litnest and icariess tuit
u litt) m* p-epacei Io dio lits %%itomc rly reg.rictlss oi aidernianmc
interfaeremire Or adverse rnmtirsi of mlite press. Wer leavert ill
any ni aur jiracticai ceactlein t -,%y ichether mhe esîmniale is not a
fair ane, ancd ilmomtugiîlv mtin tlic mark for a mutnicipa.tl pîlant.
The wages are basesi upon wiîat the Ciy s now paymng for suiti-
lar kinds ai labot, anmd tire nunîmer ai enîployres an what msould
bc ntier essai- for a pliant nin b> a jînsaie coniuany, In say iotiti-
tng affic ue estra o st thai wouiri be entamîcci by 1itciiorkming trima
office flimc ntmberies parasites that il senîs tu bc necessary
shahi almmays fcc on %ite bcly paimtic. The rost of :zoo c-indle
paimer limitms as% suppieti l'y tlic Toronto Eiecîric i.ight Comi
pany ms SioS lier year for to lighîs ;McI. lc( .aow.n's rsiminate
is Smo; %5 rcd for t1300 liglits. There mx nat an erii ligit
rompany tin esisîr-fce who 'moctd flot wiingiy talzc far their pay
the actmmal ttust place ta il -i inunim-paitiy, icmng cntient la takze
(tir thcir pirofit the tiaffecnce betmeen skilliui. inrependient andm
ecainomicail managenment an-d ihe crm-upt .nid exitvagant meth.
odri of fli à .tccalc imar palitit. tan. The tcîî in MI-. Mlc("awan's
estmntate that bas, tîrvolzard fli mnsi opmposition es the aniacmnt
for taxe-s. The :rate soctalîsi sa) s :'a What is tlic use of placing

mimis mn yoci can't tac ciij propcmty." (?ertainly nom, but yoct
c.cî andmc %im iiiirie tlie .rtint îmhich lî u. ciectrie cotmpatites
atre ncsw taxeci if >om destroï imeir piopermy .amnd ai ai l i-
sc mc-ic. in lTrotoc thai ta% is igit ougi. Fimere is anotmer
tent tuai mime Sccretary lias omîmtteci, wiîicim wtciild aiso be a
pi-cijer c h urge .mgam S iî amnit ullipal pltiin, anti thiat is rebales
citargeri f<îr liglits oui. il is cnavoirlabie, even witl tlie best

k i n .iîîlian.. c, thlat I . hi s siautii :cîiltliues f.uil. igittitig.
2.îcei stocîms, atccdents to wîmies titrotigî crcosses, om front faling

tîesý, andtc (uit nuuàl.tiielc caitler faie. liese. %% lierca.s mn flie
t.îse cii Toîronto, lime poîlicemien repmort lite ligis limat are uit,
.îimtoiit tu (f ite amri mmcmii tfnmog (lie rcourse ofi a ycar. N'o( cii y
wnîmlrl a imuimI pljuant irise tire beimefit of tii, bîtt tire service

%volatirl mmcm be as tffecîmi e, tilere bcing si mincentive to attain lper-
fection to setitis itett lesense. It is eviclent tci timose iVitr

Iertise tire City ILii>zàncei'b esîîîm.î il.i.t ifoit flime elai-e omits
ston cfiimipcortatnt itms tif cx>cn5c, stiti as giuîi>c, &C-., tuaI il
is m.ot -a rediable one, andr %itculd tiiertiore gise plare In mlite imure
tittroumgit omie oi tite Vire l)eîarmîîcnî Secrctury. We commîmîenci

ilmumr icmh îleîsmmrc fle sîtmcy of i le report toi Our ciectricail
fiends,a;nd ta polimm..i.cns ,itlicted ifii flime prevaiing ciaze for
iimnicipal otvneritip.

CANADIAN ELECTRICAL ASSOCIATION.
A WEmii. attencler mliteing of the E\ecitis-e Comitttc of tlic

aimome Asscitiotn imas limeir iii *orouttn Oit June 2!51h. Ses-ciai
tiemi miemibers imere clercrld. Sortie cigii or nime genlemen

îîromimenî in ciccîrical cm-dles ha:ve cotiscited tu uireîiare
u..pers if mîterest tu sttmdenls andc wtwrk-s, in tuec various de-

,: .imtenls ai flit eecir;cal fimeld, for tue annai meeting to bc
imeld mn Mcntrcalimn SelttibCi-. lTe exact dat of the convemi-
lion wvill bc ft\trl simîrîiy. It mcii ;îrcbably bc between
mimc 201h and 3otit of Septemmîber. Thme neclings imili bc hein in
fli e chtnics' Institute, miii ccîpy titice riays, and priomimse
Io bc ver* icli nfi nterest. A commtîîlite wvas appomnied, cnni-

jmnsing ciefly iîcnbers ni ite Executive restaient mmm Monireai,
tri ft.rthe-ftie ari-ngeiiemîls. The Extcutive espectlu1 be able
tn scrte fi-omit he r:nilssaIys sucit favorabie transportation rates
as. iili enalîle a large proportiontoaiflimc memmibers ai flimc Associa-
tion fraont Ontario tn aîemd tule convention. An invitation bars
be-en e\iendeci b- flie autimorities of M-%cGiii Univer-sity for the
Association ta visit and inspect tb:îî celebratted institution. A
drive ta flie suininit ai Mlount Royal, a nin dowvn the Lathine
Raidrs, a visit tueli Mu\Ini-cal Sircet Ratimîay Cnmnpany's pôouer
Station, a mtrip aver flime Monti-cai Islandi Railimay, andi atier
ficrms o! mleasani anri promfitable cntcnîainmnemî are beimig ar ang-
cci tr. Onîtario nîcitibert, of thd Aitcciaîion cannot do better
itan pasîporne mîmir liolîdays mîntîl the latter pari oi Septeniber,
and take mii titis convntionm mn tite commiiercial metropolis ai
flic Di)oîînion, mlite people ai w}tmit arc certain lu afford thimen a
gooi limite.

PRESCOIT ELECTRIC STATION.
'llie steaiti engine used in this 1povr house is one of l'oison's

65 i. p. When fi-si crccd il av.- higb pressure engine, but the
clîrectars clectrled samie finmie ago la aîîach anc ai Nothcy &
Co.'s condensers, sol mmmv il is run as a low piessure crine.
-lie aditioan o! the condienser bas incrr-ascd the powtzr fromît 15
10 zo , whmle mt lias redcîced lite c cnsimiîion ai coal aboumt 7!;,,
consequcntiy flime Change lias been a nîast salmsiaclory and bene-
ficiai anc.

In flie powver bouse îhcy have two Racliance clynatitîns-a-n arc
anti incandescent. The-se clynaîios are Easton's patent, anti
sscie uaauacu-ecl iy the Reliance Co., oi '%Vaîetrfid, (>01.
The arc dlynamto Imas been runfiing Nix yeai-s, andi in ail ltai tiiîe
bas not roast a cenm for repairs. *rite incandescent dynamo bas
been rîmnning' aniy fi-e manîlîs if il ifuis what it promises
itl mi give as g.cat satisfaction as the tac rlynaiîn lias clone.
The Companym use alsn the l)iamnonrl ransfoniîcr,traminsinrnîing

the crrent iroin mOno tai m00 volts. *rite resuit is imey can now
scijpîysoo 00c. p. redticeci tai mono c. p.. wlici uncier oll circmni-
stances cnuhd fiai uc cffccicci wmîhout tîiakming a beries nficio
haitips

Mdr. Ai Hl. Smmgth. of L.ondon. Ot)n.. lts luecit grmried a:i atti.4ln ;irnl
for :en amivpom-c-J irulkry am-i. and %bhelld Tet-j.honc Ijo.ý mim exirnuon of
a jutent for cesm<.;n dr-tc.rc fair eteici circuai.
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REPORT ON COST 0F CONSTRUCTION AND MAINTEN-
ANCE 0F A MUNICIPAL ELECTRIC LIGHTING

PLANT FOR TORONTO.
liais l)ii'Aiti 1-A ME.T ISARI'N %U >lH .

Toronito. Jtille 23t1 1894.
To the' <Yajrmaýn anvd Meanmbers f the <'oîinmî tie on Pare andf I aght

f~.aiysi 5~.-,i oîîîplianc, atts a reo;ution lltssei tt fle last mrt-
îing of your Conîîîîtte .skn for a triport un sitar estîmate ut lthe cosI uf
t.uiisttit ion anti inatiieit.tii a it cie,.if îc lighting planît far tise c.ty as
subitest iîy the City Etîginer.* 1 iieg 10 say tb.îi flicie nt ai îy disposai
did nul piermilt of ni>' geîttti as îîîuctîu iiformîation in rialain t0 te cuit of
,nbt.lit.îîîîiis uf .t pl.cat ià 1iar soiU fluais the Imonuî tlai s i h.at c rete.,

i ai of tlie opinioen liai ait ceivi c liiitiniz plant of tise etatcmîy ;it preseuit
reuurd lor our culy couli lac ins.turai for the esiittne sutanitlled. vit.
$310.000. buit suptoing te .os. extes'ieî the cîuîtnale by $25.000 si
%souîit nul tir a ve.ry stk'nîhicanî uuiaier aîs il wouiti lie 011e of fit cost oniy.

WVi regaril ite coui of maî.intenanue of plant as staiones Say flic
City Eîigiieer. 1 %soutil s.i> ilîia front ity esp)erirner lat knowieclge of flte

cor0 operatinc a plant of flie p)i olxoae ciîiitnsioîîs. i aini 0f the opinion
litai asî conisiiierably itidrestinti.tei. anil beg li sultanaît thse fuiioïs ing as a
fair esî,ntair of lt anturisâ cost oi tilstatlitig and tii.isitining.

Aast.AI. CO.sT OF 01îsJCATI.,,î. ASti' NIAxITANINt. StATIoN.
i stipeiieniieiii................ ..... .... S 2.,00 UO
i eiiief cngrier.. .................. .......... ... 2.O'J0 0

2 aisiant enganeers.......... ................. .. uo oca
à cecîrian i. . .500 OC)
2011lcr'........ . ............ ....... ............. 1.200 00

2 dynamio tenders.................. ....... .su o,0>
i îiyoatmo clmner... .. ............ .............. z 00O
4 firemen................. .......................... 2.8n0 ou
i lieipecr.. ...... ......... ......... ............... ;00 0c

2truniners. inciuting two spaîrt .1 s5o pier maans . . . a 1.000 00
7 înspicc;ors, at $&uo pet aimnnn.... 4.20t0 00
a forenian of trimmners and inspeelors........ ........80 ual
i faosse. wa.gon anti driver for iacupî departiîeîî. aînd kerfp

of horse.......... ..... ...................... 975 00
5 linumen ......... .... .... ....................... 3.000 00
aitra a hotrsts. wagon. iî.trrcess anti iLep of hiorse for pole

and fine work .................... ........ .1.000>
1 clerk .............. ......... ...... ............. 800 oc
i %iorekep.... ............................... 800 Oc

? mtacthini-ts................... ......... ...... .. 2.to, oit
1m.seni.s for rep.îis ait taîîps. diynatnos. engines and

tiotirrs... ............. ...................... 3.000 00
Masintenance anti rnew.il of tocis and iiienns for te-

pair %hop anti linemn .................... ... ...... 500 (sa
<PObci for iaînps........... ................ .. . 1.950 Oc

''c>aI ... ............................................. 39-420 ou0
Cattions...................... ... ...... ........... 14.23S 00
0it. watiC. etc ... ... ............................ .2.00o Oct

Interesi and depreci. io ti... ............................ 39.020 00
linsurance on s.ty $140.000 .... ......... .... ........... 2:100 Oc
Taxes on aissameni of say $î0.oo ai îS amiilon aitc dal.

i.tr on whiic1à a lirivate corporation would have lit pay. z..00 O

On the ai.ove Lais the coit for 1300 tamils w0uiiî 1ie $S03-850 Oacle

annunt.
If tise coit of inteest -ai îlepreei.îtion. anssurance. taxes. watet. e.. is

aldceui. the co'î pr ismît %aulil bc about Si70 per .tnnunî.
ilespectfully sutàiiiîtil.

,;ceiaty Flic Depalrtinent.

THE MARITIME PROVINCES.
(Coamepoeiileneofthe Et.ztrititAi Nts..)

l'le prospectus of the Fast River Electric Coa.. I.tu.. of I>ictou county.
has just ieeî issued. Tise cupital stock of tise comiu.ny as $30.000. fu
prospectuls sets foritb that the ides ha% breni coacived of muppiying the tr's
dlents of New UI.tsgow. S-eliaitan. Wesiviiie and Feronat wiis cleic lIsli:
productif tîy witter flotter. Witb liais otîject in view. the acîst br.tncla of the
Fast river las bacer. examinecil Say rliatile enginees. eho report tisal i ar i
diet seuucn of uhe year -oo là. pa ia> lie developed hy means of a d.tni 3u
feel bigla. iocated about 500 puris itelow thse village of liopeccll. and
further. that shoculd mort p)otier be requircd in future. laliserr dtamt may tice

titi furtiser down strrant. froint ihich the saine flow of %:lier mx>' lie uscid
agaîn. thus assumring a tolai of ai Irit Ion hà. p. atlalt sa>' nothing of
exîsting dlamsâ aiifopesseil.and Lureka. uhcis may lae aeqtted if be ptofit.%
of the undcrttkinR arc feund to wrairant i. A pruuniunrnt eIicean has
bre-n consuiteci. .snd hes teport as thti 2oo hà. p. %%lt succesiful, operaie
2300 incandlescent limpsat the distance of Ncie Glasgow front lioprwril.
WVitb thîs assatnce cateful estinsatesâ of tise toit af conhinhcting ard citer.
atini the requirei plant have bren iîîepateci. and tue tesuli is si enoirg.
îng isai si as proposed an organise tise East Rivet litetric Ce.. L.tî.. foi lihe
ptirpene of cleveloping the scisere. Si is cstintatod isai the ccai of con.
situeting, and opemaisng tise works %%ii amîours: Io $25.000. lise estiniaird
grass revenue frosi 2o0 Igîts ai si 5cents liet nighiss x$gc00. Tise running,
expentes.are placard 2t $3.500. au1tic *ould lmc a net tesenue of SI..oo.
equivailert. tise prospectus says. to la per cent, on $3o.ooo a-id a surplus of
$2501 lieb uscd in euiteniling tise buesines.

r.uiness men. boah in 'Îi. Stephen and Calais art seroissJ' incoiivrniencetl
in their relations watis rcai ailler becitsc tise> have nu eifleseni lelepiionc
sevice. Tise xystemt whic s a aise as only an an apaolgy fora service. anti
a ver> pot apology ait hat. lii gs eneral>' aditîd alai a luit aisa set
vice wocîld iscame popular in batha tht-se tos. antd if ant %tete in jîlîge
fren whisa tise business min ta>-. tise telephane %volail ise altoul as Roal an
invesiment as tise catpttis couid finad for in flanc>. Tie New ltruniwick

'i'elephone Ca.ý. rcalizing tise gteaî want of lise people in iis fine, anthie
iiekt open au icinh. ?î.var made- i pro[xtaon ta thse pe'ople cf SI. Siepisen
andi Calais. in %hîcs tise campan>' nasale tise rates andi conditzorts uander
*hach tise> wat hil d lise lfine. Tise oaffer has bren favarahl>' consudeect iîy

a comnritire rcpresentin, tise citurens of oti solais. The Itoatti 0lf 'atle
a ils lait trcîing consitrreti tise propoaliion of ise cramparny. At pari-nt
tht-ei are not martitan isl.ti doz-n telepisone stitnistter in cubter, of tise-

lowns nsentionard. 1l si tise intention of tise cuitenas. isawesc-. lo pasiesi
tbemwlses of a tnre atia %hall be fii clAs% in cvt-t> p.srléculat. Tise> thînk
tisai with sucis communication btusiness %%it bc grati faciliîateet.

(:;liais wîht ver>' satan have an electie rttlssay. A larCe croitil oif mtn
bave bren ai stk zapan it for seserai saeki ant have pusheti ecrylhîng
along rapid>-. In a fet daiy,; tise work of laying tise rail- *lit have lier-n
llnished. Tise pales are noie ling sel for tie itr. T%,Ilere was a sîtîlce

aîîîong lite l.îitorets tast week. liait the vte.tnciere cm tnll;li ait th ie
a ut k %%ai t lte saline .îs txu.tI. 1 it . i -.. Ili ti tizit %ap lu .ti.ie MI lthe
illSltilier of caonstruction.

A peartlit s iisig citetilaîti aid exie-nsvey sainai tîy nttlpayers of Saint-
neiette. t'. L iL .tk.ig lthe cuinai. il lu ha.ve' auî t'icçt ligit platits iti

opcr.tiî il. abatî lta îî. Stîiîeatr îîtîait> dtai ge.îly in sit-rd
of elrcilie ligit Watts aie excepitionui il th ie laigest tualit utit- Islandt.
aîd flie îîî.îîer ai wiitclis stirei are hu4 lirgttc't m' t-rt.tiiit> ua% .1) litett

flic tige. I be mtl.jorty of lise eititels salintr h ir fuit>' atîve iti lthe impuîtr.
tance of titi- scitque. ant i îî s tielic'veti lte cuttinil ait .%ame bu iltrit stse
anti tdet liiti ciruleele planît li t.c eii ai uala't.tiuns.

CANADIAN ASSOCIATION 0F STATIONARY ENGINEERS.
Note.-_Sctrcîatiesof the vîrtous Asua.ixlions art sieusid tu forartmal. i, niatî

for îiulli, atioti sas ihis l>eîuattiitrtil nul tlr tiit the îstih .,f cati iith

O(t{..%NIIA1 SON ltk AN AS ItA i ItiN .AI 1 ' 1. 1 lit M)ROI. <.l, t IN 1.

149) liordets St., Tloranlo, Junîe isthl, t 894.
.d.tur F.LIrCTICICAL Nt%%,.

iltz. 'l*ie itteitbers cil lieC. A. S.E. a iiibe îte.îseti ta learo
tlîat aîîaîier additîoî tSans becît mallte t tlic iosd(er. 'l'tic ntwAs

socatai wltbekntwoasPeerorîîtî o.14C.A.S.E. The
urganizalloi toîk pltace on J tarte 13t111 lthe Sonîs Of Enlgiallc 1 tati.
Ttîere are two tialis,za large main hlaaîda sinail allie- tîîe lt-
ter has been cogaged for flic mneeting-. of flic new Asst.i.tîimn.

Ahout filteen engincers were oit lîicl, wtten flic i'retleiit
liro. S. I'otter, chief engineer Canadian (eîîeîal Etectric Cci.,
calicd tlie meeting to ordcr, and askcd( the wriier to take fle

-chair and proceed wiîlî the urganizatien.
Aftei the officcrs wcre eîected they werc duly luaiîtled in theit

respective posititons, andti len flie nenibers were cailed ina for
initiation. Ilresident Itotter iien calied on the %% riter to acldrcss
the îseîîsbers on the aîinis auud objects of tlic C. A. S. E., avitici
lie did t0 tlie best of bis abilty, teîting of fie good wlîicli Sind
been (toile by the Assaciation, advising thei tmo iturcilase a biack
board and question box, anal 10 encouirage flic discussion tif ail
niatters in wlîicb engineers wetc inîercsted. 'llit attitude of flic
C.A.S.E. toivartîs our emsptoyers wws aiso tour Siedl on, and met
with flice beatty approbation of ail prtsent, as st mtust always (Io

w'vitb ail fair înainded men. I>residlent l t îîr tben tooklit fl Ior
and .addressed tlic inembers in a neat anîd pseasant speech,
dluring wbici lit asked cai indis'idlîal seiber tI o lntas uitinost
ti malice No. j4 one of tbe mîost usettîl Associations in Canasta.
lie trusîcd tbat every incionber would make it a point 10 bring
up sontie subject for discussion, ati tat tlîcy w.outdl nes'er becsi-
tale le express Ibeir opinions, as ail were filtre t0 icarn, antI lie
knew of no better way for engiiucrs 10 becoie edlucatedl tban
for tbeni 10 itîcet together for mutîtali îmîtroveient and dlisetis-
sain af subjecis reIating 10 flic cîtîties nf an enigineer in lits es'ery
day work. lire. ltot*er c\prcssed flie opinion tbat No. 14 Wauiti
never probably exceect 2o or 25 in ienilîcslttp,. but lîc b)leiiced
î wouitil jrove ta be a staunci andI useful Associatitin, and ie

lîhopcd a crerdit le flie C. A. S. E.
%Vic.ilres. Robîson anti lira. 'l'unos. I)uncatn foiiawec i at

cpressed îlîeir dticrnîinatuon îî iîaike flic Associatioîna tcs.
Bru. Dutncan wa-.s at one Ilnte a miarine cogîlteer, a goond aratît.
inetirian, and willbng tao give lits lnttwietIge ta flic A-sciation.

Ss ccaI olier ttseînlbers e'qtrcsed tiîeiu îleîcîîîîmn.itîîn îa wotk
bard 10 mîsake the new Assoosation ;t ttc cess.

«rhe o)ffitecrs of Nt> 14 a-rc . itsitieutt, S. i t ter as ic CpresI
dIent, C. Robisan : reasuiter, W. lîtinî- cuintititor, W *1 tylor
clocakeep)er, John Morency I rtistees, WVnt. \Vilstn, 'llos.
D)uncan. J. F. Sitart ;Secrtî;ry, W. Sîtatîl, aengineer steais
laîtnîry i Cliatîcîte otrcei. 'V*ie Association suitl muett in tlie
Sons tif Engi.inc i lait, on flie 2nit andî 4îth %%*'ednestl.> <if c. là
inontit. 'lie lnciniters af NO. 14 %%'mil lie î)tic4le 1a lie.-r fioitl
ai railber branchies, and p.îpes on any stilbject% wu'ille clîa.nk--
fttiiy receîsed.

TI'iî Assot.i.îtion lias mallde a grili iîars, andl jctiigtfg frti
flie bintcily aînd inteiiigentr oif fltc itieiîiîcil a niii lieac teuf
the ni051 usclul antI 1itagress'a c branche% in tlic Puosvince.

At ni 'bers af flic C. A. S. E. %%lt wi.Ni i'etcrbirttgii Nt. 14
lonsg lte A1 suctess if beilping inci eiicate tise engineers tif
C.anadaî, a t irteet unIîîlcrsanding tif '.taitritîn s- appticuation
ta pewer. NVotîts icry ttîiy,

As ivi.ic E Eîi,sN,
________ i'tcms. i epî., <)ntaruî.

If %%Iil t ItN, %'a. 2.

On Fritia> eselminj;. Jane i 5ti, II.ittmiîan No 2. es ted titer
offirers fon the cnstîmng lemsn as ftoivos . Jo>ce1h .aîtticoni,
presicleft .ileter IlaihC>-, % icc-iitesicient . %\«i. NottiS, t artes.
ponding sccreîary .A. Saifaisant tai sec reiarîtyl Vmis. N ali.
treastîler 'lts C.îrite, t antlîîcîr ; W%*in. Siterti omrkcîer
Ileer .Stoit, Ralîcut 4.iack.ie, Aitincîs Rciiii, lnm'.îres.

I)utîng tbe evening arn imorant cli'., i:s%%iin icîuk platse an
the Iînwc'r of tieat suhen apiai i toTae. 'ite sobfject %uas ta.
troducedl b>' lien. W*c.kens, cif 'Ii :nlo Na. i. %%tho tantiieti st
in a s'er able toanncr.

?Mr. J. J. Votiu', Esacerttive Serrct.as'v lias ohlainecl a fir-.t
ciass certufiraie imniter flic ()nttiar Enginer<% Att.

I)trîng a necent viit le lMonrit.i, NIr. A. E. Elk-tns swe
tlie retluifeti esaiinnttîon anti recemsr, <~Ia Ittîtiet Ifsptr-tlot
cetificatte uncles 57 'a.. ('haîll 3o, an At t tof flic Qltielîc( ti.

Litîîre respecting steain botter,. atndi nie intier in iiitits.tl
estabiishmsents.

JUIY, 1894



CRANADIAN blIjECT1RICAU. N4EWS

OUTFIT 0F APPAflATUS FOR STUDENTS OF ELECTRICITY.
I tie stAff of tisriii' if thé* -las tiste for Hionme Siuclv of Elecincity.."

ce,% iluird liy 'lue Sci.aîiflc Iaelitttlbt 9 o.. of Clevelanid. 0.. h.îve air.
sigrnas sanutfit rtf aîî.miçfor elîcir stucienis. pa6tenits on niot of wilîcii
-tie leniisrg Dreçuîpticoiis avrttil liusiractiots of tit ie lere presociid.

S)F*.t UIit'ttION OF DYNAMO ANI) MUTIJR.

I*bis îi.îeiiiiie is of sie irun-ci.icl type. %villa pioics prc.jeciing raiiiy to.
warqiî Uic cetimc

It si itlil Wals self nîlîîîg iîKn:tz cafnîtiîe site. acijiîstcible bruisi bouiler.
isu et wii cs to;.jr iuiu.tas atal as an rctv respect a îîr.îeîîal nînchîne. la
.. illîoîî tu star* iii.iitiiic. .î, illiove. lure arc sent tuait inNulaîcl rings whichi

.5~~~..i..% ~ ~ ~ l 8.** &n'ii i.i3 S i Aui,. AN. M,.TliK. P..k STili,

i.,. lussuicd .toi svnîuesteîi t%. the tuninutitur furî Liternating current
ttuisîc. Ily rie ciii' of oni> one sire of uire on fieldt and armalture. te
in.,sh,nc i si .. 41 sistedl toiti .l%i of eaîch, ccur in the course. .îs

a. A, a tuaii pui chiurat moiinul tlyn.titiu «îiiîsctng. datect Castrent ai con
sant potential - tu e îrsharts otil.

2. A% .4 luuî.givî .vnijiucnîi saunol dynamo are.snged se ilsat the voltage
risr. a ib Ie lii % .eu -ta îiches oily.

3 Ai a seisfour.îcae clynanio-tîsv Jambtes oniy
.S. fi) o týtn.gi the %îuaecisun% us tic asi itaturr ibi>îans te the commuta

lui. 5ec sin, .. use the m.uhine in futrns iu se sie onurrrnt ai J the voltage.
t. .unsitcî on assis way Cbe m.su.hinr %adi o.ete asi tuait pole shunt tcoUad
il iitiu g.sîng, direct C-tsrcnt at cutustart voltar.e four I>rtishm.

s. sio -as %rtes dyn121ti sgving tu ic thse cuitent at haf the volage-
four iuusic

f, As .s foui joie shusnt %utinol incitor running at constant spred canres,
ibonciîng to cuit i.

7 A%.s lviii &"ie cotapour.,i s%,tnl &isolor uhere the speeci wuil drupichen
star i<sîd conte% on. corrcsponding tn cavc ur.

8i. A% % four.po'e c'oiiipounîl uound initer uhrre the %peed rises %%lie the
toast coties on. cottcspaýnding i. a variation nf trait 2.

q. A% a fourc.;ssl- irtses niîîîar. cormo-sding ta catse
tn lly ..hîîagîg aile tonniction anud mair four ttu.. -s mie gel a four.

pole mator runaninc aui tu Ce the sprel i «liti lîciore cla, i, ngand running
ai dioutbir sperd and PO poT fftrsikning te Case 4

uta. As à tnut.i'oic seri. triolt o pmtinj: at istire ihe alpes: ?ît dit berfore
stir change mtrrspônctinc t0 caser S 4-gs niaile.

a IL ortv-tprtniiC tousa we haser a liipolar sisunt smoint.
s4 A biistar searirs dyana.

a% A iur rti.rs mulotr.
Ia ail tue alibe ase aile msachines arc seif.esctî ani a baige number

oi chunum Cotit loi' nmalle liy .î'acanilbîtaations .uth iparaieiy estte
t:liik. a mnaîhier cuh tic air outilineî asflia

zic ueii Il% sar ii tie ifao nsil.ieu ring% vie nsay have a four-pole ai.
tesnAisi caintas %angle pIsAse tlsnansu.

à,- S orsesjsvn.lsng tu tiii, sucr h4tyea four puole single pihai' syncheoctous
iticî¶iir

iii itv chiancîrg the armsatue aîin.iing istain wote may havec a ito-polor
~ungc.~iiae ati'it i ment ur il % mliasi.

isq' And o. .uîtes;O,ion.irg10 se biSu pole sinrle-phase .ý nhronobus motor
ai. fit th- cite of four of lte rings aie me>' hate a tu-a guhase (ot pole

alitrnating eursi-at qlînnîr
2i. liv an adps.sincsi ci the rinl;s a four-pai tic-phasec alsrnaiig cicr-

tent il namo , i iiti
=3. i o.respc.n.ing, to mise 2t ste hase a tsto-l.hase 2itcrnAtag trrnt

molor
1a q oqlrlîeesod.nr lo case ai we hAve a thece phase alier=tting esturnt

,24 lIv the se of the lwo pole armastitre sttniing sue miay gel a tvica-phas
turs pole aierciirig crment oi ntere.

as si a ihîee.phZac uspt alier=aisng cisenrt dvnanîis
lnai tcas alses tse machine %% uit-t as an alîirenating cuitent dynuamo

sut msaison the forlils aiI have lu lie %.i%<rAtely excilcýi. Thle armature and
tirauit «sls u-indutsg mu% lic miade *usth lsegCir or uamalicr %ire ihanc si rarni
suis asie rna<tsincu in as Sn la5iî~hghcr or Insu-e %olt3res andl mot o

lesi, dîntir i Ibe machine sl mys worll adap'ed for a Iwo or four pale
piaici. ln cor«ncistn susatthe wn.tcint. inuattioa i agram% af ficlit and
Prellaiujrr uu.ndînÇb A814e C'uOr-Ct=bO are Çîtan 'Ahidi M.ike pUIsdc ihe
alunver sneausoovcl sarîsibous.

The vols cad ctireeni ;rodured hy a windingl of vcirjous sites oi %vire is
alto gîven. Mlore can b1 rarneci about tue voIts iand curreni liroduced by
a dynsie by niaklng Uic changes retiuîred t0 trmnsforit titis mtacine ihati
la îsy otiier way.

Our studenîs arquat libis îînwoîînd. Tihe caîseriecc gained inu winisciig
tînd connectiiîg. stitci îs a pairt of our couse. as iiuviu.ittlie.

Saule stiigsiions fur an inexps.nsisul footI.îo'uer <levice stili lue sent stitit
ety nit.ciie. for those wiîo have no powrer %villa winich to dnrivadiynaitto.

la tis instrumttî Osî atînealcîl sofs iron cure is timnwa nics a ataglii
fielt oliuueiy. To ic=siiplisli th s te sioul uît %f h hie cuits aire usoitit
as salade with an obliong uîîcainsâ the hc'igii cf wlih i lsvfiu or fisc tailes ils

lsre.itiih. *lais îlous lise corc the iecesu.ary freritonb of
motion. liy Utic lmralur acjîirth ie direct reaîling

- scilts Carn be macle quise ticaforîn (rossi ont casai tu tie
cather. Ji tviii bc seraii abatl thit rr no iiuitiplyuîg
ICeVICL% Io gel out oi Ortler. Ille ont> sitti iuciiig lise
nioveniieni ofl the core uand pointer on ilîcîr sulpport.

Mabc inirumnst as wouriil sits tue0 colis. elle of flaie
seire: and the uther. of cmarse.

Ilie caie uire as cunneelet iitaee lthe tuo Large
termiînal-. and Illte sîîî.îil attc bttee(n ltce sîiisii Iuindgiig
po'.l anal lise largce sutie nexl u. ut. l'ie ivtir suales .îre

oainacil front lîr sucs catis in liit misstner.
1. 'rite itilltter 'c.îîe IS CLiii)treî Watt% a WVe'ioa

ainttestr in serits suili iti' cause aire rai.
a. Ilicslii~ cle VIICCtUi s i.itrrd watts a 'Ve-S(On

voitnelr ta giarailel ssiîh the fine voire coii.
3. Frucin the knuwst re-s-!i.ruceci ofihe fine %are cvuii .aui

tlle volts ai ils terminais tue fractiotiai part of asi aipere
ta the fine aire tit s fSauinat and ivsea on the scnte oi

.4. li01h tits ire ccanected te tic circuit ni the same
tinte, a wire froîti one side hers ailn la Ilce niditdc
binanîg postî. the urrent icea fllous ihiotîgt lthe coarse
aire cati tu lte lanpsc ad 10te taher site of lthe cir
cuit. Anttr ire frocti thiestL-ilitingpoa.t scarriet
ta tbe cilher site of the circuit su lihit he fiac aire ccci is
la pataude %villh the course uire ctil :and ale I.inps. and
is sutije-ci la lter saieis valtage ils the lîisi. flush the
fiae andi co.îrse wate catistsenti te îlaw in the iron cote
at by peoper calibraivar the .ralls are rad.

Gr.svity is the force oappostng lthe asagnelic pull. antii
selinc crp the Instrumecnt care- licial Le oed riat Ille
pointer stands ai 0.

SVFLKC1iNG G.AI SA!vMETKiC.

Mas: çals-aaoaîrîee aieret ierein is asn astatîc inita
niet wîlb a resstîaar ti the cccii: of aboaut 6 ohm. .and
m.ey tic calleci a refilm-iing gals.te.cnict i ts r est..

tance. Il is adaptari for lthe deiccluon andcitasîiie.
tl.T. SuiiiiL menrt of iow riccrontive forces. and att bc lotînd of

spectai use in the mnisurrentl casturent pratuîced by
thetmaI electrirai action andt creas peaduceti by

.ndut.ioa in lthe e.crth fied. Il as cspetially ad.uplcci as gaiv-anuincter in
use ta Wht-.itstaaes bridgu'.

The piert si not higisi> flaîshetd ne palusiie. but hîs, ail the esseatual Cie.
menti of instruments liste<i by Qucerr & Co.. aI soooo. ie lent ahicit
us Adjutstabie is provided tin concentr.ste the lirlit front the lamp upan a
ftille revoalving mirear. Ie sysîrast ta suhicla thc miriai as atiacheil as rmade
up of lica stauli nitgnets. one unsce the coil and otue oulssde the cusit mat;
nciizrd t0 precisociy the stmc sîrengih and rtgidity. attachedte tacachr

andi the arni. and held sta îhis thc north otoelouag pale af <une is in the
.rae plane andic raght alucao the umosc.mking pale af lthe ather masgnes.
il7 tbis asrsartgnieait the systeman of he tua magnets said otrer a% not sib

j1mcu any diresîve tearlcncy. ssbeei sscpportrd in a itaifai-ta magznetîr field.
Ttc scport cuasisis ai a s'agie suIt btaie andihlure is an silJicstment prx.

ued. sa tc.t th tc ares Mii Su1 saug 1r. an ict an ut le catfýIr. is .î?stlyz
accmsary ta have the needies hang paraliel ta the direelian inu whicit the
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wire on the~ ctils is wottnîl. svhen the attelles tare nst rcs. 'fli sainte e.xpert-
taents mta.sy lac jacfornaili acal ella% instrumenctt, as C.181 Ie îaerfortîae.1 iatis
Ettore fsctaeastitaat. i îs mnt fict alnao3t If flot <uile ai% ilelacitt as

a aure exix!ntve instrumttent. Fur latac. n pirce ofirriaîn ilver and
iros vore rail lac cotnccit so ilie termnîais of alae instrumnent. lisait the lurne-
Iton oF Ille sis irait atre laeattl taeawcen the itagrr tirait the t lattal. wlaan
suifacaent cient will be 1)roalaaei Io gave a dlecaaletd drilactioa. Seconda A
cita uf avare two or tiarre turn-.. a foot ait diantrter. can laceaiatacte tire. aril if
ale toit 1% resersel -,ualtenly ait thee.arth field. tise indtacet calet avili Rave
ai very deiealit detiectasan.

For rxparaaEaa*tnts an tantpular induction. tieu g.îivanoaatrer c.sn la! tasea.
for CsarTrnts whiici arae une hunalt-d liantes staatr liai~ c.sn lac Ictclml on et
caiabr.itaiîg crail o!a \îVeston voltintrr.

lit settang aîp thte matriaent. select :t faalli) of saiclt laniglat. liant tiae liante
avili b lie aîPtosn.tely ait the saute height. tiait ilie mtrror oaa the galvaio.

nateter and lens are- lb gel liaer last resulîs the Louîtp sao-jld [be covernil
avi ta tan laoaxl or rotanai làiste liu.ar.l bux. w4iatît .tholr ciat in mt. s0 tas Eu

niloar ae býstî1 trikm. thae Icia-. l'las Ixiiat a>dal lac t.>ca'el untar ii Esaar
by tise lt% tand la, rslectsil lvy ale: assror on te scraXn. or %%ht anlavet
etgtally as avril. thae %%aate acall oI the rouaaa. Il avili nome[be scen tlant if tlae
fir rur a% niovetl ever bu tatlle. tir sptut laght %a ii lac ttaovas on ailae sali a

lau spotas irr laruvdel an site instruimîent -su tllai nu allure iltn .s CertEain
clefleetilt e tilc olaîjaid.

In carder ho gel tuie instruament :tsideiac.teiy aaîljaastei as îacssial. a taagnet
slaould lx- %0 pU.ced an thse lnegtgioow. liait tier lengi ot lier swaing of lter
Isu )aille- iiit.inrts anti naarrcr as as grraa as pias5abti,.

Ilat iç. if tiae.field as aidjumetd. so thi lier attire ut it swang tromg onr ex.
trent - o thr uthi t bs âec.. l iar anstruasent es otaty ant: hlaif .s deliate 41-1 il

woaalal lac if ther tinte ut -lit: swinag 55.a 1sec.
For itaeestig.;ttioaa of snasîtl clectro niotive force. taia for aoc .is gaisaîto.

faderr ota tt'iaetst;one's bridge. iats ansruitent mae ia-ieve wvill bc tanraced.
-lie ~iY.Ttit< AtEEttStCo.. t.,lve.ana. 0.

SOUE DATA ON THE COST 0F TELEPHONE WORK IN
NEW YORK CITY.

Ttiv Ni cîropolitan Telepiongearad Tclegrapl Conipany furnislt
thte foiiovtng interesting information %vith reigard to certain
feattites of titeir New
York Tcejaphone Sys-

tecm and the I3road
Street E-xchîange:-

Thle liroid Street Ex-
change, svhath serses 4
the distrîrt ianuncled I)v
Wall strct anti Broad-
wsay froat W.11i Street tu

centrai o fitc N'ess Vork
icicphne sysiein. It Es
alle ni tise tirur I.rîrger
ofc which hsave bccn

piacedinfire prsoflid
tigs s-pct aily Canstrutt.
cd tu contnan tcle-,shone

cenîtles In evacîy 1<-a
turc il representa; the'
miost sirn ci evclo'p
mient ni telephon ecnga-
neettng, and Sn raptd .

bas tins developisent -

Iscen, that in rn single !v] ~i
itean of ils eqîtivintnt
does tise iiroaid Street -

Exchange rescmnblc the
cqEipisscnt of a acte- LINsCOLN.. ma,:aa.asCr
phlone excliange of four yea)rs ngo.

As an illusrition nfithe <-ontual reconstruction of .1 large
telephone plant tisat is recndcrcd neccess-ry by the con.%tint lEn-
Iaroveassent-; in ajaparatus ani nietiaods produccd in rcsponsc tu
the continuai dcasaand of the public for incrcascd telephone
farilities and for perfect s;earvice, ise Figiateenth Street Exchsange
ES a case in point This ea;ch.-snge seas recently moved tu a new
buitdinige anti tu cffc the remaoval an entirciy necw% central ntTicc
cquipmcnl %vas coisstructed, and the equipmnîto ailie nid Oaffice,
which bantl been in sers-tce afec' days mare ilan/aur >'?ars was
tsbancined and the gîertc. part ofit wvas sold as junk.

Ti Ilroad Street Exciangec at prescnt supplie-, telcphone
service in soisse 1,sco subscribers, alil of wlaotn have been

îrainsferred froin the Cortlanci sirct office, ss;ich, until lately,
servcd neat-y 5,00o suiscribers -ind exas ovcrcrnwdcd. Tie
ultim.ite capacity of Ille lroad sireet office is for 3,000e sub5crib-
Cars. 1: conlains ise last type ofi metaliic circuit multiple: switch-
lso.ri, a notable fcature ni ss-ichi are lie inRenious self-restnring
indicaitors Tii bse indicaiors retîtrn ta their normial position
aitonsaticails-, tirius arciieving the operator of two nianial opc ra-
lions, and conseqt:cntiy quickening the service.

l)uring tic past yecar or two imprnved metinds of cOriStructiflsi
oaf fines and tic piacing oi underground cables b'ave been pu:ih-
cd ith garent vtgor, aresulîing in :hie regros-al of oid overlîcaici
%vires ami tbeir sulssîiîution by copper nietalie circuits throughi-
nîti. In ale ilread Strect district fese nid s)-ile fines now exisl,
antaflt a single asire enters it excliange os-criead. Ail thc
s.ubscribcs fines are bvnugit ino the building thrnugli the
xissenment in tend cosered cibles, cacb cernainting ritfty ntsaic
circuit conal-iror At thc ends of te cabIes the cranductars
are coasnettd tn liglitning arreSters, -i*ich pics-cnt dangerous
rurrents froin w-aclshing ilie switclibo.ard apparaltas. Tie con
ductors next p.Iss tliroughi a special switchboard or connecting

N

rack whcre îlacy oisake ttictr uimonavtlla flice wircs oaf thte olacrat.
isg ssîcîtarilroîer. i lits cotstsecîîîsg r;îck as tlesigtsctl ho
ailaîs (af thte jonct iotas bel 'ccci thte sîtilsci iberts' liait,-; liai t flic

ss-tcsaaad lng ilitercianîged vlietles cr taant I îîs gis
great tiexibality In thle aîlaieiat i ai licaatet i Ystettsi ofire$.

Sjseci:îl feaitars (if tittrest are the gentsc.îîtg plantî, weli
ctirreist is pinasurcd for citargint 1  flie swtcliitaiti trattattlrs
anti faor riigina -tlt bilsrisea s i>els% , fle 'lest, ts ithe "~ atre

chlit-i ', lts prteti %s 4 (lilte .îpaiara.tîas fait ttesti> thla sbt ralsers
lineb .aald loa liag Irsîti;e tile tc'sks.,o ut ic~ snsslllo anti
excltIle mantager. ;ti fîptilaeip tI i file rîtEs tam Io .10 i
pants tsf thte -;sîtclalso-trdl tolia abie propaer tîlsers isîais orf lthe op-

cratitan Io be îia.iîaîainaed.
'lle te:leiaitntîe s>-stetst oaf Nets Viark Cat' tiit!its al arecst

or tiglat esthlttges, cîîliapecl sti ll ia;.et.lImc taircuîtit stt tiale
svatcliaboaTrî, itaviiig a tolîIacemnîdîîa for t15.000 saat)-

scrîlscrs, ttîss-arals tif îjacx stibsta tiber' sl.ltiit,, Si) lit ms .Ie itll
Staioats, anda 20aooo ailns aifl tusucrg rtt) ats re. .1 lai elsIt re bs-

ttrm ib ctinbtrîtiLtel ton a bisaiý tif extltibta e tatectait a, art laiat wotrk-_
Eng,. About si'cty lier centI. of the subscribcrs nstw lavtse niiatIllt
circuit lattes and tI saailsEsEcEa. anid thle conattssatt frotta the tala

-style grouts'ed lates in tasetalie t arcîiîl is aire ts ivmi
great grapaîtity.

wVithl .1 ilset.îllîc c' nIait Ilitie .181.1 taffia e et 1altiagt .î Ne %i 01tiî
leleplatîne sîtîsîcriber ian ialk fltoral lits tassas esk 10 aasy nute ni
upiwarcis of I100,000 telelataîsel stîbscrîlîers ai talter caties, sottie
of thiact os-er -a tîsiusanîl utiles distiatt. Thae extrînriîay tic-
veicapiient of ielphoasy in Atsserict is a n sîriîkimag coaisrast
witlt thte state of the art in Ettratie, wlaerc Stîsîvbrts cats gei
only local sers ice for their <assît ilistruivalb tait, ta tase a ltong
distanîce lanme nsust go io the trnin tis oi the faite, a;kng a111
appoiîsttaent ssiti thte distant correspaondtent ftrst ity lelegralal.

Titere are betiseen So.ooo atat aooc cosnversations by icle.
phsone cat-is day in N'n ork Cmty, anIll Ltc r.ige hase of Ile

telealatne l.y catît stal-
- -- ~~ straiacr as I(a itîts diLt

--cly. NI;îmsy bît-.y -stbscnib.
.~ s * ers lise- ilier tlellian.a

;,. *~~~' a irtt l0 Iot zooa tailles

-ire arC sr .400 laîdy
ojacratoars. Abotutt 25o
aîreon dtîva-t llîcssitclt-
honarîs ai Ilte ,.aille liais.
IThe av-erage nîtgialer oaf

isy cach oîseralnt Es, a
Strate tinder 4oo. Atîcvery

SSittinag moisis, prosidd
%illai lockers, Iea anti
toffc urnb, etu., are c

t~* -ibislil( for lthe tise if
the opra.tnrs asiten taIt
on dîty :i iessitcla
board.

A pecailiar fealturC of
Isle <mais1 latt-unrss, o<a

* telepîtone ext itange is
is enarnanîts fluctuatioan.

a. i.t.5AiaSitTStCAitugi Ilte sers-ice is
pertianetiat, thit gmealer

propîortion ni the îssenty-frsur hotar-< ssork Es conipresset iEnta
tîso periods oi %ibottwo "om caria. In carder to colle scîll
tiiese iaigh pressure peraodis saitital ay i lthe service tise
enhtire plant anti personnel ni Ilse systai htase la lac organizci
as if the si-iole oi the ciay's svsrk weae na thte sainle 1plane.
Ilesides tise nîserators titere I as a cadi exciangt a skilIcti force
ai cectric ssire:sten consîanîly en>,-agedl tn tssakîng confnections
and keeping ail parts of it plant tn sîafftcient aîorking orcier.
Nanc but skilled labotur is ctaioycd in any part oi the tele-

phone systitsn.
The ssorking force needei la iasantaîn thc lecpltore scrsîce

consists ai a.bout i ooo persons. an averaîgc ae tait inlyce lg)
es-ery nîne suiscnbers. Tie techitncal s-vork 's carricdtibtn lay
depariamntas. cacla iaving a large: force o nirae tanter t respacn.
sili lacad(. Saine ides4 of ise .ttsstiist of construtction sik clonc
can be gained frnt ...c facE glialt îurtng iS93 isanre thaît 3,ooo
lines wcrc bumît anti an etîunl nisîssiter <ai stations ceqtaaja;aeîi. and
more thnn 2,ooo tlist-onnctct anti rettsos-ed.

AN engzinecr olsservcd lais sieaas gatige intlrating a isigiser
pressuire than lits s.ticîy salve ,,pat:~ ssas set for. 1lc îlackecd
tiesprimg, latt thc gaitigekgat rising andi tie sîcraîn (latant bloîs
off. NVhrn tise pressure rose t10 zoo i5ttnd-li b scaine atlarmced
anti as lac coti lot stan Ie enigine lac ta th ie injecior antI
npcned ticte ier Ilnov.îsftcock. Tie tianîper being clnserd, tItis
laad tic cfTect Eni pres-ent itrtlicr ancreasc Oi larcîssale. On
examning tic %-ticîy vais-e Il apjseared -bat lise lrass seat ni the
vals-e sîas a laîsslaamg psut gran ra an casting. lisant i litl become
loose, andI tiat iac %tcamr had paresseti il u, itg.iinst the salve.
As the salve rosc tlie seat foilîaî.cd il. sutelci e coulîl tntl have
been a reica!se ofisteam sînîti tlaessbng scas pusicd ont ni tîsiole.
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E.EGýTIRIG I<IULWPcY DEP'NRTMENT.
PORT ARTHUR ELECTRIC RAILWAY.

Tit-: l'ort Aithur Elcctric IZa-ilw:ay is tire only street railw:ayÀ in A"iierica mat is owned and operatd by the towsi,.and it i! an

intcresting cxpcriment in municipal undcrtakings ta sec what
Uic outranie of this venture will bc as fâc as the feasibility of
towns operating t heiu awn Tailivays.

Vhcen Fort Williain started ta build up untler the favorable
ausýpas ate an;ain 1'acii'ic Railway, bctter communication

iluort flausii. l'arT AsrTia EuLcac RAILWAY. SIIOWINGV

%vaLsrequired between tle twa towvns. For years stages in win ter
and sitain ferries in buiîer, with prabably tliree or four trips
per day. wrre fotund quite sufficicnt (or ordinary local tra.vel, and
people paid cherfully twcnty.fivc rents (or the privilege afi mak-
aux> the tnp) enier ly wagon or boaît. It was found that this
would flot do for increascd travel ; then thte question %vs what
nould bc dt best method ofirnpro% ang it, and it was considereul
that as the entea prise for saine litlce time wvould not be a paying
ane, ithe prop~er tîîetho.i would bc for the town ai lPart Arthur ta
build the railway atseli, su that whatever litte loss there miglit
be trn aperatang it, wvould bc borne by aIl the taxpayers who, wcre
bencfittcd.

Tire people originally voted seventy-five thousand dollars,
whlàditt m~as cansidcaecl .t that tiiiic waould be sufficient ta, corn-
pIcte dt raalway, flot only ta
,on William, but ta W~est Fort

Wialliam. .- ..

Iloeer t anpctenttinia
pailities 1111) bc ta mnariage "--

mionopohecs. tlicy %vert flot su
conieet ta constraçt thei,
and ii mniney onginallv vated
<lad not <la ab intc là work as
magililt ic.îsnably have been
expectcd.J

Aftcr voang the manry the A Z2
ilanst scnaous question tia' the
nunicip.îlîty theni bail ta tackle -

was dte question ai gctting -

itt Fort William. Thc people
ai I-an William thoiught that
the building ni the railwray was
gaîng ta bc ta thcir dctrinient
railier than ta their benefit,
and lcgislatian baci ta bc
secured. This, delaycd the
conîpleian of the railway a
r e-rr The people af Fart
waîtî iade it a sine qua
non that the railway slinuld bc
huait tiot only ta Fart William,
but ilitougli ta W'est Fan
W~illiam, and that the rate.% aiofR Ailit
fare over the linc (or a con-
îaauous tnp bhould not excet S cents siagle (are, 6 tickets for 25
cent%. 8 w%-,kmen's ta<kcts (or z5 cents, ta school cliildren's
tickets (tir 25 cents. Forty thousand dollars more was voted ta
tonpke te rai.î and ta put it an first class shapz. This %vas
donc last October, and it bas been contiauausly aperated ever
since.

l)urn the o inter season a round trip an haur is made be-
tween l'at Arthur and WVest Fart William, and an summer thrc

tops in two hours, betwecn six o'clock in the rnoring and anid-
night. The averngc nuniber af passcngcrs carried daily is about
ont thousand, and linwever mucli the Fuit WVilliam people may
have objectcd tu the building af the railway at tire start, thcy
find now thnt it ks a rreat benefit as well as agre-it convcniencc.

The poiNer bouse is situated at Currcnt river, about onc and a
hall miles east of the castern terminus oi the railway, and at
present electrici'y k gecrted by steani. Howevcron Current

rivcrat titis point, wtthin 2oaa
(cet, there is a (ail oi 8a ct;

- . ., easily utilized aian eeryi
turc ai soie $2a,oaa. That
would gie ample power ta
oper.-te nat only the railway
but an electric lighting plant
as well, and it is expectcd
that the town %vail imprave

z the power, put in a lighting
plant, atnd aperate bath it

* y~. .and the railway with the

Iowever, wilI hardly be donc
this year, and it înay not be
donc at ail by tire municipal-
ity, as the opinion af the

- ratepayers at prescrnt is that
it would be better ta get the
railway out ai the arena af
municipal politics by leasing
it for a term af years ta same
campany or individual who
would furnash a service equal
ta that now fumislied by the
town.

The systcmn af apcrating
NvArtF. Pawsa AvAiLAnLL. the railway is, that the re-

ceipts are paid over ta the
town treasurer, who furnishes the conductors with tickets ;
the supeaintendent bas charge of the opciating departmnent
and maintenance, and the general suevson of the wbole
inatter is under the contrai of the ch=na ai the R:îilway
Comnii'tee, wha likewise is responsible tai the Council.

The railway in itt entire lengtb is about seven and six-tentb
miles It starts ai the Canadian l'acific Railway station in Part
Athur, thence along Cumberland street, the main street oi the
town, tai Fart William raad. WVhen it reaches dte Fort William
road the track is elevated, the saine as an ordinary steain rail-
way, in arder that there mav bc less trouble with snaw in winter ;
this clevation continues until it reaches Simpson street, the
main street ai Fort WVilliam, alnnR which it ruas. From Fart
WVilliam ta 'West Fart WVilliam the railway is laid along the

Ei.xcTuic RAILWAT. Ti£ROUGtî PORT AIMMtuR

travelled highway, and it teinhinates vcry clase ta the Cana-
dian l'acific and lPart Arthur, Duluth and WVestcrn Railway
stations.

'Me equipinent cansists if tree l>attcrson & Corbin iS fi.
vestibuld upholstcred cars-electric head and interior lights ;
elcctric belîs and heaters ; Bennis trucks ;ad elliptic spiings.
Two ofithe cars are cquipped wîth two No. 14 2o ii. P. Edison
niotars ta each car, and ac with anc 30 IL. P. Na. Smo G. E. Co.
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moto-. There is aiso aone 12 fi. fiat car for freiglit and construc-
tion use.

'ritc Cars have avcraged about 200 to 24ao miles each Ver day,
anti have been singuiariy exemspt fronisassy accident.

*rite car bar-n is a handsossc structure i2ox 5o feet, with
offices, rcpair sisap an i storage raoins, space for 6 cars, ciectric
lisgised, and situatcd in tise cents c or thc town.

* I'he potver isouse is a frasie structure 75 x 75. Tise enIgine is
a1 Whieelick 150 H. p'. cossspound cossdensing, wviti boiler to suit
-ill set on massive stone fotonda.tion-ïie whole %vork being
laid %vith Potrtland cernent. l'iec generatur is tise Edison 45,000l
wvatts, No. s6.

l'ie ro.sd is .4 (t. S& in. g:sugc, 4o IL T rais (steel), wvith tics,
twvo toot centres, planked on eci sicie of rail and wveii baiiasted.
Two joinsston spring tssrnouts are tssd,1 aiso one patented rail-
vvay crcssing or diastond. In crossing the Pos-t Arthur, Dusluth
& Westcs n R:siway, a rnetaiic telepione ciscuit connects with

poster soîsse fronss Fort %Viliin termsinus of lise ; also turnats
antd car barn.

'rhe overisad construction is of a s'ery elegant and substasstial
diescription, dousble poles being used througli both towns, with
brackets on single betwveen tise towvns. The trolley %vsre is No.
4 11. & S. isard drawn copper, the cssrsent bc-sng fcd to it every
firths pole (6oo fées) frosa a No. i insuiated erd tvire, Edison sys-
tem ; nIso, a second fced tvire, No. oot, is nus dsrect frois the
power house to a posnt abnut zi the total length, iviire st fiee
dissectly snto otiser, all besng w"ell protectcd by 8 WVatson lighi-
nsng arresters.

QUESTIONS AND0 ANSWERS.
Edgar Carr, Electrician for tise Brockvilie Light and P'ower

Co., writcs : In this powver hotîse tlsey have one Bali and one
Reliance msachine. At
tissies tise Reliance wosks -

ai rîgistat conmsencensent
of trusn, but after thrce or
four isours wvork, be ins ta
cut and spark. This crant-
not be caused by tinelean-.
linsss,as botui cossussutator
and brushes are cleaned
and iniently watched.
Sonsetinies the machine
s-uns ail righ! for a weel,
or twvo, and then coin-
inences io act as before
statcd. This occurs whcn . -

bothmachines a.re running -. . .

nt the sametnse. Tise Re-
Isance machsne acts ail
s-sght %vlien s-un alone.
WViat is the cause of the y
dsficulty, and what the
s-emely ?

ANswFR.-The Reli'
ance Electric M,%fg. Co.,
to %vhoni we refers-cîl tise
above enquiry, wrste us
as follows :-Re Blrock-
ville dynamo sparking, POaRT Aiti-ssws ELv.tcrs- RAILVVAY-C
yoss faied t0 state wvhe:her FO-RT
dynamioswere run sasenses
or multiple ; %%e take it that te latter is the case, and ecci
dynamo is supplying a separate current. The trousble only
occus- vhien both machines are rssnning ; when run alont
the Reliarsce machine dots ius -%vork, propcrly ; in this case si
mtist bc influenccd in ô me w-ay by the otier machine. It %vould
therefore appear that the machines sucre set toco close together,
and that onc had a stronger field uhan the other, wlsich would
have an influence over tise weaker machine, and thereby distort
ils field circuit, catssing it tue sparli, or there niight be a groungl
betwveen thse uine or machines in sucis a %vay as to cause an ex-
cessive ctsrreftb to flowv îirossgh tise armature of thse dynamo
complained of.

wii wousld giu'e asst s hsorse-power or 5 isours contintsotssly
wotsld take tise sassie size batte-y as -cqîsired for.2o Ianss1 s for 5
hoors. ç:) \'ou coulul ouly (Io -.o by 'ssing a resistasîce ini serses
wviti tise lassps or tise Inotor in series wvitls uviicîshes- of tise to
needcd tise lowvest volts. asnd u-asyisse the resistance to absssrb
tise difféerence betuseeni tise volts rejussrcd antd volts gsven b>' tise
dyssasîo. ________________

SPARKS.
l'lie cousis hiave grantcd .%is Ontler for tise o% isîdsg ssp ore ilt' rosîto

andi Rschisond i l Street Raîilw.y C'osmpany.

"'ltic Haumilton City Counicil wsli encleavor to canslet tise locatl Street
s'.suiwny Ce. to pu vesi.bules 01s their cars.

*l'ie clamse of tise Monctan. N. ik. 'lrasssway Co. fisas is.ess cisanged te
Ille Monscton Street Raitway. ltcat anit Iloae Co.

Experrsssents are being tîale lit H l tosssn. wish tise trnsission t'yi
isans Of IL tirs mail. insteasi of the' eveuiscad trolle'y. af t'lectricsty for susre

s-.ilway purpose!.
The' Monnirr,. Street Rssilway Co. are saisi te have :n constemsplation tise

crection of n large power hoîsse sn tise centre of tise esîy. %ssiti landi sîsflicicst
fur tssscks and car baurns.

On tht' 271h of jolse. conversation wsss succtssfssliy carrncd as o en es'
t..ondon. Ont.. and New Yos-k. ovcr thse sscw nietaic circuit recct'sîy con-
pitcd by tise lik'i i'cleislone Co.

In response so a pehitiou frons a nunsbcr of cîîszs-,su. tise liassiios Street
Raiway ('O hsave consent«d t0 estabsisi a hisssteds S;ulsdayI srvs-e Il thse
servte,' celn bc nmade to pay. i wii be continurd. bust nos otiseruise.

The C-ouncit of Calgçary ha.ve gçatsstcd a ive yr-.rs coniraet for sretl
liRisting 10 Mr. P. As. Prince. 'lhe cositractor ngrces 10 furnssii t'city-iiv,
i200 C. P'. i.mps at $7.oo pet siontis cacis. wstis a discount o f itisei per
cent. for ptompt paynscnt.

Tise G. N. IV. andi C. P. R. '1eiegmph Companses arc rceiing weil'
siitritd spr-aiue for the expesition %vith which the' ciection retursis acre col.
Iectt'd from ail pinrs of the Province. The rettirns frons neasiy ail thse
constituencles werc în tcftore 9t-30 p.ns.

E
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"4W. N.," Hamilton, Ont., wn-tes : %Vould you please answer
the foliowing questions : (s.) W~hat size stos-age batte-y weuld 1
require to, -un 2o incandescent iamps %vith a voltag.e of i sol jý
ampere pes- e.'ch lamp, to s-un 5 hours ? WVhat wvould be the cost
of such a bates-? Aise hoiv long would tise sa'ime bat tery s-un Ia onc-horst power msitr? (2.) Woule4 il beps Io1 regu- 'laie the voltage on tise iamps separately, whiles'snin ansp and
niotor off the saine dynamo attise saine tiine and stili retain the
proper voltage on the lamps? ilPicase fusnish rudesanti exampltes
witis your answers to these questions.

ANsvE.-< s >.Stos-ge batteries.arersated in. asnperc'hour ctpa-
ciuy per ccli, and cacis ceii, of thse usual type gsvcs 2 volts. 20
lamps ' 1 ampere eacis take 50 amperes curs-ent ; 10 s-un îhem 5
hosîrs wvould therefore requis-e "5o, ampere-hour" celîs, and 55
suds cells would bc needed to gsve s sol volts 5o ampere-hour
ceils wouid cost about S9.oct acis. These sniail sized celis are
relatively mos-e costly, and you could, -at lcss expense, use fer 20
lamps cf 1 ,% amperes, and 40 volts cach, a battes-y of uwenty
i5o ampere'hour ceils, costing about $:9.oo per ceii. A motos-

-Tise grezt ctsinsney in con.
ncsion wssis tise 'l'orosîso

* - -. ttay Coispany'a pouser
- ..- * . - - ioise h;is limat figlssîsres.

-. '- resii,-.s IeKentie andi
- - seve''i ofricris et tht cons-

. pany tscr-idcct to Ille toit et
tise cisininey. a bipiht 01375

- - (cl for tie purpost. of ay-
- ing the finising brick.

A franchise ia.s been
gRantesi te MeSSIs. 1.egier~Sons to busisi andi eperase
ain cl=etu sirret raiisvay.
andi to SUisi>y iigiis heat
andt power in tise cicy of
iis'iieviiie. Ont. construction
wvork %%lsu sr'gin as once
ansd the' ro.id is s'xpe-cced 80

- bc In ojscrssion S'y the? endi

'lse lo-onsoi Riiway Ce.
express tisei intention to
extt'nd ieu \18nico tînt
wesswarii Io O.skviiie. nnd
possiily throog5i to liasiii
tort. Residients aioisg tise
routu aitie propoed exteil'
Sion airc arnsging for naces-
ga te ascrtain uisat

alutinn of finanei.si supîport
couilie bcSecusrsd for Ille

%'-RUC-TION PMVTERN POlIT ekTItJ5S AND~ projees.
11..8%t. Tl'ie L.ondon Street Rail.

%vay <Cc. is eecri'dtIo have
ina'Je anoiher elles- to tise City Cozneil for tise privileRe of rtinning cleetrir
cars ove- the %sreets of tisat cîsy Tise offe's inheis etgiss farrs for a
quarter. 'fuss îs cerlainly a niast lisera 1 ifer. ansd ont whsist tise Cotsscit
wouid do %%eli te acccPt.

As a sesuit cf tise recent amalgamation of tise Winnipeg Street R;sil.y
Co, wish tise WVinr.speg EltctricStrecrt Railwvay (*.. tise forme- ceisany
areen!cavorsng soism"vait an underssaniiing astts tise (osincil rR.ariiisig
their proportion of taxation for street pavemns-.%anti tise rcnsov"si of iheir
isoses fs-cm tise ssr-ess.

Nir. Cusnninghamn. chie! engincer cf tise Monireil Strert Raiiwvay C'o..
proposest a syssern of delivery of mail masser 10 tise esty' ssîliiusir, it ms-ans
of ccenc miail cars. spcaaliy censtrucet for tise r irpose. lie'otstc
of Monts-cal is saisi te have sspprovced of tise ide.s. t.nd tise Uovt'rnnient is
saisi toisc wilisng ta iiopt tise new mncsiod.

Tise H-amilton. Gritnb,>y ansi i3comsviiie Eiric Railway Co.. arc sili
isavsng difiicsslty in securing rigist of way for thecir linr. Soutie of tise pro
pcrty owners aiong tise route arc evisiy sryinR te fore tise cossspanty ta
pay iscr an exorbitant lersce for siscir landi. Lut tise courts arc ini sonne in.
stances discounting tise clas b>' 75 pet cens. and iliswa:sls.

Tieannual report of tise Cisaudscrer Electie Iigit Co. sisoas tisas tiscec
were installect dtsring tise tast ycar. 8.ooe ligists. tise company iaving sn
opertion a total 0f 26.000 ighta isefollosuing gentlenienwisre reci:-'
director' of thse eomip.ny :-McIsu. itrophy. Stier. McRat'. Aise.srn. Work-

ma.R. & W. G. 1-ursiman, W~. Scoit andi W. lssss-isinson A <liviticnîl
oi clissi per cent. waz decla-es.

Tise rcent meeting of tiseArnerjean .Society of Niechainicol Engins-crs in
.. ontral, was anc of muehis mIeso. 'flics- %ere bctwccn two ts iei
issndred osf tise menilses-sof tise Assocition in attendL-nc. risc pper ansi
dssusasions were of a mSst viulaile chas-acter. As '.su.sl. tise estizens of
Montreat tendesrd isesr warmest isospiiaiity te tise vissîirs. Nidrrsses of
wecomne wes- pr-senses b' sihe Canaslian Society cf Civil Enusneeis. andi she
Canasian Association of Stationur> Engmners.

Tise iitssuuratetl article sindcr tise isczding' An aisi in Fducosing Moto-
tmca." whics ape eimn tise Et~rc At. S'F.us for ion- wasecopied (rom
tise Street Rasiiway Revis-w of Cisicago. but sissotigis-in osversght props-
credit tias nos gis-en to tisas jouirnal.
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CAR TEST.

IIV %V F. M I.AR2K7 ANI) 1. Il. NIIIF ii

oms Nlotiday, Athii M:srcl, we ade a1 test of 0K
i>eisgissg t) Isle Hi sslton Stret-c iaiiway Co.
sIpccs;si car for hc purîsose, and M r. W. W. Deani, th
acted a s illotîs ilan.

*iThe resimits esithe tes% are showvn imi tise :,ccnip
Tis, mrc.tt hug.isear nfcar-testing is tise a~ccurate t(
csfile spccd. 'Iluis svab(s ltas acvutraiteliya snss:
init polest i>sseC( iii caci tels seçonds during the rosi
spaccd absosut 410 yds. aJWt cdns'ere takeis
on tise foloissg instrtuments : a s'nli-nsser bctoce
svmrc anti rails, a1 Vcst-iînetcr betwccîs Ille brsshes
Ii<stors, -totd a iii,.volt- iiseter. gradtsated in ;tttpCre
cd to) tire teriiinais csf.a 2oo-ans3se)rc shunt, wicls w
in tise isastii trolley cirtuit.

(>îsly 'issse psaris of tise mn wvisere msoit reliable r
obl:msssei are slsowrn 81s tise table, ns'elaje volts
binmg tssed in tise consiputatiosS. 'llie armtature
. 52 cslsuss. 1< i<Swîîg tis we were able tn caicisiat
tise armsatutre, andi dctcrmssissed tise couister e. nsi. f. b
ti dirops froisi tise brusis volts. llise satin of tise cc)
to tise hissl %lts gss s ms tise iîbotor efficiency. 1
tin tif tracism effosrt is babcd oms tise asbuasption

0EU.T

l 353d1%.

~40

-0
<t.>

5ssssr.tsi. I., W',i055.s, on3Kit 3401 35.9 38 .4
S.t1 . p-, Itay ons Kang sS .6 ls. 32 .5 44.2

025 4i.c (..ss .55 ) ln.3555g si. 2 3 52X 823 4.

(55O ).Mn a '., Kn 1. 3~,. 9- 30.2 53.6
(ýLIo on5535 .t.c. 1 s s.oo s, 4 "

Caroline~s. Si. 'n .,s iki.et. 8 3>20 34.8 4,1.2

Acso,.c plsL o55sciSsse> (nffn 1,111 sore~nctom) 6 83%.

ST A RTS.

's ssis<s.

t.rrguotss <n kssss.
Ja.ssv. ast ksss.~
Mn,', 25,51 5t255t2355

<.~s3c:s 255'! 5 Inkaîne,

43
48
43
40
43
42

S 77 420 43.3
77 445 40 5
83 45 47-3

3"7 41. 64.3

'7 4' 73.577 443 45.6

2o lits. fier ton is reqsssred Ia kecp tise car nhoving
.,Isecd oms a level ;the necessary increaise hein
m r.îde. ict W w %eighî ni car anti passengers i

ofi gratde.
TIlsc edtmnlts eiffort -. W X20+ W 3< 20003<

100

THE CONSTRUCTION 0F STREET CARS.
V. ~IN tise consti tîction of street raiiway cars it is desirabletol)cî-

ne oif tise cars p1<oy.tis lcast ansount of asaterii, wici Vill giv'e tise strengtls
WVe isad a ret1trnrd in tise svosk for wlulcli it is intendeci. Any superibsous

se ciectrician, îscmght lias flot only its efTect on tise motuve psower, but on tise
rradbed as weff, and consequemstly asakes a dliffrenîce ius fise

ayn table. divitlends attishe end ol tise yea.
letcrmssinaios A recent article by Johsn C. lieary, contains soisie ver'>* valti-
bic Ily cousit- abile msatter on tis subeted, in which lie says is stsbstansce : lric
, paies being ontssibuss is constructedf to siseiter passeogers anti stand tise vi-
every 5 secs sr-atiosss incident ta a mocsgh rondi. They are but ais coasmodi-
ni tise trolley ous andi liglst as possible. Sleeping cars are hjilt ta stand a
of une of tise higi speed, ta roil oves esssbanktsents witisout breaking to
s and attacis. iicces :md ta stand the kicks and jerks nia, i,ooo isorse îsos
as connected engine. Tise msodern electric car is a cross isetweea tise two.

Ia tise construsction of tise street cars wvlichs-are requireil ta stop)
eaclings were and start ircquenîiv, ta lift tisemisseivcs up stcep grades, i tiit
ansd aînpcres tise fines oi tise omînibus shoulti be observed, marce particulariV
resistance is la tise roof. If it is iight, the walis and sides msay aiso be. The

e the drap la city of San Fratncisco fends tise way ln asecisanical street car
y sustracîissg traction. Tiseir cars are adnsirabiy .cdapted for ciectrie: isstars
uaîcr e. mss. i. ansd arc kncswn as caisbinations. *rite scariier btsiit %%.erc re-
ie cosssputa- ssocieied horse cars. T'ie managers toak the orimsmy 14 foot
that a pul of horse cars, renioused the platforsî and isaod froma one ceti andi

______bout a liglst 14 1oot adti.
- -- - - ____ - lions tîsereto. Trise new

F CAR TETpart %vas openc with a pas.
-~ I ~ ~ sage way down tise centre
~ .E *~ ~and tise scats placed

cas.. %lot-,y iengthwise, the passen-
- - car bodies weigls about

7-5 22.3 407.81 10.0 397-5 .356-0 84.25 14.-5 63:4 9-- 7,ooails. and are mnunted
7.2e 255. 393S.1 33$S 379.6 379.2 3.97 87.8 23.6 $8.8 an iight dotuble 26 lacis
S.0 22.3 375.Oj '0.6 364-. 208.6 86 8 93 il'41:4  81: trucks. Wien nîouated

28.5 357. 337 343. 414.4 53.7 3.0 I.

.-I YI0 . 73.?0 53.9 3 1.5 257.6 7.01 À2.0 33-4 933 tiseCY svigis iromI 10,000
9 .8 352. il 4.2 370.8 .5. 7. 0e 326.2 25 e 83.7 ta s ,oocitbs. Tîseir wcigit

9.71 23 139)3.3 53.5 87. 7. .82j 109. 38 96: is dsribueui oms cight
* - - sheeis ; taking the maxi-

-rot cricincy or %»st55 5.95%*. muai estissate ai their
- . - -wemght makes the weight

an eýach wheei but 1,375
____ bs. ily adding a1 3o harse power nmotor and placing it on tIse

fnrward trucks, wouid give -i pressure on tise rail flot ta exceed
1,700 ibs. per wheel.

rheme are la many places to.tlay four wvheel eiectric street cars
h tisat weigh empty flot less thmst io tans, wiîis a wvlsei pressure or

5.ooo pouads, or aimnosi twice th-tt of a standartd freigiî car.
616 31» Accot ding ta a law la mechanics tisis four wheel car injures the
459 2 25 track seven tigses as much as the San Francisco Ntyle %vith
392 97 maton. When the moliing stock is propcrly designed and tIse

19 19 joint tles are supported on cancrete, a 35 Po! saui girder or T rail
5»4 2147 is ail tîsat 18 necessary for ordiaary street raiiway îasrposes.

392 192 The camsîbmsation car hias nerly double tIse carrying capacity of
- the four wheeier referred ta, and weigis neairly tlsreand one-isali

ai a unifonn tans less. If tise estinsate is correct, that it takes ttwo cents pcer
g added for ton per asile ta maove ibis superfltsous wveight, and tise sîileage
ans, and P= ms but iool per day, therc wouid be a direct saving ai seven dol-

lars per tlay, which, multiplieil by tise nunibes of cars anti tise
Wv x 20(t +p) -ive-mge number of ruas for a yecar, wouid make a large amaunt,

representing the difference ina :he earnings of tise rond with tise
ve two styles ai cams

Wx70+ W x2000 x - = (70 +20P).

Wsc estssssated tise scigit of tise car and tise passengers ta bc

Tise hourse lsOwcr tt>lieiisied la nsiosing tise cas is
'Traction effort x speed la ft. per min.

33000

'l'ie Isorse piner stmîislcti beiag dceemsined from the amiperes
anti troliley %tilts., wve gel tise car etlicicncy frumsi tise matio ofthese
twn. The total torque on eci niatute is niseasured by balh
thse tactin rfn issultiîslicd isy the radius of tise anmasicsr la
feci Thsis radiums was .98 fi.

On 2-,is Mardi ue wveigicd tIse cmal tiscd doring a 12 hour
nusi, ansd aise rcad tise amisirctcrs evcry tsuo nmnutes dîsring ibis
tisste, and tise vol-icer cvery ten msinsutes. Theasntmnt oi car-
boa tIn tieca1 a alterwards dctersssined by a cieisical anaiy-
%is. Thlus, lnowving thc asisount ai carbon supjslied ta the fur-
isaccs, ansd assuintng u45o0 fi. T. 13. per lb. ai c..arbon, we cari
comajstste the tisorse.lsswer sus;plied. Taking average volts and
atsslsecrcî, VC get tise elcîci ishorst: power generatcd. Froni
tise rattes oi tlsecq we tlcnsinetl the plant eficicncy to ttc aearly

7.Finisii tise ratio of tise average trolliey volts icari on the car
test to) tie avemave volts mail at the station, wc tieîersisiacd the
fine cfsicieacy tn btc So . Thse average car cfficicncy being 36,,
We met about z for the cfiiciencv of tise system.

Thie trolley on tise '(ar te.sted( was flot ta very good shape and
tise wvicl fimcleît.y caise off tise %vire an céurves. The large
suarting cssrsr.1-s sht)%a an the table %vcrc nbiaiaed la stariing
aos aum e.nd litisssd these %tbps %vert tt-iient.tl, yct thev
ecrve ta siow tise danger ai stripinsg a car un or it the begin;.
ning at a durne.

A SHORT-LuNE TELEPHONE.
The Rabbidge telephone has been brought before the Eaglish

pusblic, according ta Lontdon Liglitaing. This telephone, si ap.
pears, is designed for sprakzing aver short fines, suds as 'cou d
coanect the différent ro<sass la a. h-rge 'carchouse or block ai
buildings. Tise ussual caîl bell is replaced by a smail vibrating
reed la the receiver, wlsîch, whcn tise circuit is ciased, gives a
cicar ilote, plem.isiter than the s-xt'nd ai a Wel. A simiali tube
coaîanining mercury aulimsatic aiiy changes tise connections 'chen
the instrument is inverteti. This stops the sostad andti cknn,.-
ledges the c.îli. which is msade by removing a plug irom one finle
ta anaîher. The act ai iaverting the instrument also tends tel
preveat packing ai tise carban granules in tise transasitter. The
choIe i8s sa sali that il cari Isc canvenientiy screwcd ta tise side
ofia de.sk, thus saving tIse trouble ai moving ta an iastrumsent
fixcd ta the wvali.

Bly nmens of(wo telepisones, anc 'cliiia diapirain, tise atiser
'cithaut, the specd ni sachinery may be indicateti at a tdistance.
The telephone without the diaphragii is placeti lvith the pale ai
its magiiet very- acar tise iran amis of a rcs-olving- wheel. or si is
plactil ne.-sr a 'cooden wiscei carrying a auinber ni armatsmes.
As the wheci mes-aises, the arms or armatures. in passing tise pole
ai tIse telephone praduire, chanmes ai magactisii which incioce
ciectric puslsations in the w,.irding ai tIse telephone msagnet.
Tisese clctri-c pulsations affect tise sts-egth ai the msagne of the
distant tlepisone. dis ca-uîsig tise diaplragiin vibrate. pro-
dtscing la the tciepisaae a asusiczi sound, the uitch ai wih de-
pensds on tise sp"-ed ai the niachinery. ile piîch briag ascer
taisîct b>- consparisan witis a pitch Plp or sinsilar instrument,
the spccd is found Ily a vcmy simple eaiCui ation.
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MiD FIC: Canadian FACTOR IES:
offilPeterborough, Ont.

65 to 71 Front Street Bac fie nWest. DranchaOfieros anTORONT0, ONT. G eneraliStiet
I HALIFAX, N. S.

350 Mitil -iOctO
c$150,00. C opa VNCO>UVER, II. C.

and Xining Supplies.
Electrie Railway Motors and Supplies
Electric Power Transmission Apparatus.
Arc Lighting Apparatus.
Alternating Current Incandescent Lighting

Apparatus.
Continuous Current Incandescent Lighting

Apparatus.

Generators for Lighting or Power Circuits
connected direct to Engine Shafts.

Three Phase Power Generators and Motors
for long distance transmission.

re XA'canufa-,ctture only the iriost modIern and( pcrfect iachincy f(

our standard of workmnansbip is thc ig(hcst.

We havejust issued new illustrated catalogues on

RAILWAY APPARATUS.
(~ ARC LIGHTING APPARAT!JS. nos INCANDESCENT LIGHTING APPARATUS (DIrect and>

____ ___ ___ __A t___ -n

Pieuse mention theo CANADIAN ELECTRICAL NEWS when aorrespondinir with AcivortISOIS
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SPARKS.
hIr Ilernî.în Iltinicr. of irrie. Ont, bas lern granied a U'nited States

paitent un a chuel pullry.

*fic ;îurchase of an eiectric liglit plant is ulimier conii.liecsi by te
Couînci of the Tlown of Kaitiloops. il .

* lie vill.age Coueisci ofeesiie Ont., have givra a contmnct Io Ilhe
Reiliince 31fg. Co.. fur siX airc liihts.

A iy.a -1 wsbiiî. tu lise tatepiyc of Kincordine. Ont.. on the
9(11 uo atiorire a Imm of sio.ciou fur the putehase of in electric liglit
Illlîst.

lise fits ship)nients of i.terial for the new switcteort for the Toronto
office of hi tliseM Teirphone Co..* have licen rrecived frc', the factory In
NMontreni.

Acting in acconfance with amthority conferrt4d by inrliamenî. the Bll
1eepiione Co.. have giecidedt tu, încrrase titeir captial stock fronl $2.640.000

I$3.168,000.

Ouhîîig tu certain mnticipal mRîuiions, thie Chanmbers Electglc Light and
1 o%%: "< c o et tua> N. K. have bx-en conipelizd to reduce the litiglit of
tutur building to Une story.

hIe bvtiiIleiidanti Mîîtleniatic.tl Section of (lie Royal Society of
,Ana1da, lias electcd as its iisidenst. Mr. IL ). liaruinsgion ;Vice- 1Iresiuien t.
l'roi. IL C. itovry. uf Mleili U'niversity ;Secregary. NIr. C,. Dcviii.

* lise town Councui of Orîllia have necepiedi the tender ofth(le Canadian
(;rnrml 1E*Iectrsc Co.. for ais incandiescent iighting platnt. at the price of

$9.450. andise httelder of Goldic & licCulioci Co.. for steaint planut, at the
prîoe ot $2.75o. T1he acceptance of tlirse tenuders is niade contingent on
tlie .ilPrOvai Of the ratePnYer Of a 4-.iaw npprclpnattng S83-000 for (lic
purcl.îte.

*uIl Queen Victoria Niagara Fallis Paîrk Cogiiiiissioners have grantcd to
the Canadians Niagara i'owet Co.. a lierpetuai franchise for the use of the
wnter powerr of the Niagara Fals on lie Cunndion side ot the river. and
liave forniaiiy itecepttil the plan% sulinîittcd by thie l'ower Conipany for lie
deveioîînient uA lise walt poweci. The site for ain inmmense atone power
boue. siiîîîiar in dimiensions ta (lie one on the Unitedi Statcs sidr of the
river, lias lx-en iakie out on tie side of the iiigh bluff, under tîte Loretto
Convent andl Carnicht »Monastery. The cnstruction ci (the tntet canal.
wheei pit and taii.race tunnel wiii bce imniediateiy eomnienced. 'lite coin-
p-an> expeet to lie ils a position a yrir bencc tu suppiy tS.ooo il. P.

TRADE NOTES.
Ilhe Canada Coals & Railways Co.. joggias Mines. N. S.. are puttng in

a 300 hiorse.power Lancashire houer. fittesi with Gaiioway conteai tubes. Il
was (ut iîy the Rob Engineering Co., wbo have another of the saine site
uîîder constructoiiî for thent.

'Ibe Jolinston Electdec Co. have openesi Offices Ri NO- 34j Yotk street.
Toronto. as electricai contractors and dealers in electricai supplies. Their
speciaities are a new slows spced îîlternating current dynamo. a new arc
L.împ for alictrnating circuits, operated unill or witboiu transfornmer; a new
autom.uuc arc dynanîn. direct conistant current ; railrond and stntîenary
tutotois. Nir. %V. A. jobnston, formeely mianager of the Ikili Electric Co..
occusien a similar position with thus new conupany.

Miq]E

The Bell Tolephollo Co'y
OF CAN ADA, LT»

iwomnTRAIL
WAN~~~lISVOIAtRL N)1^ U JALEILVR mIflCirmoi OFl

alndTELEPHO HIC oth or ELECTRI CAL APPARATUS
LIME MATERIAL AND SUPPLIES.

WVîll fur:idsb tenders for supplying WVareliouses. Public Iiluldiîîg. Hotris
and Dweliîgs with

'R IVATrE AND LO0CAL TEI.EPIIONE SYSl'E.NS.
BLIRCI.AR AI.ARM~S. liOTEL, Ei.EVATOR ÂNID
0111IER ANNUNCIAlORS. IIOTLI. ROONI ANI)
FIRE CALI. llEL4-. ELECI'RIC IEL.LS, PIUSIl

..... IIUIlONS. ETC. .. *..........'
%Vi also turnish tenders tu Cities. T'owns and Villages for FiitF Ai.Aic,.t

ANI) POLCK l'ATRoi. SYSrV.MS.
Catalexsres wil& fsrwishsd du .*#lk1iation,.

SALES DEPARTMENT:
'QNTREAL.'

tlii 'leplîone Bitiing,
367 Aqiieduct Street.

TJORONTrO:
li Telephoie Building.
37 Tenîiperance Street.

HAMILT1ON:
IL-11 'rphone Bld'ing.

Huglison Street.

OTT'AWA:
Bell Teieplione Iluilding.

Qiten Street.

QUEIIEC:
MeI 'i'lephone Building.

Si. John and Palace Streets.

WVlNNlIIEG:
Forrest Illock, Main Street.

e

EDISON & SWAN ELECTRTO LIGHT CO. Ld
LON DON9 - ENGLAND

EVERY :DESCRIPTION 0 F :ELECTRICAL :MACHINERY :AND :ELECTRICAL :SUPPLIES

-~ne airge Estc3k c»Ii inia

:650 Graig Street, Mountréal
Pi..,. mention the CAN&ADIAN ELECITRICAL NEWS when corresgondlng wlth Akdvortise

Dynamos, lYotors, Arc Lamps, '

SIncandescent Lamps; Rosettes,
SCut-Outs, Branch Blockst
Tumier Switches, Snap Switches,
Jack-Kni*fe Switches, Storagve Batteries,

~Transforers, Rubber Covered Wire

GANADIAN ]ELIsECTRICAL r4sws july, isf»
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At Corneli University. Caniimmncenient Day. Joune 283t, the dce" of
Nmrhanical Enginter w.ssconferted on blessirs. W~. F. b-cIlren. Ilmsmmmlton,

Ont.,* W. G. Kranîz. Berlin. Omnt.. anuI J. Hl. Meikie. Mornsbrg. Ont.;
'lhos. liait. Washngton, Ont.. look the degrec of Milistes' of Mecmanmc-i
EnRincmig.

'flic Hanimîton. Gmirnisy & [W-iamn-.ville Eîectric Railway Co. , h.ive Ilpointeti Win. A. S*cet mu their chirf emigineer. lie contes ta thiîumm iigil y
recamssnenmrl. having hetn .miloycdl hy the lianilton Visiegar Works Co.
for the past four veama lic is President of lari.slton Asscatonm Nu. 2.
C. A. S. L. and a mnmibrr of the Ontasria Association of Stationary E n-
gincemm___________

PUBLICATIONS.
WVmîh the Jone nuniber ilme Arena opens is tentît voluie, mand i nu es-

petcimlly notable issue. It contains aver anc iiundi'ed and scvcniY (170)
>19Mes

An amply iliustrated chamacter sketch of Louis Kosuth nppe.îrs mn the
NMay Rcvmew of Reviews. Besides portraits of Kossuth nt variomh st. mn
lits cam'ccm. there mame several repoductonmi of rare prmnts. rel)mntmmg iati
scenes in the Hongarian rcvoltmon, whicli wec smpprcssed mtt the tmume.

NOINTREAL ELECTRIC CLUB.
The above Club, after having held a very succcssful seeries of

meetings throughout the wintcr, have adjourned for the sumtmer
scason.

SPARKS.
A ummrîallme circuit 1s lm,.mnR cOnsttmmcel imy the V'.rumîomth. N. S 'I*lllolîe

Ca.
Mr. Robi. Mtamiprire. oý Wmnkimaihî. will imstail an arc liglitiig pmlant lit

Godericli.
NI1r. G. K. Ncshitt is instauiimnR amldilmonal virVtrie I)liîmmt il% fls ""îIl lit

Cawansviic. Qume.
'limIe extension ofithe Narth Ammîieint i*eicpimone flle limetaem Kmmingsbon
nuit Smitiîs iaiis, lins ben commi;meted.

Imncorporation li bcimmg olmgit for imy the Qtmmm usi ,me., Electrme i .gimî
Ca.. Wiil a C.%Pital Iock 01 $2a%,aOo

*iiie rittelyers of Londion. Ont.. -ire saisi ta tie iii favor or act-piting time
conmgm.5i5y's recent offer for thme construmction of aum eltsvtrir rliyay.
1.'A imy Iaw islit shortiy lie ssmbmmmmticm fur thme apmrovai of tie t.ittegmaycrs or
Colimgwoad. Omît.. to amthomîze the exiieiittmrc af $ma.oao (or time cxtciî.
sian of the waitcrw.orks anmds electrie liit~î »-steflit.

Thiî lls'll Telephone Canîp.sny have cammm.mevvsi ilime coî%mm smtmum of thicir
%mmitergramnul systern at Ottawa. i8.oa fret ai timi-rrotsni ca ie. m

1 9.aoo fcet ai acri.si calmie. wii [le umîmai. A% the resmiit of the mise of ilese
tam hs ie imimmber af ovembeasi wmres wviii lie g~rr.tiy rssltimmsl m the cenîtral

lpart of thc city.
Thei St. john Strret Raiisvay Ca.. lusm rceaty cîciemi the falawing

alhicers: Sir W~ni. C. Van Horne. lirciident : Col. 'I mcker anmdm Messis.
,Intn" Rass. IH. n> TIinimiernlin ami IH. i. NICIA'ntl. lt-CtOrS . Mr. i". A.
Wamrren. sccretitry.trcssmrer. andl '%I. C. 1). Joassamîermmcîismt It i

the intention ta entircly re-coihtrmct ansi empl tilt mmc% roam ithi new
mimterial. *1'hc womk wjli be commîimenced ai once.

Plrase niention the CA&NADIAN ELEcrticAi.

NEws whcn corrcsponding with Advertlsers.

THE CALVANIC BATTERY WORKS

s 4 WEI.1.1N<;TON ST. W. TORONTO

STE.IM USERS
Deatrmsg the soivee o) COMPE.TJrNT E(N-

GiNrE NS of any cia,,, rais obtc in
gober, itelligent and reliable

"leen, bif upldinugo1

CANA WAN ASSOCIATION
STATIONARY ENCINEERS.

GFO. HUNT, Preslident. 625 Dorchescer Street,
Miontreal.

J. J. YOmRK. Secrctary Montrerl flranch. Ifoatrc
of Trade Bfuilding. Nlontreal.

PULLEYS IMACHINE
MOULDED

STEEL ROM
&ND CRIP

FIRSTBROOK BROS.
Kireg Et. Penst, - TOJiONT0.

blANIIPACTICMI<S OF

ToPPINS,

ANà R065-fRM8.
WRtITE FOR PARTICUI.AS.

et**$ Rim, Puiloye are pvactotlnii
Sunbr.akatbie, are hlgghter and eaul.r on

shalt, and coet @aisi, m as st puiloyie.
0

ANV STYLE FURNIONED 3PLIT

SHAFTI NG.
HANGERS

fBRANTFORID#
CANADA J

TURNED IN ANY LENOTHS Up TO 28 FEET.
SAVINO COUPLINOS. STEEL OR IRON.

PERFROTLY TRUE ANID POLISHED.
KEY SIEALED W14EN DE11IRRO.

RINQ OIUJNG AND RESERtVOli OIL BUKARINOS. STANDs
fiORt BEARINOS. WALL BOXES. spaCIAL.Y HEIAVY

PATTRR11N1S FOR ELuOTiiO WOMK OUR SPE1,1CIAL
grACILITaIEs &£cuit£ YOU LOW PotiS

AND PROMPT StP~T

WATEROUS

or,ý1

Giet our DYNAMO BELT for Electrie Llght and Railwiay Work..

Pleas. mention the C^N4ADIAN ELECTRICAL NEWS when corresponding wlth AdverUsers
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SPARKS.

1lie IttieLvîli Liglit &* Iiîmer Co. ate aî,îilymalz (or Ille comtr.c gn liglit
uIl new nsyti,î, biiing If i ilir :1111titetutî IN siieces4ftii îhey wiil requinr
:8 new tîtternistor 0ai i i.tt 2m00 tiglits captiiy.

't'ir h;tiî,serîtt are salttii tic 1wICKtkiiig uîit for a suitaitie site ost Ille
littiks of Uic ctniil 4t I orn*.ill for an etcsc pî>ncr I1tion. ilir n site>.
hâve locaied onet' endiers %411 li w rrlijiirtsi ls Ilte work.

luer ited.ute E-ittîie M\tf. <*il . rtrfrrrîtg Io Il gtarrart[h in Ilte cent
Istle of TIIK Xt" . uiich ial î.ett ail elecitte plaint was tetillirti ai l*tl.
itur>. Crassîe. (ît w itle i h.tt 1i1îs %I.lgeiîitltî IN incorrect. as the. Pitt in il
Plant lit thî.t Sltit- in l)et.citit.er Lit.

Il 1 S îrolismiy <tut uvîdel> knowîî. su>., the N. Y. Electrte.îi Resiew. iliat
nl>. lees cit Of Il 87 tr.uuîatl.îîtc tailîlea re slow in tiec su ýtav.ng

gusemi oîît for sartoîs #-.lises. 1itîiiirtg th coi of eîli cuttie itt s 1.oo..
(100. brtie îs an rîiuît.itcinveiliiiet ol $3o.row.ooo s.tiriy iurird Ipiieath
1tir ocea tu tIt depth of froits n few fiuii,. to oser live nules.

Il'er is eile crotis>. about certricitl ssork. s.tys leuwer. ssiicii Is Ipetits
itiorir a prubitn for the~ eltecrician thtu foir tue engincer. nîtul yet it is of in.

tercat front te po%%er staîîdpoîîîi. A six liîinî,rcti iorsc.Posucr erîgine. fur
intiance, ib c:>nnrct tu ta six iindteil liorsc.î>owcr gert'nutor. ln ca se

oinagi ovrlotU the engiiiecotiid run ulbto tocgi or fine litndrcl ihorse-power.
1,10 usiten their c tte flul it ers tiilly Itle foseca tilow or the ciscusit
itre.îkers: droit, andti iî.t unit is dial until intttiers cas bet raijustrti. Il t s
as tlbiîîtgiî itl er were fitteti wtui a f'îsîiîle PhIîg tuai s o il'i mit nnd Pitt
te lire otît usiien the pîressure got .ttos'e tihe niiowabiie lisatit. (jannot sucre

Isr agi r'lecit.c.ti s.ifely valve siticit wmli pwreni a dynaniio front furnisiiing
os'titiut current usîtiotit stop5ting il a logeticr ?

POSSIBILITIES 0F SPEED BY STE/SU.
I N Iiis rccnt ina>uural atluress, thc presidcnt of the French

socici>' of civil eniners, MN. dun Bosqutet, pointeid out that
express trains dlaily attain seu'cnty.five iniles -ani hour un ulossîs
g.rades, prtîsiding> titat sticli speeds are flot (langeronîs. But tlîc
engics arc fl sti'ciently 1powc-rtil tut naitiaisu îci slec(15 on
a levei. A tlmwibar pull whiclî wttultl gis' scvetiy'fts miles

-an liotr on a duin graide of otne in z00 wvoulul gt i.e oniv rirty-
sescna 'ndl a italf utiles on a lcvel, and ii'irty'-or.e.incl a fourtis
mliles oin Uit gradec of omie iii 200. A slîglst ire.use in tire av'-
eragc sPcdî greattly' iiicrcases tlle ,oseette.If 3221 horse'

p)owcr svill tlr.w a train ît ifiy iitiles .. în lîur up iti ;nisitci otf one
ifl zoo, litr a specul of sz5 indels 2,90 horse'.power wvoîuid tc nec-
essary. Ilighi speeds, miorcover, iincrease the wciglit of the
cng ines lier hor se-power, andi thiere is a Iiiiiit be> nda %lîich
the engîncs coutil flot inove ttcimstelss. At tueuir ttîaximiun
Itossr, the modern French locomotives w*Cli abouit s 58 potunds
pser indicaîcd itrsc te c but a 511nil'sr engitie of i50 tonts
genciating 2.000 oci pwr wnuld be îeujuiict uni draw a train
o! uoei tons up a siope of one In 200. 'il'e IligheSt IpObSIble
sptetl for suicb an engine and train lt) the siope wuuild ttc
cu>glty'seveti and a balf miles ani lîîtr, andI for titis tite etigine
would weigh 67o, tons and wouild 9generatte 8,932 ilica-tc(l
horse-power.

STUDY ELECTRIOITY AT. HOM!E
Il>' ourScnesî.mdente niethod. Ttiuruch intruction with Fiee Aip.ara.ui. Circulars Free. StianToric AII t ofiiv ater 1;t. Cleeland* 0.

HAWORTH BELTING C0.
MAKERS 0F AIL THE WIDE DOUBLE LEATHER BEITS

Used ln transmltting power for the

TORONTO, HAMILTON, BRANTFORD, KINGSTON, PRIERBORO', WINNIPEG,
and VICTORIA, B. C.,

ELECTRIC RAILWAYS
OFFI'ICI-E ANI) 1?ACT'ORV: 9 ANI) ii JORD)AN STREET,

TORONTO

yr THE EXACT ARC LAMPj

For imtdoor ligt8linRt.

Direct- Incandescent or Alternating Circuits.
IT IS WITHOUT A CORPETITOR ON ALL CIRCUITS SINGLY OR IN SERIE S

I s% not affected] by Ille flashing ofi maine.
IT CAS' DE REJtAIREI> BY ANY ONE.
It is niuch ior grclîable in action and wou<I save the coisI of patrolmcn.
The cncigy c>.pctndcîl on 'thc eleutco iimnt:nctb' inechaitsil to operate ilnst arc

laitp ib ttiiîzed iii THE EXACT ta enhance us candis: powcer. is re!sissatnce ib iowecr
liitan any lutIter Lisisî.

"Y using this lamp ni the icquii'ements of a city for power arc and incandescent
lighting mou be nîet btj an nltcrnating plant thereby sauing cost of direct gencrators,
enginos, shafting lino construction and maintenance of same, thus rcducing thc cost of
installing and maintenance necarly fifty per cent.

One launp can btc burnct on a 5 lighît transforiner and frorn 25 VOltS up.

To~ ~ ~ ~ ~ ~~~I ElwrcLgtn opne~tiill pay you to destroy ynur hanips antdTo Eectie Lghtng Cmpalespurchase dircct from us ...........

Sole Gnrnj.isfdenr ,oLd THE EXACT ARC LAMP CG. OF CANADA
Solr te W. tani aets. John St. Nort, HAMIL TON, ONT.

stîlt heVs L Itt ~iits.CORRESPONDENCE SOLICITtD. For strect lighting.

plisase mentn th. 'CANADIAN ELECTRICAL NEWS whon correspondinu with AdIvorer»
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THOMAs AHEARN. WVARREN Y SOIPE-R.

Contracting Electrical Engineers

ÂHEÂRN & SOPE R
O TT-AWL-A-, O ILSrT

CANADIAN REPRESENTATIVES 0F THE

WNESTINCHOUSE ELECTRIC & MRC Co3

Slow Speed

Single and

Multiphase

Alternators

Slow Speed

Direct Current

Dynamos

and Motors

-~ qSj:4r[

Electric Railway Equipments Complete. Transformers.
Celebrated Shallenberger Electricity Meters.
Sawyer-Man Stopper Lamps.
Ahearn Electria Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

The Westinghouse Alternator is the only Atrao
NICE@~Ui Of its type in which the Art-ature Couls are removable
and nay be kept in stock. Coils are lathe wound, thereby securing

the highest insulation. Ail armatures are iron eIad.

FOR ES TIMA TES AN!.) FUR TUER INFORM1fA TION, AIDA'ESS

AHEARN &SOPER -OTTAWA

Please mention the CANADIAN ELECTRICAL NEWS when correspondlnq with Advertise-q
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INSTRUCTION eMAIL
in Architectu ro,
Architectural rawlng.
Plumbinbr. Honirig and Ventilation

Saavyn and mapln
Mschancal Drawln&g.
Mlngl Dranctiog. and

ELECTRICITY
Depl,l a- a. aiaded. I o lerîiii riet. gît,,] ciii

anCi,, aniahî ll e %%slsjcaiavo thêak ci itudyîîtè lii
T.jIe. CGNsrq,îîeee.rr Ar ,ii tf .1lrIaUaalra

<itoi Itad.et# A 't .. a*' S, ,t la.

4000 STUBENTS.

l'cets .il t 'l, i

, .11 l1.

1aiS %S air1,

Little (iiat TUrbines
Il Aii isaaaaIl li a .it AIl aiai%.saV

IlORIZONTfL OR VERTICAL
Wiatcr %V'liced (t.ovvraanr, Machiane I >icSSctl i~a

IaI> .Slî.ifî aaag, 1I aaeIa;. Etc.
IS*rite for. Cal ai, liste' atil fltia LiçtA.

J. G. WILSON & Go., GLFNORfA, Ont.

THESTAM OIER& PLATE GLASS INSURANGE compAN!
Head Olflce: US. I

LONDON. k C

JAMtES lAI T,

J. H. KILLEY. Cotisuiting Engineer.
Subscrabcd capital, $200,0oo.

aimia1 es, li I l 1,1%
a.. ktîs l tt >i

aî.3ia. .î1Iii eîsit.

JOHN FAIRORIE VE, Chief lns/îector.
FîîII (Goernainent Deposil.

MONARCH ECONOMIC

BOILERS
More I conomiafI ilan Brick-set Iloalers,

wiaîl a idazuages of i Igli
poltable forins.

]Robb Engineering Co.
AMHERST, NOVA SCOTIAI

ELEOTRIC

WATERWHEEL

GOVERNOR
1U TFNfTFD.

Variations an speed cle.
accd by f ast ruaîaaaaigR
sensitive Goveanor IMlls.
Gaie novenient anstantlh

tric current. Qiitckand
ilowerCui -action.

W.rate for pltticu lais.

WM KENNEDY
& SONS

Owen Sound, Ont.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.
KINGSTON, - (NTABIO.

", uIAÇTLIas <',Locomotive, Marine and Stationary Engines

Handiest,

a 1 a mia î~î~î r I a; i laient Il gla i e Eaîgii for i... >),isan.lin ult .aia. n,] .ai.- lit-
ns ed in a -t.,h -1.îa 1-9110 -i .f Ilts înI .etiaa

R'ailt cî 1 No% xSîih ai$i 1asicaael, slN;Q &sîs 1 ),.acaaitsw Catalogues of thaN bove on application.

Plocaso '-sontloas hie CANADIAN ELECTRICAL NEWS wlien correspondinat with iSiIvartlaers

jilly, IS94
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PACKARD *TRANSFORMER.

The Transformer can
be cut out of circuit and
a' burned out fuse re-
placed without the use
of any tool whatever..

NO SHORT CIRCUITS NO BURN OUTS

HIGH-EST EFFICIENCY

PERFECT INSULATION

SPLENDID REGULATION

Your trial order is solicited, and if any Packard Transformer fails to gi'e E NI RE

satisfaction, we wvill allow full credit.

THE PACKARD :LAME : CO.
Please Mentienthe CANADIAN ELECTRICAL NEWS when correspondina wlth Advertisers



Ce W. HENDERSON iufactureand. ' CELEOTRICAL SUPPLIES.. .......EsT'INATES FLIkNISIiEI FOR ..

Wiring and Installing Complete Eleetrie Plants
Fx*:.\ ~ i~ A' î'u i: Mo:n:îs, I>.%irrE~Ns. à

FAsTv I Ml.~ KINDS lZ~EAIED 4 44Beury Street ........

SOIFF',; ANC AN M ONTREAL
LAMKIN PATENT PPST8TEM PEANO BOILER COVERINCS

51 ï) l L$1I Asqbestos Goods * Steam Parkings
Cotto7i Waste (1 ~e,&c., &c.

I.AizresT A,ýi. BiES :%ssoicTuEIN** i.mCz A)%

Gaiiadiaui MiieraI WooI Go., M.e 122 Bay Street, TORONTO.

LONDON MACHINE TOOL 00.,

lWachinist & Birass Finisheirs' Tools
A. .WIL *LIiM, Gencra A qent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON AND PORCELAIN 00.
.... cari furnish them ecai toIany ri nthe)ward. as they are. ...

.'SSUFAcTuRRS 
OF

Carbon Points for ail Systeins of Arc Lighât, Battery Plates, Carbon Brushes,
AND ALL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE LUNES.

'78'YC>rZ:- MMtME'M THE J. C- MLRuENn BELTIHO 00v. MONTREAL

TE BABCOOK & WILCOX

WNATER TUBE STEAM BOILER
: : I V BUILT X CANADA:::

Suitable for %11) &purposes-MIils. Electric Lighting and Raitways, Heating. Etc.

owvmir 1,000%0OO lfcrae Pc»Wver, li immie

Scrid for ous bock, STEA.m - Fice cri applition. Full informa~tioni and Estimates furnished

Ilcad Office: 415 BOA RD OF TRADE BUILDING, MON.TREAL.

E. Go FUjENGft.9 Generai ftgent for Gaqada
B3RfNCti OFFICE»: DESERONTO.
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