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AN ANCIENT TELEPRONE.
Pr is a prcîty %videly.k ttiwn fact that as carily as 1667 the

English plîysicist, Robcrî Hooke, desctibed the transmission of
sound to a vcry considcrable distance. lie sayb that, by the
hclp of a tightly-drawn wire, which even nîîiglt bt bent in inany
angles, sound mliglit bc propîagatcd to a long distance, and witlî
a r.îpidity tthicli, tlîoug h inierior Io thal of lmght, %%as, i any
rate, infinitely superior tri thait of sotind in dit opecn air. 1 is a
most curnnus fact, rin.l onte which is îlot so gcntrally known, that
Jacob Christoph Von Grimmelslhausen, a Germait author of the
scvcnteentb century, in the first thapter of the thîrdi book of is
celel>rated novel, "Siplicius Siiiiplicissitnus," mîentions an in-
struinent wbîcb, according to hi!, description, nl - onty cotres.
ponds tci Robert flooke's apparatus, but leads Io thec asbumption
of the existence of a contrivance at tie tinte of the Thirty Years'
%Var very simuliar to out prcsent :elc1îhone. l'le passage fromn
the book renîds literally as follows : '1 wvas. as alrcadly mention-
ed, so cager tri gain lionour .and renown, that 1 could not sleep
while ail tbis was passing thruugh rny liead. And when 1 badl
such fancies, and lay awakc many a nîght thinking how% 1 iiiight
contsive new finds and stratagenîs, 1 hadl vcry curious notions ;
consequently 1 bethought myicif of an instrunment wih wbich 1
could on a cain night hear a trimnpet bcing blown ai iîrc bouts
distance, and Il horse neîghing and a dc>g barkiîîg at twuo bouts
and a mani ialking at une hour's distance. lu the daytime the
instrument îvas not su usefuili îci e unless il wcrc in a quiet
place, because ont woul have heard the borses and tbe cattte
dotn ta the Icast bird in tbe -tir, or frog in the water, all togcth-
er, so that one would not have tînderstood one in consequence
of the noise of the other. Now, 1 knom< quite well tbat tbec-e are
people i this ver hotîr who dIo not believe me ; bot, wlietber
they believe nie or nôt, il is tbc truth. 1 undertake, by ilîans
of an instrument invented by mie, la recognise atilîiglit hw bis
vuice a man wlîodoes not speak .o2e tba bi s utoni.
And no one would believc nie of tbose 'do saw wiîb their own
cyes bow 1 used tbe aioresaîd instrument, and when 1 said t0
thein, 'I1 hear horsemen galloping, for tl.e barses are sbo>d,' or 'l
hicar peasants, for the men go bareiooted' ; ben, ' tbere gocs a
berd of catlle, for 1 bear sheep blcating, bus bellnwîng, andl piga
gr-iînting, and so forth.' 'My own coniradles il first look these
speecbes for 'flbs,' but wben tbey found in reality that 1 was al-
ways speaking the trulli, iben tbey called it wilclicraft taugbî tnt
setiretly by tbe devil's own moîb'er. 1 ain oi opinion that if 1
liait taught ibis science openly 1 should bave becorne very polio-
l.ur, because it would haîve proved of great advantage lu tbose
cngaged in w.ar, especially in sieges. This is wbat Griiniel-
shausen says about bis 'far-he.tring instrument,' tai wbicb miust
be accredittd a certain resemblance with the present teleplione."
-Machinery. ___________

QUESTIONS AND ANSWERS.
C. W. C., Rat Poartage, Ont., writcs : Can yoo tell me wbere

the markets for muica are, how il is graded, and for wliat pur-
poses il is used ?

ANSWE.-Theprincipal market for Canadian amber inica
lies with tbe larg:e elecîrîcal manufacturing companies ai the
United States. Tbese companies prefer t0 use the snialler
sheets, and front ibese, wben trequîired, tbey builui up larger
sheets ta suit tbeir purpasc. The principal users of wbite mnica
are tbe stove manufacturers. WVe understand that the quality
in bath amber and wbite, is graded largely accarding to the bize
of the sheet. WVe presumie tbat of course tbe clearness. etc.,
would also havc cansiderable to do witb determining tbe grade.
Refuse inica us alsoi made use ni by paint manufacturers, who
grind il .ip for use iua tlîeir niaterials.

E. A., Newinarket, Ont., writes: On p.aec 36 ai the Calendar
ai Scbool ai Practical Science for 1893-4, It says; "Candidates
for electrical engir.ccring -ire reqîîired to present in evidence
that they have hall one years practical experience wvith inechani.
cal works as macbinist, patternnîaker, etc."' As tbere are sever.îl
oi your readers who %vould like ta know, would yoil pîcase
answer the iollowing questions throig yaur paper : (t) WVill
this year have ta be put in before going to Scbool of l'ractical
Science? (2) Would a year in an electric station answer?
(3) %Vould it do Ici put the year in four months at a tirne in the
bolidays?

ANSVI:.--litrcîly 10 uîur ttv<1ucst (or iîifi malîî loti 1 Ille
above ramins, l>rofessor Galbraithi, Pi>incipal tif tit Sdiool tif
I>racticil Science, writes uis a-3 iîllows .- Il The ye.îr tif piactical
%vork required in the case ni candid.itts fi dtlî diploi.î ini the
departient of inechanical and electrical engineerîing nay hie

U ut in before coming o te sbool. l'art Of Ille tinte iay albo
eput in during tbe vacation:, tsay fe'ir ituntl% Ini ad-il vacatîin.

If tbe wbuole yc.îr bas ont been put1 in bm4orc tilt canidat:e ha-,
passed bis final exaiinalion (3l'd ycar) bus diplunia is withîlicld
outil tbe tiîne bias been coîîîpleted. A vcar in ait electriral
station would be .îc<epted iii werc cnpluîyed mn inictîtanical and
electrical work. *'lie abjert ai tbe pîrovisin is ta enstîre thaI
holders of the diploîna in question bave had a certain amoiitt
of manual workshop trainîing"

The following inswer 10 a question by "IM.%etcr," Atnprior.
Ont., in the Ni.:ws fur Mlardi, was accidentally oînittcd frontî the
April numiber : - The fan motlir %% hidi is inost extenisivcly used
wmthi alternating curients is not essent.ially an alternamng citrent
inlotur. Tbe principle oi ils actioîn is a rotary iagnetic field
produccd înechanically. The field magne is a cylinder %titlî
pole pieves spaced equally aroutdi it,f projecting radially ini.
wards. Thte armature shaft is the ais ai the cylin-1-r. 'l'litre is
a coil rouind cacb pale piece and te terminal% tif thest cois lire
brougbt t0 contact picces arranged ut a circle concentrmc wiîlî
the shai. The aIl aur iasot irmm bar revolvmng inside thte
field magne ring so tbat te ends ofithe armiature bar clear the
pale pieces. *lhli circuit is mtalle tbrniîgî btushies carried by
the sbaiîand sliding over the cîrcle of contacts, Iîy wlîiclî
mens tbe pale îîueccs are eiiergiied li rotation and a little înt
advance of tbe instantaneous laisition ai the armtature. hioth
field inagnets and arîiatre aic Iaininated. TIhiîs mollir will also
work on a straight current circuit. Whîclîever way te current
is sent thîrough an ordin.ary!straielit currelît stries mîotor il will
always revolve in the sanie directiun. It will therefore tîlo wok
-tbougb iront other causes înefficenly-otn an aI:ernating cuir*
rent, if tbe field inagnets a'e lninated. Titis is well known and
the principle bas been tised fuir alternatimg current fan miors.

MOONLIGHT SCHEDULE FOR MAY.
I>ay ai
MI'nth.

3..
4.
5.-

7.
8.
9.

12..

13

17..
18..
19.
20
21.

23..
24.
25
26.
27.

29 ..

31 ...

L.ig.t. 1j

t.M. 7.30
7.30
7.30
730
7.40
7.40
7.40
7.40
8.40

10.50
11. IC
11.50

A.M. 1.00
1.40
2.10

No ligbt.
No ligbl.
Na lighl.

P'. M. 7.50
7.50
7.50
7.50
7.50
7.50

8.00
8.00
8.00
8.00

8 .)

N No. oi

A..4.10 8.40
4.10 8.40
4.10 8.40

4.iO 8.0
4.00 8.20
4.00 8.20

4.00) 7.20
4.00 5.i0
4.00 4.50c

4.00 I4.iO
4.00t 3(,0
4.00 2.20
.3.50 1.40

No ligbt. ..
Nu light.
No ligbt.

t' .9.50 2.w~
i0.20 2.30
1i.00 3.10
11.30 3.40
12.00 4.10

A. 1 2.50 5.00
1.20 5..20
1.50 5.30
2.20 0.20
!. 50 6-50
3.20 7.20
3.40 7.40

Total, 'i f630

~I. V. No.- 5.
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CORR~ESPONDENCE
1110H VS. SLOW SPEED~ ENOINES FOR ELECTRICAL

WORK.

Diu tut Suit, I l.uuig becu au1 inieuested lceader af the cou-
truîvet4y. gegéuuduig îlue best Style tof englues for elertrucal laur-
posîes, I td>jet at ti Ilue 5surCtejuug couîdleiuuiatloti t bat M r. K il ley
Rive% tlle lutglu %lteet l egics il yotur palier. h furuuilv belicve

îlu.tt aluertu us .1 lace fui bot% styles o! engilne, andI iliat tîte
siiet ual1 pulat e fut tIlle lîughl sîîed cuigilne 15 futruishiuig p)owe.r ftir
îul.ut utriuiurutg touy ou l î'tr lets; Thtat lise), ate rutiîilig Io

uudvtît;uite ui uult razer pulanuts 1 tilt filutte willing to) attisait, but
utliuu lu <. leuitt t % et l iune tlusait tii 1 I .'otultI jîrcer tluse

%,le)%% sîperdu euuinît *Fo go b;uck ta (lie lîlgî blîcctl argumîent,
uuîv t uasuîuu fier pteferrting thet htigh %IîCCd ftor simtali planîts arc
muati v. anti %%ufilu ytuur periutsioni h t'.l cietiniuertte a few uit
thtuui.

.,t, li thle filrst place thle utgh lupîetl cati le built lu tite vcry
I)esu ilu-t'uluer aid ',('Ictl f ronut 30 ta 410 les limai tîte slow.

%[>ce.I uof copiai l otuer.
znu]. lIn co!st mît totllitlatttonï, t Ilue Il glh sleed lias Ilule advau.

t.uge to thlt ettlu tuf tully toa pet cent.
li, A%~ rt'g.i:tu lic tînor %.pace uit cuuied a ver)- impoîtrtat

tliens In uiiost plauts I sangj~lut inustautre a pri'.atc tglut iug plant
utu fit'e of ont let duey Rondls States its inus City the luotuer
Iîruig fltrslucdr, lv a1 . valved .1tutouiiaturc etglue, a1 beautifXul

uu',ulu ut biut total iy umufia fuir th' pîu rpnNe used. Thoc g re.ter
ilpi trif. Ille. halint tif tieltbuildiung is taktn U) %%-li engoue,

uuuuute'.u.fuuu aid dyuiauiuu, andI us the rmain just dirige ks vcry
v.uluuabIc, tluse hoss 0,f space uuîust be (fauite ani itein.

.t h, Th l llll sutu itty tuf tluse hlghl speeti euin ue is a uîiot ipor-
mt.uutfe.uuî' il a 4 value elîgmuîe tîtere is a great deai o!

aul.uu~ ti u cuîiuertirs %vtiuulua thle valve ivti'o uu ottintuallh>
we.uu uug fil rtequitruuîu atîjuisienlttt 'luire s -ai ci .ss o! al-
chlleîc aba:t have usalade greater banutes lIn CdIuc.tiuîg tlîeuiisehvcs

tutu uuig tite hast u o yeau a tîtati lite Stat uouary E..nguîcers,' st iII
il us saufc ta aussumuue tluat aloi bell out o! uoo cuoguicers iu Cha;rge
<if miul pul.-aits, bay auî villagtes, Love' ana inditmiter ta se~t heir

v.uI. t" nth. iet ati iducattr <'art flous saiuie of te 4 vaulve
etuguiecs filer mongol;în a few yecars us botuletiuuîes (fuite a1 cluriosity.
Inî ti tg 21spteti gtu'e (lie valve is as simpl~ie as a 1îlaii slJ.e
'.uIvt, atîid auiy orulinary engutiecu cati set lite valve in a feu'.
Miutbes.

5thu, lThe huluost perfect reguuhatioîi ot thue bilaî speetl englue is
alsut a '.crv imupîortant tet lu atu electric planît. Niust utînkers of
Iliglu ',lrrtd cigulles are '.ttliîttg ta guu.îrauitee a rcgul.utioui '.ithiu
2 ttuveeui full tond aîd uto boad ; uîo'. I do flot knîtw a slowv
b>Ctult dunt tvtIll ho tIlis.

tîtît, 'llit ecuotily oi Ilue cuigitie. I ntotice tliant M r. Kilhey
drtedits ;a 6- x ' iugli sptedt cuigune, 14.85 2 IL ut. '.ithi .3.S5 lbs. of
ce:l lier luotir per uutlcatct lamore Ipuîwer. l have seei lais report
tg) Ille Iutletlcs o! thut' eîugiti. lui '..liclî hue nives te restit of tue

tc-,t as ý3.5S. iii cublucu case, huil sîîcet muen have no cause ta
lc tultiltiictl utf the' rcsuhî lu -ia culgine tif thuat sizu', thoiugh I

(usute' agret' %%-ai luisuitiit bliîvtng abuat thtere are uiaty Corluss
ctlop titls gîtmulg utetter results. I htave kuîomn Iiuelu sîtec

cuiguies Io replace 4 val'. cdt auutalîlatîc slowv speed englues, u% îtiî
a Xrcat sa'. ing :et the cu:l paie. I tluink uiiysclf tîtat '.ville an
ovcrlî.uuhctlt'igulic Ille slow speeh ivauîld ;rove tl'e utître ecano
tttczl ; %Vutilauî11 tutlcrtn.tuletl etîgune tue hiîgh speed %.olaitl liam.e
tlt advantage - andtul .vîl fair hoatl thiere would flot hc luntchu
dîtTec eîce.
Ilt couîthusiouî, let tile ask flic tppoiienbs of the hiih speed not

ta coutotuid tilt ptoptcrhy Ihuuît fItgl shlecul tngtne %t%-i Ilue sha'.'
-liit inuaentuu sped cuine oa a tv ycars agit, tutn it a Ilu rate
of spcvd witit flot crauuk piîts andi cccntrucs, liat wevrt so coin-
filon %vuilua tlitebe cuugies. Ifthle uguie u it judi for te spredt

%'.aule larige bc.truigs atud crauuk.htuis, audr jter!ectly bahaîuu:d
vaut>,uhcue us uîothuuîg tbu> li tarel Int illat resp1ect.

Votîts bruly,
"Il î;ut Si-'.*.>.î."

1110H VERSUS SLOW SPEED ENGINES FOR ELECTRICAL
WORK.

u:Juuor Le tcyc %i Nu'K-,.
I)ui,'R Stm. 1 agref: uîith Me. Klzy's bt.teuient abuat coni-

uller( ial aîîuuecsu' toutis thtIll hîest test oi the '.allie of cithier class
of enginue, but tht' omtiert-t.b public, antd even enatu-neers, do

aînt ilt.i'.s lipretuiue Ille %.allie oa ty uîc'. thuînR untul ut lias
uuOrKctt uts wa ut o tila icur conidu'ence ; antl although progress in
crigtnetuig lias alasbeeti tt the directioni ai hughier specds,
higlcr -sbean 1tressture!,asuit umore comîpact touin, it us stîf-evi-

dentt the atllaiteent ut uiese abjects nîmusi tîccessarly present
<laft allties lu te eigitîcu. Ili bite hine ai loccttve auîd miarine
irnkulcs. tilttunislance', 1î.1e t ort toi a1 rapiddcevclopunient un thesc
uilrcu tuons, :traut tue funul cug es rtunning at liili spectis unuler
hir.,'.% strauin pressutte: irait -ut cotiîîp.îct ontu, «filtîu un the case of
uîî.iruîe eugtue% gu'.îng tht' Iiuthest ccouomîy in fuel. Blut in

ettuuu nvcgunes tilt (onttous :ure flot su inifperatuve, because
ut i., ptos' btît in luuany cases ta tise ani engune '.vluch takes sainre

rvéoiui. engtnes huavuig hîcco dev.elopctl wluucli give ligh ecoriouny
in ftuel hut %titichi mue Iiuîîuît't b'. (lit fornt ai cut off gear ta show
rotative sîuec<. tht' progress lu tt directin of ltigher specti bas

ticcessnril y beeu sloower fit n sit alloiter braînchues refcrredt t,
auid like nitl itogiess is subject io ;lteinate action &%ti rMiction
but tîtat ilucre lias bcn steady progre3s in lise mianufacture .idi
lise tif luiglu specd engities iua the United States and Englanci
during Itle past iftcens >cars, calmait be cîutstioneul. 1 tuink Milr.
KiIIey :ud uiîny ollier CXIîcI itnced enuA'lnccrs solîîctiuncs imistakc
tuc sîatur.il demuauid for larger ruigines ta replace stîta-ller lis

four a miactionu ina favor of slow sîîeed. 1 n regard to tlue cases citcd,
wvliere luong st iokec es:up mes have lten plt t u, il is cvident lint ilu
innst out iese cases it w:ustue restait ofa deund foîr incrcated powrr
wli et'alîled %lt:e I)irçli.iscr ait soute caises ta sutitule onc large
criginui fuor a n uuîl>bcr of smlall iles, <of Cour se rstigi a s1v*
ing oIf fuel. Anti .s %cry fe%%-, ifan> large hiugh sîîeed cigunes have
becut hult ai canadta, and cen In lie States hig sipeed cuigincs
of laige 211e irc couîularatiuvely ne'.', ut Ilsuîîst natuira1lim tlt u
besi nt i type of lI'.w speed eng~uue %%.outl bc sceccted.

tu regaurd tes the pltant referrcd toat il undun, 1 la tuppen ta know
tlîat no addition m.'as mallc wo the utumber of long strokce engincs,
but sitii ply a pair ni Wlieelock, englues %vcre inove<l froutann ollier

liu'.ver bonuse t tlle tue.' on', antI oute oftlîe cuguines %%-.s rcpilacedi
hy au new one. At tue saunie time toa lisgli speedi compounul
euigluies wecre.qllt ale the pi lant.

At Windsor, Ontaurio, two buigla sibced coîunila cn g nes are
hcing plat in teo drivea . rail way nuit I uinig plant, one of wluuchl is
al pîrecrit doing tic wnork foruucrly lotit by one of the wcll-
kuiown limites of slouw sjîecd cogitie, and us guvitig better reguila.
filin and a cons.ablle sanving il fuel. 1 tinderstand a change
ks beiuîg muade in Cincinnati, frontî lotv speed ta hugh sped
engities fotr raulway '.'orlr, antI tests mnade itt Minuîueapolus anti Su.

llaitt. slîotv, thât a r.til%.'a>' plânt driven blsy iglî specd comptaînul
euiius as saore ecaunnucal than two othcr plants cîrivenr by lowv

.îîeedi triple expamnsion englunes. No dnaubt nitich evidence could
lie given au bath suies of the question, but as 1 carnot spare
tite to go itîto fusither discussionî nf the subjcct at present, 1
think 1 Catnat doe licIter tluan ask, y-n, M r. Editor, ta publush fuir
aise intoruatuo i yotur retaders a talîulastedi stateunent mualle by
tlîat euiiiîeuî and cx;îeriencecriegincer, Ilr. Chits. E. Ernory,

mi'.iug the cost ai proclucing liorse pîo er by varions classes of
engueus, bathî lui.i anud lo%'. sîîec, ,ncling the cost of fuel,
?tendaulce, repairs aîîd interest un first cost. This paper srnply
show-, tluat lise total cconouny dots not clepeud su intacts tupon
wheîiîcr the englue s huigli or Iow spced, as uipon whether il be
ct>uifpouncl or simuple, coudensiug or noiu.coudensiuîg, and stili
mare upon the cost of fuel anti oulier couidi tions. * o* quote frontî
tie report of Dr. E-îiory's palier, given by tise Electrical WVorld:
folle (Dr. Euîîorv), therefore canchudes tluat ta secure the best
results, hbt elctrical and oathîerwise, ln the ocities an<l towns
along flic hune of commuîunication alrcatly establislîet« hie
che-aper engineï of simple corustrction,thotigh no% su eco:~. .-
cal of fuel, will s remice Ille capital uoio wvhicli interests and
dividends are to bc pailloas on the whîole tn represent flot ouly
betuer commuerciaul poltcy, but better eiiiuneerung."

Yours truly,
1). W. ROîtut.

l he table coinpiled by Dr. Eniary, tu %Y'hich Niu. lRob> a eers,
%vas Publislied iu the issues of the Et..crRuctu. NEwS fou May
anti Joune, 1893, anti tlierefore it has not been ttouglit necessary
to reproduce it liere.-Editor Nk.).

HIOR VERSUS SLOW SPEED MNINES FOR ELECTRICAL
WORK.

I)Ek SiR,-A nuniber of your iuîteresting journa-l having
fourid its way into sny offce recently, niy attention was attracted
bv a discussion thercin as toa the relative unerits of liiglî or iow
speed engînes for clcctric light and pover work. 1 have flot
secn Mr. Robb's letter referred to by 'Mr. Blrown, and don fot
kuow just what lie claiuned for tise bigla speed type. liowevcr,
it does not require a very exteuded experience in the installation
of light anti power plants to con'.ince one that the choice of an
en>qine, for the above duity, depends very largely on conditions
wluucli vary for caclî case, and the tact that a slow speed engine
is' the route ccononaical or shows a slightly hiigher efficiency
.ioder the moacst favorable conditions, dues flot oer se decide
the question in favoar of this type.

Careful and niost comiplcte tests made receutlv on a aumrber
of englues of boilt classes, showed, that to produce 5ooe h. p.
witlî the slow specdl engine and its jack shaft, 556 ha. p. w*us

requireci. WVuth the high speed type tnUer saine conditions,
except absence ofjatck shafi, but 54:! h..p. wvas called for ; boîlu
euuguuîs we.re conimpound coudensiga. l'le slow specd, set u
ready tuosin, averaged $30-00 Per '- p.. and the high speed,
$24.5o. Bontte engunes '.'erc operated under a steady load andI
the slow specd enagine took coal ai a rate (wvith the price at $2.00
per baut) ulent wauld ainoaunt ta $21.97 lier anîîum, '.hile thie

oeperatuon of the luugh specd would cost, on saine basis, $2 1.5 a
per lu. p., thuis showing a différence of 53c. per hl. p. per annuni
un tavor of lise slow speed type. Jt wull be found, however, that
in.tlîe stnaller unuts up to, say ;joo h. p., tlîe best high speed
compoundc condensing engines %vull be uscd in preterence to the
Corliss type, as the ;abor reqourd as the same, and the extra
cost of the latter engine, together %vilh the greater roorn laken
up by utoas well as the jack shait, and the 6ixtures of the saine,
wull unore than catnpensate for the slightly lîigher efficiency of
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tlic englue itseli. In (lie case t n simiîli potier planit, iiavitg ;a
totaîl tînt Itit ort. ,my, 500 Il. I- ait lu thle IMcI tst.îtît>' %i >'g,
baY, 75 1îer.cciit.,% aliilu usuften the case, andt whuc te t(iyii:îiiits

or geiier.tintg nouts are simuili, a muîre iiîelictcnt arranigemett
coulti tat lut well deî'iset ti taci tant ili nuîe so> Il. pl. slow sitcet
engine, lonig atidtiisialiy %volbly jack shahst, ait a stries ot
expeilsive cluitchîcs itititi ec datmrtnts titteti fcariîll' -iait a tutcler.

fu>'y saade, reti!riiii: irequelit repairs, andt ctttsttiiig Ii Oe iii 0
,ier cent. iii frictin.

ILut lis coniistr the aittve case [imnitier. as ît as liov ;tat wili
bc bsill ilite cuuiiii.ntî mu ytîur tonuiu andi ciltes. Sa)- tive 8o
K. \V. geiteraturs aîre to be uuîem ,itel satait thte qutestionu of itgies
arises ; liii 50o Il. p). situa stectl etigiles a'tlîtl be tîecti, ne
for spîart iliese nuuttîid cast, te.îdy tn roui, on above bîsîs, $3,aoa.
Il cviii he Imtpossibic tu, keelu ctler of tltcîîî licarly or (tuite
Intadeti, anîd the actuat efiiity fat%%î tilts cause, -as We'l -. îs tit
jack shait frictioni, Waltl iii mîcari' cicry case be itutîmîc bu eC- tian
If 1,M) 250 Ilu. p). liglu siiecti englues are mstalecti, castîng $1,225,

his $0t 2 for extra etugmîle, aiti as nue ut btictl ni tiiese ntifts ciai
bc aperatil ai sntietlitg ticar thlîcr loac at aI It lines atid a1

cdifféenuce of $1,865 Inî first cast is it liir favor, il cati lt casily
sent %Ilu>' dte slia sîteeci t> pe ir. noct use'd in suicli cases iteîre
dt planit lias blcti istaliedi iiter skilied supîervisionî.

A cîcîser inispction tuf (iue cases tui ale United States, iientînniet
b>' Nir. Brownu, ivîli slion, Iluat atî aliomst cvity inistanice thie

adopion of large slowu splect cîîgltub' li,î beeti acconiuîîantcd by
the thltrau'ng out tor siiali antd tise of large cdynamoîs as-. '
thec c hange simtul> shitt n ig titat, Oniîtg tcî iicruasecl utt )>lit ie
large uitî cati be opeîiatedti tcar tlitir capacity andtiie best
restîlîs abtaineti itn ciictette>'; aisi flice east tif laboi us tîtuci
retiticcul avtl the (civ large nitls, -as coiuared it l a large nuit%-
ber ofi cotitiaratteel>' sauait ctîgtîes andt tl>'antios.

ts geticral ries il îuuay bce saud, lta the best îîrar.îce
obtaiuîing Itere us 10 tise iglî sîteet caitîpounti cuiteuisiag
cuigines aii Ici abauit 300 hi. 1). ct.i tultuin cutete unîts ut
5o0 lu. ). oir miure can bc mulii er a cctitatit aierage luati ci

limeccîtiairber3 to full cîaîthte slow specti typue is demiaadeti.
Ilop~iag the atbnie titi set ce ta sluacc flie tiecessîtt of lîîokmîg un

beltli males oi a question like titis, ancd regrettiiig miii' abiltty ta)
use icss space ai the cîttiavur o iake fle allaiter cicar, i
retutain,

Ynums very trîuly,

I~eti:IEîuguttcer, ilrunklitîe, Mass.

RELATIVE ECONOMA' 0F BLAKE AND KILLEY
PUNPING ENGINE.

Ed.tor 17.kIiItitt NP.%%% Aîîrii 23, IS94.

i)EAR SIRu, ii conseiiucc ai a Iîaragripli thai îuaei
ira 'i'îî t*: N t.Ws, NIr. G. C. NI ting lias placeti a reponrt ofi die
tCLI %vitît ciagaîins frotnt Bllake pttiiig etgines iii lthe itants ai
dite Staîitituary Etigincers' Socity ni I latîiltati. ''Tcsc I htave

ca.'uîcuily goine neer, anti will astîre Mr. Nlnnriig tuat lue is
îuîîsîalieu tir snisitfittutiecl as ta the respective mîarks ai the
hlaiiiltouî punîptîîg engines huilt liure and tlesigtîecl by Mr.
Killcy, as contrastieitî wfli Bake puuniping ean'inc tu%%' rttnaing
in Toronto. Ia reference ta repourt ut lte test noie before ale,
he states abta rio sucît duty as siîn by this test can lue slioavn
for Hiliton, Kingston or L.ondon putîupiag etîgines. If titis
gentletman hiat taken the trouble Ici inforiti iiself miore itiiiy
on ulîis queîstiotn 1 at satisiel be wouci flot haie ceritteii as hc
bans clonte tn 'l'îlE NIEa's.

'rite test of the tien Hamiilton puîtmniuin; etigites tu.k place ta
l"eb., ts888. 'l'ie test icas a i'ery exhtaustive one as nuil be seen
fronît a pualier of tiaat date in cehuict lthe whaîe test is publislied
andi ihicli is noa in the ivr*ter's possessionî. ''The test ivas
conclucîccl ly Messrs. WVnrstceac and joncs anti occupietl 14
days. l'ie acîtiai dttty ai the test ai tht f'rtms engine testd cias
i t4,566,99gi ft. lînunts per loci ibs. ai coal burneti uncler tcîo 54"
x 14' bailers, no dedluctin beiag iade for cindcers, asiles,
cliakers, steattui fur fcal puntip tir stein in rachatars for licating
engîne rout. 'riums dîttv n'as traint coal careitly wc-iglied beinre
beiiîg useci. 'l'lie dut>' gîcen b>' Mr. Nlnoring> as bein: thuat ai
thue Mlake engine in Torontn, wvas not tue duîy juer zoo lis. ai
ccual, lut %vas for ut; i 5 lbs. ai cnai, as the aniaunt ai ivashe,
incuîiing ciatiers, ashles, etc., itinsu0 ibs. of conl ivas aticict ta
the coal, uîîaking il a a5.5, or neai su, insteati ai too lbs. IBy
titis lietitlot ai caîculatioti, tlle dut>', in lthe case ofaile Hiamtîiton
eng;ne, excecedt that ni the 11inke. Tlhis refers ta test ai thte
first cf tue nea' putiping caginez, in Hfailton. ''Te test ai tue
secondt engitie %'as condtîctcè %vlten tht first engiies ivere
munning. I alSo final twa l>oiiers of the saine size-as tue ailiers
iii tise. Evc: y precacttion %vas îakcn as iii the firsi test. 'rThe
dty ai titis tnb'iae %eas i s8,398,S00 it. Ibs. ;îer too Ibs. ni coai,
no cîccction hai'ing been mtade, as in first test.

If lte cluty ai ibis engine liati been ralcttl:ttd as in flie Illake
test, il wauild have been necariy 4,000,o00 fa. Ibs. in excess ofaile
Bliake enagine. It is but fair tu saiy, Mr. John G'ait, C.E., in tais

rcnru ot the test dcs not claii the dut>' per zoo ibs. oi conal
stateti by >'aur corresptondent, but guves the duîy as it zoo Ils.
ai c'onbusibl e-quit e u.noîber uiing-tiîe carrcîness of %which
I have no iloubi ai.

Titis letter is nat %'rittcna ini dispai'agcient of the Blake or
aay aiher engin;, but siniply ta supply tacts willi regard ta Mm.

KilIey's ciigilie lîec. i nîay atid itlat titese puîîîîpîtg elîgînies
lîame run u8110i1 anîd day sauice t lcir etcm cl 111 keani. liup t heli
record ot ;a verv liglî ulmîty vvthtIttî rk*îia tir s~îdc
aluci un a .îc Itiet siai> six )y.ars irai use ate mIn peit ()aOlesc.
liotilig youtî iil «~ titis rathler long explatiattoti,

Votîrs ruslpccttîtlly.,

THE EVOLUTION 0F THE STEAN BOILER.

111,e q ftgut,î-et iîîg ".trer.
\%'licîi qîtitc a ynttîig iltanti îg aItaie mi .1 i .verpoonl

i 1ankila la iii ntntt I? ut Ostelng tIlle %ai mus classes
of sîeau boilers. then in u'e. Vîin tit lunie ici lht prteblit,

lu '. ig .1 natia .1 mi nt inin foi th li lritot and 5t tcy if
îtîc'latî es. 1 11.8%e ret.ti ued îinst nfi tlle înfnrtnat loti g Icatued
thewn and ti[ pa th Itlc i st tatime. Sont afier gong to înly t radte
1 hllc occison tu gt n board of thle steaiuer " NIasIelong itg
lt the l.iverpaanl anti Dl>îîîi Steati iackct cotiall'. Steata was
lit. I tbkc4l the cuj.'îlitel ira 4.mrge avliat steaili pressuire lie
ta*rried. 1le %vent ti aile front of the l>niler oni %% litcl %%a.% fis\et a
betît it nu tiue irn thle sli.î,e nfi aV. Froiti tlle Openi cut tif thle

tuobe tItier prujecîtdil a stck of a nnd abotut 8 m lies h igli. lic
in Istc l l ati%( saîl 31 lus. dictre, liit ; 1ii. to the sqta;re ilt-Il.

i askcd hi fail if a a %.Is .ltI th lipresure lie carricti nlien 08 iai ti
stc.tii. I le saiti, ").Cs, 1 caîtuct cairry any sintme, if 1 liait flic

îiicrt tir) wvout l% binamt tt the ttîîbe," t lits va s Ilis bîcati Plages
tiiere bcing, su) far as i kuna Zt g'i.,e *i thîti taille suc-l as WC
lia% c tinv.

i t aist! years aftcr tabat belte 1 %ats miadec actinainteti %vil a
cutkfcdgîtige. TheIi stick dte eîuîeer iiieaistu(cd was rest-

iiîg nit .1 Cu0l011111 Ot tiieRri i'unSideC tile beuit tutbe tli.Lî r.iseCil MîuI
Itbtacrttl il.tt a, c re'surie of the steaiti nic rc.îed or ciiîiîniisied
iri the limier,. At titis tailte sicamiiers beliiing to thc Bitish

IL.î riîuciiit rein the imails Ibct% ciiii ammtîu .tdi Dubhlin. i
recolim t tetin veil, aîs the> vcrt: the arak bnîtls ni the day, antl

wcerc iîaiied the ' Urgenit," aile ',N Medina iri tt the ', INCcIus;î.'
Tihey verte cuinndd b>' ltciiteiaits Ill the Rtoyal Na.vy, antd
liait the ttptitatioii of* goiiig tîtt and itiakiig thcir pîassages un ail1
wcathers. A c'trrîiblane ini tiis nnectin ihl inla>' amuiîse
>'nîîr readcrs, %vas tiarrateti iii the Lierpoolî papîers i thlim111e.
One tîiglit the Urgent was at the tilt George's Dock lanin~îg
statge taking on the mails ani piassengcrs for Dunblin. It was

hînai ng a litrricane ial a i m e. iuîteniant WVilliamis iii coin-
inand was un Ulic bridgec. *ite capaîin tof the Iantlig stage asicec
hîiîî if lie intencict to go nl. 1le sait!, " yes, it is for 1il- nr
IDublin tlîis iiiglit." Ali odi cquaker and i s aire a'cre goilig up
tue gang*îaya aile lime andt licarti the rcîiua.rk..ndl turîiingbck
saiti, "thlîc cati go tutti if thonuî mil il, i îîiil taut accoinpaîiy
îhec." Thli siealier, hîtuacer, tîtade %he passage safely. 'l'it
steaiti piressutre carritil tit tiiesc huais tid tont e'tcecui 1o lias. to
the inchl.

At the tiiiie I spcak, n a, Britisht (overietit steamier nlatieci
the se Rlitina.nt liis,'' n'as geltmg lier eugines atîc luniers ;iiacccI

(in bont(d. She was a paidle boaît, titcre Imm,î uno bcxw sttvaîwn-
ers in lte service tlien. Th'Ie pressutre unt the boîlers %villa full
powcr n'as 10 lhs. t0 the inch. 1'liacre u n builers a iliat
taille stîcli as att bhuait four steameîcrs tioNw. 'l'ie siielîs ni the blînlers
vert: great rcctanstiiar boxcs %villa fiîî taccs ,ilacccl ini squa;re filites
tiat tr.tecrsed tlle boiter threc or ftour tites, andc titence ta the
uiptakze anti chiîiîîciy. 'l'uie first ciglit Contirt traiis-Atlantic
bttaiiems teand boilers tof tii kinti. Ail acere iîadltamilîas. i'Tc>'

matit an average ni 81 miles lier touir ogi thiîr trip. Ai liand salle
lever cugînes. T'ley carricîl fronit 15 t o --lbs. or steatu steain
bting mlait train s.ilt Wattr. Il wVaS tntl ;racticablc tcî constrIct
theni in ftie saine îîîaaîîr as aI presetît, as large sites land tii
be tllovccl arcîtînc lte turnaces Ici receive the sait (le ;îasîîet ini
thcnî, surfa'ce scuiti vipes tint beiîîg tiien ini ise-atty Rte honoau
bînw-ofl'. N'ciîitr ivere there suirface catidrinsers.

'l'lit locomoitiv'e inuititubtilar bailers acere iii the saine oni or
nearly so as wlii ate havt tli linav. *i'lire wcrc fno tmoiti.
tutiular bniicms un steaitibuats outîil lthe suirftce condienser camie
into tise, >'et for a lng aime aiter the adopttîti ni tiiese conden-
sers, anti %,illh at iijrneci fIni ot huiiers, the pîressutre cas tint
increaseci ta Iiinrc tha-til 25 ibs. Mtifi atter dt adotiton nf coin-
pounc engines. rThe large saw andi atier irait] eniigtîcs in Liver-
ponl ran wvith ont anore altia t t5 lits. out stcali. *1'liy acre
ail wvakiîig beain etigines ni poticrnu> designt, Mîîid cid tint have
-a îui.:ton speeti of sîaitait frontî i8ca to 2oout) tet ramitaute,
sainle as Illte steamiers.

T1o iect the liiers w'ith %valer, a pipe stai lit) aime the
siteli snic :ateet. On the top ut titis pipe %as a1 striait cistern
iii îvicli n'-as piaceti a valve aperaîcci by a. sni final nii the
bailer balanceti utskcic. As, the watcr %vent cinan ibis doat
opetictl ale valve, antd su ke1 î uie nvater au a lciel în the botter,
die liCaî of waîcr in pipe bc'tag btuilflc int uvcrcnn'ec tle slc.îni
pressute. 0f course tîtese engines acrec ail cndcting. WViti
au ibs. bailci puressture, ani ter.tze pressutre of 2o lbs. w.îs re-
ccivcd an the enigine pistons. Tlhe fimlet a tisaîmieti was frct ôula

Is h. lier fi. p. per lîur.
Returning ta sicaîn baiiers, iluere \%ece tna classes uiset fur

sî.îîianary n'ark in cities it abat tiîîîe. 'l'le innst gcncraliy useci
for lîigh pressure engines îlîcîî comins: int tise wec plain cylin.
drical cgg-ended ones. *rhcy acre clicapiy constrtîcctd and

sit.ly. lst)4
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could bm exsily cleancd. cul. The>' %vere fired imiter tlle battorna
and liaitl a w lcol draft ail arotind thec sidee. Tlaey werc not
ecoaomical or fiet, as3 the?. chi fot evaporate more Shîan 5 lbs. Of
water per lb. or F~ond coa.

'rite ollior hotter ini use was calied the La'ncashire, and a
UgencmliY irollà 26 gao ft. long, wItl ivra intinal furnaces af
circular foîini. Modifications of tiiese bolers are still ini geuieral
isu it thic Eîîilîsl manuiacturng districts. Il as clainicd (or
tht::: liant iltrt eronoîn>. of fulel is cqual tai flhc nultitubular
flter min roîmnon use nuit' A nuîîîbcr aftiîesc boilcrs imnparted
front Englani wîli the iast ici.. years arc in use in Canada.
Ficuluent dîs:îstroîîs explosions of these badlers touk place, and
vere louked a )m as. miystcriais, outil M r. WVilliamn Fairbaimnl de-
motnsiraied tliaî ulicir strengtli wtt: inversely as tlic lengili and
iiainctcr of tueuir fmrnaccs. Tis brouglit about an îînprov.cd
lorn of furnac with strengthcning rings. Since thicir intradiic-
tin aui the gencral adoption of strai hotter inspection, ex-

plosions have becomîte vcry rare. l in my youngcr days, Chuarles
WI*ye Wiilliam:,s a1 contitinig emîgînecer in the emuip!oy of the City
of D)ublin Steain l'ac1ket Cnmywas engageai in experiiiicnt-
iiîg ori steai boilers, wvitli a viîew to tteir greater efflcmency and
1 ie înevcntin of siinokc. 1 hall an aplporîîinîty of seing ont of
las boilers tcsted in Ille >'ard of ui îya ublin ComnPaný',
Li.vcrpool, Initier 'Mî. W Iltiims' su perintcendence. Althoulh lits
itirnare %ias sltowvn to îîrlccnt ssîîoi eo ta great extent, it cI id not
contecanto gcneral use,as àl wasiunt slioawn thai it was iaore econ-
oinical ilan tiose ratlise.I nyiîe'ratttMrVlias
conbtrtusted a ire box botter ofiflic locomotivre type, the tubes ai
witiclt viere 8 fi. long, dmvided lit tigh t water-tighit divisions,
uIl first divisin beiit,ç 6 incites front the flue-luox tube plate.
'l'tr r.-suit oi tlîis exîucrilt:cnî sliowcd dtue flic rbox made more
sîcaît dan the bala:nce af the batier,.anci the first 6 inches ofute
tube mture tlîan aIlic rest-the two last divisions rnaking noa
steain, as the temperature af the w.tîcr in tltcm couid flot be
raiscd to tuie boiling point.

Abont file saine tinte the Stepîhenson long boîler locomontive
engine VV.S constructcd, %villa ver), long tubes. It was nrx foîînd
o mt.tke steai an), bettcr ilan thc short boilers. ditmn-
facture was soo abandoncdl.

hn the cailiery, districts of Lancashire, the haystack and
waggni boilers tîten in use did not rrtn wtt mort tlîan i è ta 2 fls.
oi sîcamn. »rite ptîmnping engines hiad open topped cylinders, the
steain beiaîg tiseil ta dispiace the air, and then condensed by a
jet ai rvater in flic boittan ai the cyliitder, tlic pressure of the
.tttnasphcrc on the piston doing the work ai pumpîng. Tht boys
usccl ta amuse theinscîves by j4etting an the bearn a piston
t..lien the engines were iii motion, tht strokes nat being more
tit 3 or 4 per minute. 1 have becît informcd that saine af
tiiese engines and boilers are still i work in the calliery districts.

WVheîu ttluittîbîil.r boit%. s f'trst caime into use for stationary
turposes. , e ilanuffacturers placcd 100 inany tubes un theun, and

1kepîglacial toa i.dose ta ii sheli botait caver the ('ire. Asa con-
srqitence they gave a lairge ainaunt af trouble, the siteil plates
giviu:g %vay anal gcttng flot tltrottgh the wvant ai proper circula-
tton ai Ille water. *rite wnter was oltien asked at that lime as ta
the cause ailiat trouble. 1 sltawed the impossibility ai the watcr
getig down on lieitîrnace p aies %%fite tht large body af
stcani was ascending through tFht tartuous passages araund tht
tubes. 1 have secen a nev hoier canstructed thîs way, and madt
ai the Ilest iowviioor iran, give out entirely lin ivea weeks, white
thase thai vvere constructed %vigil suflicient space for circulation,
vecarked vcry econaiically and gave no troublewliatever.

The tuatter ai circulatian ai the watcr and liberation of the
mteait %vas cxltaustvely expentrtcntcd an by Mlir. Robe.rt Isher-
worM, Cîtiti Engineer ai the United Suites navy, an tht steanter
Michigan aflibis fiav» TIais eentleman caused a reduction ai
the nuitiber afitubes in tht boîlers by about one-third, rcducing
the consumpt"ion af fuel, and incrcastng lthe sieam available ta
îîropel. the 11lîiî -clearly praving tuati ncreased circulation of
vraicr in a sucait: boier lai-gel>' increcases tht production oI steant
and aduls ta the hile affic boiter.

A new steani houier was buili and placed in position in a faun-
drv and tiitrclîne bhop in Toronto in 1867. T. ;owncr dtsigned
at liiself and filled it close ta sheil and botam wîîh tubes. In
ont mantu si had ta be replaced b> a nett ont, as il bagged aver
the firc untîl dite plate spli. It made vcry litile steamn consider-
ingius he.tting sur-tire. 1 saw tiis boiher before it vias set in brick-
wark. andi tald thein wlt might bc expectcd. Tht same thing
itappened front tht sanie cause ta Strne baiiet-s in Hamilton.
Rcpc.iied iaiurcs cf sicani boilers fromt this cause bas taught a
lessan ta the mnifacturers thau bas passed ihrough tht trade,
so thai most ai the boiters are now flot deficient in this respect.

Wlicn 1 went ta Liverpool to serve my lime, there was fia
officiai itospecior ai bolers, engiries or sicamboats, nor any ear-
antinatian ai or certificates gavena tu steainbnat engînleers, tht
mnagers or %lac owriers ai the boats t.aking tht best or cheapesi
mnen front the shops. or froit uhose thii~ had raised theinselves
iront f'iremt:en in the boats. Ncither were tîtere any houler inspcc-
torm ai short or botter irisut-arce camnpantes As a cansequence,
explosions .iid ioss ai lufe were very irequcnt, ver aîuch more
!>a ilin lit the prescrit tîme iwhen there are boiter insurance and
in5pection cainpanies aiways available.

h recoiicct gaing ia a factary an Sparhing Streci, Liverpool,
it tuec dinner Itour; 1 saw a man siîîingbasia bierwt
two lteavy tvciglits on tht lever of thce y valve. 1 said toimr,

41wliat have you te tw weights an for?" lic said, «'<Mi. Twi:s
toici tue flot tai let tht steain blaw off, it rusts tllt machinery.u I
totl hlm ta lift it tmp g'racualiy tanilil letc ail the steaîn oui that
woutid cante oui, lcavmng tht aid weight on, and tmade oft clown
the street as quickiy as possible.

h have met mnaiy men an ihiscautry lin charge ofiboihers who
had very hile more knowledgc ai steain thuan titis ane. Any
tita in charge oi steai bailers can now have no excuse for tais
want ai knowiedge in tItis respect, as lite mîayjain tht Stationary
Engineers' Society, ,înd reccive necessary instruction that wouid
it flm to lake charge of any land engine or houler without <car

ai accidentt.
1 do not tindersianul hnw tl is, ioakîng ta the many boiter ex-

plosions that take place in Canada, witlî tht canserqent loss ai
lité and propcrty, thtat fltc Ontario Gorverrnnent can not be pre-
vaiitd Japonl tai pass et aw :naking exaininauion of enginetrs
canîpulsory, as also inspection and tests of sicaro boilers. iecr-
haps tile lit'es saveul by a iaw would oi bc a sufficîcuit set-off ta
the palitîcal patron:age but iran: those who sclflshly appose
getting such a law.

'rais letter is, 1 amti ai-aid foo, long ; 1lait therciore consirained
ta stop lucre befote bcbtg througli with îny sîtbject. lv your
lea e 1 will rcîtîrn to ilini a future nuniher, %-lien top to re-
laie sotie experiences with engines and bolIers ihat your readers
werc nul prcviousty conversant with.

THE EASTON ARC DYNAMO AND LARM
liv: T. F. Picbcv*rr..

TmIu invention of the Easton systen af arc tamps i: dite aioait soleiv ta
the efforts ori Mr jas. W. Exaton. who designed and perfected the sysiem.
lie was cnipioyed ait fint ay the liait Electrnc Light Ca.. af Canada. tri Lon-
don. Ontario. nnI afterwurus by tht Biail Elecinc Lglut Co.. or Ntw York.
Durinq ihis service he suggested many af the distinctive féaiures wbich
miade the Ral dynamo a practal andI commercial success. So a r as
was deltirablr titese fentures were incorparatitu In hais subsequent work. andI
for titis rmason the externat appearane of the ai anmi Hasiori dynamos is
soniewhat sil'atar.

The inut.îliîy of parts inseparable front a profitable manufacture ala
double arr.taturt nîtchint gayé endiess troubles front breiaicdowris, aind 1,fr.
Eastori ira, certain titat a heiter type could be dtsigned. Witt lit end
tIn vicw hc studied tht de-fets af ait tht dynamos under bis oabiervation.
'lite Ilbuming out Io armature sections was the firsi deic he succeeded
in oî'trcaming. alter he awoke. ta tht filet atais previous work had been
calnîly appropriated by oihmhr Titis defeci was ordinairily due to a defeci
in the commutstor. btdoîn occurring mati an tiherent armatute trouble,
and tht device for overcon:ing it consisted in cannecting the armature in a
clolicd circuit. Indtpendent Gf any externat connection ta thecormiator. andI
claking tht connection beiweeri te 2rimaîtire andI commuutor by fusible

Dly the accoirpariying diarm i iis seen ahat tht current tlawing illroigh
the armature irret<otsnrot .flow out p.ut A2. unless tht bruis a- in con-

tact with Ca. andI terciore F2 clarries cutemnt only white tht basles magie
stach contact. ichit t about s-6o part ai the time. andI thc fulsible connec-
ionisare ad4pied to carry about 1-6oaf the normali curreat ai the dynamo. If
a short circuit as fornied as bc. .jcen Ci andI Ca tht current generated it thte
wîre betwteen Ai andI la Slows in titis short circuit throuRh tht fuses for tht
whole rame. andI titeretore if aile' short circuit bas sufficient teatstance. so
abat aniy tht normal current flows titrougit it. tht fuses suit be subjected ta
about 6o unies the normai beatirig edtct andI %ait btaw out, but as teshot
circuit ta usually of low resittance andI the curreni abnorîially large, lthe
heatirig effect Ji incrcased mn tht fuses as weil as an the armature craii andI
tht fuse blairs nt once. so lthai the protection is tht more reupid as the pas-
sbility ai damage as increaied. I>n acînsi tests. titere as no a ppreciable

lapse oi uie betwenr eriergitîiR thte agnets. andI btotng cf fuse. when
tte short circuit t: practicaily ai na resstance. Tht two short circuited
plate tin tht commutator breome pracically one ant se sections in the
armature operatt as one section af double lengîth connected andI protecutd
by tht fuses F andI Fa. 'The niunber af sections being larite. thte corise'
querit increase of spark ai itis double section is tnt destructive. in fact
machaines hart henn knowingly oprrated for mionths wiih a nuniber ai fuses
ou:. wtihout any serious damage ta tht conîmutator. sol lthai tere is no
necessiiy ta shut dawn for a short circuit in the contîutator af ibis machine.
Tht next nai noticcable improveracnt iras tht autonîalicaly iighteninq
armtature mouratingdevioe. lTe need for sucit an improvemrent was pre
lapon the invrnior's attention fi-rn tite trouble experienced in mounating lthe
smootit "Gramme ring" armature. irnicit bas beeri so saiisfactory for bigla
tension work. These armatures whien inounied upon tht ordiriary spider.
would getl base andI cause vires ta break. andI tht mitait armature would
soitiee more bodily " oui oi centre" andI sirike tht polar faces ai tht
imgnets. As the causes oi losensng werc almosi solely attrihutabie la
the shinkage oi tite insuiating maieriai in the mounuting. and compacting
ai tht armature: lurte, the cormetion coutd be pticly uniatut ait ataurid
in Il aking up tht slack." Tht device for overcoming ibis defect consists
in mzking the sh.ft itslI. a single screw boit tht strain of driving tht arama-
turc bting perpctually applied ta foirce a conical nut or carie inua a conical
seat.antihuus expand the instilaig material, agairist tht imner surface ofuthe
armature. andI any tooseness is ai once taken up by a relative inavement af
the sailai and mounuting. As te shaht us dead truc, tht running gear cari
tun upor ilî wîiîhout altering the cenre of motion, or the balance Actual
experience proves abit the satt. with a screw af two itreads ta the inich.
gains about ane iuri tin te first scn millions, ant iis tigittens eî'crytbirig
up satid. tht rtlativ'e motion af the îwa parts being very slow thereamer.
Tht result af ibis device bas been ta effetually cavercome the troubles whicit
cd<Ied it ia existence

Ariette- radical departure fi-om the Imnown types of machines. mas the
ont intettded ta secur the maximum action (rom thet minimum ai mateslai
in the armature cane. Ibis consu. tr placing tht polar faces of the
magneLs so th;ti tht centre ai the armature is suleudtihdrctnu-
tive action af bath palges. wtile tact enid il; subjected ta the direct action ai
anc orily. andI the Indirect action oi the citler. Tht tteorv foi itis isfound

tin tte facît at the selffrepettani action of rriagnelctiUnes of force have situisa
direction af Slow. catusing thte endle of a cylindtr subjected ta a unifai-n dis-
tribuion oi inductive action ta become -saturated flraî andI requi-i ex-
pendiiure of enery ta gel tht centre saturated under ihlese conditions.

Thte saine property ai' nagnetic fines ai force aiso cusies the enids oi a
mignet polar face ta be thte strongest in effet. andI the inductive action ta

i Papcr mti tforc the Montren Elecric Club.
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be noa.unierm wlit lte sansie lenalencles alreatîy exsslng ln the arntiature
cotre.

llacing the nî.îgnets lia the posigions ns airseribral aplties site nios1 poxer.
fiai acionl tuie centre of lte lenr.11 oi Ilai cylînaîracai cote. andl tits ilillies
lthe seli.reiollant licaportirs go scurc n unafort senti iira.iialî disibtioni
throaîghoui tiste en, a. 1,core.

These tierce dieices rire elle original liiteniti senal sp«iAlly distinctive
tentures ai the LSistons aire dynamia. alaîle the propîiounlng whaci %as
effective ln securiaag a stradty curreat ilroaagh mite noitaly îansieittly rtat;tlre
of are Iamnps %as aisa Imnportant. atittigit net aleentet patentable. thei. secret
cf Il bai iteen tuipendentiy discover4i senai is noter tninly weli knewn. 1
believe Air. Ea'înn vites the farst t0 rialae the clect af aratuare te-actions
ln a iin.ima .and taiilase titani hntelllgcaitly far a clefunîte iturIiogae. Tile volt.
tige afiIbis dynamo aitit (mxcii lîrties. siierd. aenal nunitier af liarus riffrctre
ln stnagnette field. lie aciualiy itigiest ast abot ttreautia i the naarmaial
warking cutretit. conseqaacaitily a changeaif rrs-sai re tiers net lamie a litai

tffeci an the Iias ais lie ientiency as selt.ccrreclts.- ta a ttîiarkttt dtgtace.
lte mcasongs far ibis are. h.at te magnes cadis acticaliy saturit lte suag.
nette circuit at titreet'urths ai lthe narnani curtent. aud nmy incrase oi CIte-
rent affects lte excitenient ver fatlle. %%aie elte armaturr re.tactiotts licciatte
more energetic aund acîuaiiy realace the fines ar ntagnetac force xiassing
thragh the armature. An y dcra.se of reistance tendIng ta tan tucreàse of
current. li pnlaialy checad b the ateetease cf Induiction lni the ariatare.
.mnrd Assy macreuse ai resistane tendilng tona daivrist o acrmemnt s partlally
cteckett ty te increst of Intduction dlie te ainature re-itcttans. unless lier

reaigance iteconies su gre ai as ta affect the energiamtg poate oi lthe nantr
coll%. andi so lte isnsleîty reitne ai tb - arc i3 flit tLy a corrcspionding
unsiacady voltage. witich lx acqLaly quick anait corrective tln infiaelicig alte
volumea or anîiperage ai the current, wbicit Iliheretore talrly unîtoria tender

lite rets dcvclopntents setid analravenionts on titis nmacine aire valuale
adlditions ta thte [altures factrre descritaed. thme ail reservoîr senti ring oiliug
iteanings bcmng meiore cle.inly sud fat miulre rellable ldanse viiter grcase or cil
cups. anal require natmch les% attention. %nstautoiîîatmcrmeRul.ttor or canirnîler
is also itintcheci ta the latest typae- iergiaicueatseîîeyaifrn
tea nything yet placea on the manriket.
litedynaînoa yhe tunwalthor amîbouatainsdesirt. asiil ntepenakait

ai the machine iiia'lf fTe bntahs renlahn xtalonacy lor aI variations cf
loatt, snultite nmacine nî.y li run on a short circuit fcr any iongth ai taenie
withaîsi nny lnjtiriau resuits; in tact al this cotoller. a machine can-
ntng ai full loat nmaty te short circuiicd b y plaing n te dirrctly acros lte
ternminais. wiib no other effect titane n stigit tnca'tase ini the spatht lthe
brushes for afew momnents. 'bis Incacase ai spctrking is probabiy due ta ste
fact thai at taites a smaii space ai tinste for the taagncttir stnglth ta tbc le-
duceti ar changed ini the Irant ofitite machine, as lthe rrgulalor Is instantatieous
ini ls action for any change of the toad, lThe dynamo also hta% a iower trn.
tcrrai resstance ailla a ligit loati ibm aitit a fulli lled. anti titerefoce reins
coaler on tite îght boad. altouRh the aimperre output Is lthe saiste. i'Tis Is
a conirary state ai affiaîrs ta lthat experienceti wiîh mraxi arc nmachinies, as
ttsttiuy ahea they aire eut dosa. beclow onc.iaurth of titir full Ioari, they rune
dc.dediy warraner.

Thte tire iamp of lte ReILnce system Is a very simple termni lthe 'AI-
tenaeeli" type. probably the sunîplm'i ifrrm ini tuteo.ay. The use aodaîl
pal is avaideti b y proparliatninig the ois and cote samewaa analagaîts ta

tiat giving sicadaness to thte dynamo current, lie automsatie cut-out in
titis ixmp is simply a pair ai contacts. anc ai whici fiîued anti the alter ix
attacheti t te movement trime la suelaa maninerans ta nînke al contict
alter the fragie bas passeti beyanti tte point ai atacit te iamis; itoat frede
fceely. The special tenture ai thte focal moiemeit is te acerrangrnicnt oi tte
escapemlsent wheci anti paliet, wherrhn by varying the distance between the
centre ai motion af ste aheel anti that ai te pailet. lthe niovemrat lochs andi
prevenis te pallrt trams vibruting. nîtoas et ta vabrale slowly. or rapidty or
ta titacugaRe ail tog.'thec. accoaîmng ta the relative position afthe aiterl andi
paltet:- titis position btung reguLinteti ty the relabive power ai tlle shunt anti
series colis. Tits tant p i3. bowever. being p.tttially supersedeal by tht

-Uaiiversl L-tmp, ."iticith is a oea ofr. E.tistan's prodtionbiis. li has
beers suggesied ity sorte gial:t ibis amp auglat Ia lie caileti a constant
patenti.it iamp, as the voltage remains constant. wite the carrent mav bc
varied ironm 4 tai ta amnpes. Tii tenture alaws the candie power 0< tht
the laanps ta be varied i ttwmli by the attendtant in charge. alibout any .li.
juitrement oi thc lamps ihemselves. lithio tarovidafsta l:ap thilat Wall work an
any ar the bigle tension arc systins at present in use wittoui anv change ia
tht wundings or aiijustment. Ille iamp Is very conmpact. saibstantiai. and
igiti. weighuatg about 25 lits. complete witit globe anti bau. makung at île-

sirchble for u-e on pote biacitets. espccialty aitese they are reqtairt.d te ex.
tend wcîi oui tronm lte pale, or aitere titey are ta bie suspcnded ini the midelle
ai a seet.

Thte eanly itistory of tie sy-temn dates baca la about 188. %lien Air Eisston
ini campanywith I-i. W. Spang. aiReading. P'a..* bitan experimensai naachine
ailthe Offset pale type. Yis was a constant pateati;tl machine wound for an
outputi ait5 amptesat 7o vol,,. antiwas useal ta tigbr the expcrianenial $hop
ai Reattiung. 'ite secondttmacine fiaisitet was alto ai thteconîstant poieraint
type acounti for40arnperesat 2oo volge. andi was useti fora regmbter ai Veats fat
citargiatg starage batteries antl fac oati .gg 4 rirc l'ameps in seties. ilit the
usual resistance. at lthe Highltandi House I'.irk. ait rading. Tite titirîl
dynamo completeti as buift fer iý arc liglits. anmd a perfcectiy satisfnctnry
ini evory way. The nex:z machine as built for 35 arc tights anal Witte lis
adynanme they htast a "circtta.

ltheurmiattire ce-actions ii titachine were îery desirable. asîitey îuisteail
in te mtaintenance ai a stady cutltentt but the spAruung was soo severe ta
ever bie duarable. *Me cause aof itis ass net iully realizeal at tietthue.
senal the Inventer as very mauch discaîttageci ais net beîng rilte ta pret ti.As a lasb resort ite bit upon the idea af the double brush. iti' actions ai
the double brusit are twn-tolti. mite finit anti chier being tait enatagis sections
are inctudoci in tht short circuit tramont its ta bruit. ta Rive enougit E M.
F. la t a current flawing ini the colts su ltai lthey loft titc tead trustes in
an acigît condition rendir te ltke up their normal work. itepolar eff'ci ai
ttc armature coil was alto distribuiei laver- a larger afta, anti the efîaet oif
comntutaion as muci Iessi sharply tiefineit. lie result asatIli tha coutl
bic des.red. Titis machine as mrin foc a short tintant te Scott Foauntiry ini
Reatiing. ant i s vewry successful inuis operation.

Aller titase experimenis itat been conclutied. Air. E.sston catrne lacI ta
Canada, anti succeed ini aeganizing thc Reliance Coù.. Who itegan the
manuafacture ci ttc Easton apparatus in Waterfor. Ont. TMhtrst machane
buili by îhcm, was sent le a town ini Easîcern Ontario aenti as oaperascd laj
tht local company fur commercial iighting. Titis machine is stl ini ciera.
tien, andi bas itad but te* ant itnfling repairs wiîth ont exception. Titis ex-
ceptian illustrates wbat sinaîl evenis are sonîcimes the vital kt)rs ta a situa-
tion, anti what prtumablybhenesi nion wilt do ta save money. thitdynamoc

an splcatitly for aeariy a ytar, andi thon ai a-id a mate whict hat anly
heeta in aperation for 4 niontits, bath matie a cleans burra.ouî. a pefrfct toast.
Easton wecti down ta gel ai titi' races. but coulti sec no satisfxetory reason
faor the accident. aocr woulat the dynamo tender or awnrm ativance anyting
lthat wacacaless ital1 up. Eston prcpared la lessve tht town lin tespair ; as

hie cUi net know the cause lie coulai îlot deovise a tniedy. )tst as hc gei un
site bus for An e.Arly îulalig train thte portear salai tu feinta llite waq R

tianaay thig happjeucil tlle other nuornaîag. wlien 1 %aial ouil for the une.
tily t-ain. the tarai ln the front ofistar c>nkttonrt's wtiî lit. uit ti as
llte ily ltglit int own." As they wrre elght Isoler lamies. snti ste pltnt als
belig siariel nt reatont ç l.ms. senti supîpostd tu shut dta lit iiinigit. ta
as essor Ion t Enstrnn alto. tund It Ilastic tauiori lits mnr gbas the dynamo

tender iait gonc aîlerp nut lets thte waU.er tell on (lier lInait laeîup nul iîy
wnier piower), tuit tier tamnls liit Iiurie oeil one by unc talliti tbit particulier

lauî1p as the last elie ta goOUI. nuit talâat tier- welter necessAty tu rugi 60
1 imps *outl sucnre.s utci a macine. lie Ilion went Itck reand Junipeu

0 s ledynamtio tender. nsi.ig fie liaav ho Camle t go taecp n.untaalg tilo
ex4trt ltime. lic limie no .1ilmlil eyt nd re-îile.i tat lie gal a&
sitai ati gui kiiockrt etil, lie clainicti tit.ît lie iclI. ten agi fahIlla plt ane
banal on carte ietiiinai ofth mic îeine. lanit ta have itcoricd fits senses
Atilons 4 n.aîl., but ais bc Was e.iugiî severtî ligues ilter-*nral% lrîank sentl
Aslceli. foi wh(c ie ho a finmalItitiseiltîniol. aten he litai no sign of a butti

on is% banal, lte troiailaay ms iat lie liti. nal lient liei sliii sentit ayliglît.
PAs the clyn4nias mii about 1*0 w"kis arier tuien wuihoît sjcal trouble. theai
owners liait ai liopeai thitt no ctaiîî.îge liat liere dontc. l'lits is lit once un
exanitie ut the stîying powcrs ai Ille iSastoa îyn.îîîu senalti maîl iiportaînce of

elie close observance af sma311 îiilm.1Thtis dlscavery revivrai Eatnsiopes. lia f.ict encore lit t anssured every.
baody conccrned tisal the machine acre ait tiglit. A sht issue ilier liais
lthe Faion Elcarle Co.. ai New Yark, as iaaraiid. sanalt the mîanufacture
ai the uîmhines ln the 11. S. as begun. ThIis ciaipany ahile tîcuer goimîg

Int bulueu on a very laîrge scale. installeal allite a nusatîlir ai aire plat%%% ia
diilirent parts ai the Il. S.. nmrly tilti wliclî ha.va: la<n in saaccesuta
dAtly peisîon ever uince. During lite Iwo yeaars ina whicia i was cau plnyed uîy

%ii eanipany. 1 saw but ane .iTaiature in lthe stioli for repiliant% ibis aint
had evidentiy breu 1I1 trenteri for t en tahking tl to Icces. A e loch secrml
poussais of co.l duel out ni the inside af il. *l'blaiit llglatlng ltant iaita
chaarge af hast two of thbese maachines whica aec re m iat cf the tisaae frolu
S P-. t 7 il m..* anal atout Ille nttention they reqiart waîs ta ste thsal
ite grosse boxes acre futi Mièrae slîriaîg aenal ta trimai amnti re.set Ilae blushts
once n accia ln tactlite Ibnuîhes oftrn ran two or ghare wckls wathîait louait.

iinconclusion, i Ing la tank you ail for the estîiate nianater lei wlucit
yout have listeneal Ia agie, rendi hope yous will excuse amny iistakes or
catissions whica 1 havîe naraie. anal ltai liais palicr las licen ut intecîti la
etyyL.tly prescrit.

CANADIAN ASSOCIATION OF STATIONARI? ENOINEERS.
N.ote. -Scetmtries of the vajut~.tn.acega.altu foar-1tloti Mnger

for <uitiîon ta tii tJegitttntaîti not btte lIanth ltt tila la saurai noit.

11AMIfLTON NO. 2.
ON the 22ncl of Marcli theu ansîimal limincr of the abnve As.

snciatinn ivas hcid ai the Conmmercial ibidte. Thc laresitient,
WVît. Sweet, presided, the vice chair heing occtîicd by, Wîîn.

'Morris. Quile a niumiser of the Tlorontoa bretu-eti 'vte îreseint
as weil as same fronît other poirnts who ably grespondel to flic
totsit at -The Sister Associations."'

*rhe execuive officers. spoke encouragingly of the ad-.
vancctîtenî which the Association is ni:tking lirai. Ediîs
giving particulars regarding flie urgarliLinn a severa1 sicav As-
sociations at the ptesent lime.

The usual toasts acre lîcartily rcspondl tci and a nînîtiter nf
son gel s r endereci. Alîogcther, theevcntrng was, in the a;îunaun

a f.ails prescrit, a nt~ enjoyable ane. 1 have beeti reqitcsted by
the Associatin ta state tliat the question îîlici reccntly alîuîaîr.
cd in thceîacRcî NiFWs concerning the nCîv 111;tt-e ptuninîîg
engine ait Toronto, ivas not, sn famr as knaain, plîfricrd by amsy
iienberof tbis grrganiz.îtion ; aind further tient rirecorresioncicnce

is sanctianed by tbis Association wlîich, us nul sî>,ncti by flic
corrcrsponcling secrctary. fl .N RiCr aceay

îThe algoî'e cctrrespondencc arrived too latc ta be inserted in
oar April issue.-Fri. E. Ne.wsj;

ORGANIZlTION; OF KINC'ARINE %SSOCI.%1I10N NO. 12.
.Nr. A. NI. WVickens, %vrites, tlaî on the 2 ist afi pril lie visitcl

Kincardine, and cffected the orjganization af Kincardine Associa-
lion No. 12.

Thec (oliawung meihers ivcrc culy cicctcd and tnstalled as
oaffucers for te cnsuiang tcrnsi.

l'icsident, lira. joseph Walker, Cîtief Engincer Water-works;
Treasurer, 1). Benntt ; Fînanciai Searreiary, A. Scott ; Catîds-
tor, R. 'Murker ; Doir-kee;îcr, J. Carroll.

Theme wcre also present, lirns. l'ercy C. Waiker, J. Gillespie,
A. T. Scott andl Wm. Carcy.

Il is a pleastire tnarie tlint wIiile in point of numbcrs this
grciai association rnay flot equai the aIder ones, its carecr, juc.gang
by the enthusiasm anti character ai tit nmcaîîlrshap, wili be a
succcssftal ane. _____________

MONTREAL JUNIOR ELECTRIC CLUB.
Reglular wecki), meetings af the above cîtil) wcrc hlia on tice

datîes faUlowung, ai which pajiers wei rend on dit subjects
naincal:

Marcb 261h. - P'apier by E. W. Sayer, on a g2ncrai revicw of
past papers.

Asrii 2nd. - Papcr by R. Hf. Street, on Storagc Biatteries, tst
Part.

April 91h. -- laper by S. WV. Siitîla an Arc Laiîtp Cut-outs,
switches, etc.

April i6îh.-.Paper by WVm. T. Sutan, on Arunutîciators andi
theigr construction.

The Royal Electric Ca.. have recenîly solti thie T. Milon Co.. Taranto,
Il 6a light direct current dynamo. andi ta Air. H. Cookao aienLtll. Ont..,
40 l' iglat altemnatng Plant.
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UL~T lkirA 1 LmiI ITML@M GINE IJL%!RNAi

CHAS. if. MORTIMER,
OFFICE: CO<rNFku)FtTIO% LIFE lUItJ.)c,

Ce'rner Yûsrfe and A'itmond Slndt.

Besll TeIrpione 2--9.

Adicrinnit rates sent sacciptir on aprlication. Order. for asivestiiing shouil
rrach the office cf vublscatton flot mter than the iSth day of the =sonth immedia~
precesini daiteof it.ue. Chancs in advertisements wvill Le made whenever dei
without ccci to the adse.ts.r. buit to isiure proper ccsctiance with the instrtios
ofthe aclîetiter, sequccis for change shassld rtach the office as easiy a% the ansi day
of tht e.osth.

ie E&LCTICICAL Naws will bt mallei to stsscribers in the Dominion. or tht
Unitedi <Sats. t.ost frie. Aor Sa.oo lier nues. 50 cents for six months. Tht pie
cf eutsscrptson may Le resuittesi b)y currency. ie rcgasesi lettei. or by postal ortie,
payable to C. Il. Mottieser. Plcate do not tend chequs cun local Licita unie"s 2

cns is asides for cocd dAiiccuit. liceey sent jn asiregitteresi letters mst bc at
cendrs' rosi. Subncriptions front fortige countitt embracesi ini the Genesal Poa"~

uniona. 5a.vo per accuse. Suscciptions arc payable in asivasace. Tht papier will bc
dlicotinursi as expiration of terni paisi for if so stipuiated sy the soebacrb. but
where no sssch underssscdinz taiti. wifl* Lt ccsssinced untsl instructions to dis.
continue arct eceimIs andi ail anearagea paisi.

Subseuibers anay have tihe mnailing addresa ch,.eged as ortec an desires. l'A»ss

proipziy ansi teculafflv.
Egi>Roa'. A.V.VOUNCFK*KN7M

Covres ondence il invitesi upae aIl topica eoscscg iegîtimaity ithie the scolie of
this tourna

OFI SCIAI. I'AS'IER OS' Tlt5 CMAAI EIFCTRICAL, ASSOCIATION.

CANÀI)IAN ELECTRICAL ASSOCIATION.

OFPICERS:

J 1 WRIGIIT '%ianarrr Taranto Electric Light Comnpany.

ter VlrS'-PitEsiDSr.,zr
K. J. DU'NS IAN. L.ocal 1.tttgcr MIl Trelcphone Compatny. Toronto.

a2îa VICr..P§stFSît».4.ST
IUII*S t.ASRUI.I.. Sec. 1liras. Ii.tsgesc P'hiisps. E*lecao %orks. Montrcttl.

SFCRIFTAUy. 1 R.'ASUiIFt:
C Il. MOR rIMER. itl,..hez Es.ttxlss( At NF.-.s. Toronto

I)ý THiOMSON'. Hamilton, Ont
1) A. %-TAR R Royal Electric Conatny. Montret.

fi. O. FiS.t. Eiecricsan Ei-ctici Light Ccmpiny. Petctlscrc;. Ont.
GEO. lIl..'tCK. G. N,. W%. Telrgtrnph Co.. Hai.îalton.

A. Il, *SMITiI. Insîsector (.aralian lloarsi Fire iJndcrusntc. locinto.

1. R. RO.SEIIRUGIi. I.,%nurrr in Elrctnaoty. Scisoal of Pracical
Science. Tonino.

E C. ItREITIiAU PT. lietlin. Ont.
JOIS VULE. XManarcr Guelph Gsansi Electrie URght Cornp.sny.

Guelpha. Ont.
1 1105% AllEARN. of Ahr.trn & Soper. Oiaitti. Ont.

'ciON"TREAJ. ELECTRIC CLUJI.

lr7iident. W. Rl i.w Mantrcal Elecric Co.
Vice Ilrsident. Il NVolAs ontrecal Sicet Raiiwajy Ccx

Sc:etary. JAMStac 39.RMT . 9Shuter Street.
'Irraitirrr. 1-. M. Pio...1401 Dorchester Street.

LAS%'ADIAN SOAIOr 0F STATIONARY ENGINEERS.

hensstient. G. lLS. . Manital. Que.
Vie-Presidrnt. WstSsr»c Toronto. Ont.
scTrtry. J. I. vti c.. lloird of Tratle Illtlg. Monrai.

Treasurri. W. Gi. IILa.JtC.rovr. . . Trante. Ont.
Conducrton. T. KING. . Dieidet'. Ont.
Doo cemrtr. F. Rionnac;s . Otra. On.1

ToaRos-roBAd Nt%. :.Meis d and 4 th Fnday esch monih an
tzocm 1>. %itafimtfriry liait. Wiîlson Pttllsps. i'recsslcnî. Il1. E. Trcn>.

llAtl N:a4 llî 2o %fet M it i and 3ril Fridzy rac rnosh. in
NlaccabW%~ lall. IV. Switrt. Precident: Win. Nords. Secretary. isi
%Vrllsnglon Stzree North

bnlloat liRA'%tt Nov. z. -John Iiay. Pscsdcnt, Samrnul Il. Wesr.
.:<%mtary.

RAciri>nti llnA'.o NO. 4.-Nmots :nd andI 41h Fiiday cch monila.
Tho.. )I*rsnm. President. joseph OSSle. S:c=taty. Osanifotd Cordage Co.

..e* > __ _ - -1
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LoNnoN itiRAcii No. r.-NMeets in Sheritoas Hall first Thursday sandi
l.ist Friday an ench sssecth. 'F. Mitchsell. l 5rcent; W'iiani Meraden, Sec.
rct.îrY «Treaster. 533 Richmeondl Sirct.

MO~STRYAI BRANCII No. S. -Mts st andi 3 id Thstasday each taaonth.
in Lssginrers' lall. Crzhir sirerl. P'rbis. Jos. Robsertson; farst vire-

' re sdrnt. Il. Nuttali * second vice.preîsidatt. Jas. liadgtr. sr4cretsry.J..
Ya'.k. IlcirI of Trite Buiding. tre.1stsrer. hes. htyan.

ST. L.AuRF.rT litANCai No. 2. -Mencts it ind 3itrut-.i-y each anonth.
in Nlrciacs' Instituts. 2o4 St. Jamtas surret. Ml1tttltas Gauinsond. Presa.
tient. Alfred L.atour. Secretary. 3uô Detaie trect. St. (.unegonde.

IIRANtSoN. MIAN.. htANsit No. t.-Ntcts it andI 3rd Friday each
,ssanth. .n City liall. A. R. Cr.î%fort. President ; Anthur Flemsing.

Guaîa.iis lxAcis No. 6-MeIets 'st andi 3rtl Wetdne-d.ty ench nionth at
7:30. P.911. C. Jorden. h>seisidcist. H. T. Viceclhung. Secretary. lIas No 8.

OTTAWA IISANCIS. N'O. 7. - MNICts td andi 4th Ttsesd.ty. racla
naonth. corner Bank andi 31.trks stcets. Frankt Rabert. President; F.
Mleurili. Secretaty. 352 Welinigton Street.

Dustuîtr BRxANcit No. 8.-.\Icts cîes 2nti week in cach month; Tisas.
Mierrili. Secresarv.

BERIN BRtANcit No. 9.-Mencrs 2nsI ant 4th Sattsrday cach masntla nt
8 p. ni. W. J. Rhodes, President * G. Steincisetz. Secret.iry. hlerisn Ont.

K iNs-ro., tiAcis No. to.-Meects ist andi 3rd Tuesslay in each niontis
in Fraser lli. King Sareet. nt 8 p.m. J. Oct-Ian. h'zesident:; A. Strong.
Recretary.

WINNIPEG'tc 3AaCcî NO. il.-Irtsdent. Clis E Robrson. Recording
Secreiary. 1-. Brandon. Fisandiai Seeretary. Arthur flier.

KiNCAktiSS>N Biasacîî Ne>. sa.-Presiclent. ipseps Waslk-r; Secrttary.

ONTARIO ASSOCIATION 0F STATIONARY ENGINEERS.

IlOARI) OF' fXASIIEFS.
Presidesat. A. E. Etocas. . 3 z B torden st.. Toronto.
Vice-Pirsident. R. Dicacîrcsos.. Eieetrac Lsgist Ca.. H-ailton.

Registrar. A. M. Wicacacs. . 280 tlkrkclcy si.. Taront.
Treastarer. R. Miia. - 28 Napier st.. Hamsilton.
S5oticator. J. A. laICA.NDRIcvs.. Toranto.

Taooro-A. E Etikinc. A. M. Wackenî. E. J. Phillips. F. Donaltison.
HAssî.TO-P.Staîs. R. Mlarie. R. D)icksinson.

h>ETaciuait-S. Potter. c.sre Genesai Elrctric Ca.
BhlïrAFTOuib-A. Anses care Patueson & Sons.

Karcsro,-J.Dgtlin (Chie! Esigineir 'cntientiary>. J. Camapbell.
LoNoON-F. Mitchell.

Informtatian regarlung examinatians will be furnusheti ona.pplscatian ta
amny niember of the Iloasi.

UO'IICE OF REMOYAL.
Subscnibers and adstCrtlers arc asked to note tisat on thse finit ci May tise

Brandi 0Mee o1 tic CANADIAN ELECTRICJL HIEWS in Xontreal was
remoired to thse New Ycrk Laie isiurance Buflt:ug.

FLsEwitERi. in ibis paper wili be fotanthe recport cf a coin-
mnce cf the National Electric Light Association shoving the
avemgje consuniption cf ftuel in eiecnc stations in the United
States. The report indicates that in tht cicctric stations across
the line, the higlîest point of econorny in flic tuse cf fuel is yet far
front being reacheti. We souid hc p.!sciif some cf aur saders
wcuid.tehi us ta what extent the consumpîian.of fuel in eiectric

stations in Canada corresponds ta tht figutes given in this re-
port. There are fcw subjects which inighit more prcfitabiy be
discussed than tht mens which should bc empioyed for the
purpose cf securing thit.pretlest amnount cf pocwer with the Ieast

. Ons uttpl on or fuel. W~ho ne ill bc tht irss 1l.4 I.ve bis expcrience
on this Iince'

IT is announced ftint tht governnîcnt wii! introditcc a bil
providing for thte inspection cf clectric light nictcrs, andi that it
is flot tht intention ta appoint any atiditional officers te carry
out the workings cf tihe bill. ir nccessary inspection is ta bc
donc b>y the prcscnt g.as inspectors, and thse inspctors of ttcights
andi measures. 'his eccnomy is comniendable, in spite of tht
drnwbicl, that tîtese officiais arc quitc ignorint-:tncd lilkely te
rensain sa-cf tht principles on which clcctric niteters operate.
But the two classes cf officiais sciecteti show that the depart-
nient has dcvoîcd some anxicus thoaglt te adapting tht means
atl is disposai te tht end te. hc attained. Tht Edison chemicai
inelers, wiîich nirastirc by wveiglit of zinc deposîteti by tht cur-
sent, %viih fali naturniiy te tht lot of the inspectors cf weights
atnti meastires, a-nd as tht dcposit is weighed by milli-
gr.unifes tht inspectorswill find thtir new dulies cctnpaLrativeiy
ligh:. On ilt ichcr hand the Thomnson and Sh.auienbcrgcr
diai recordinz mcitas have stch a strong cxtcrnai resemblance
tn the gas mcetrs, flint Ille gas inspWcors will feel qtîitc at honse

af:hacy wisely relr.an fram iooking insi.de. in vew cf this cvi-
dent effort ta plcase, criticksm waîaid bc unkind. Tht: notice
posted an western concert saloon%. "Picase don't shoot ats the
pianist, lie-, dan' tht best hc lnows" appies te this case ; andi
sa, long as ilht mantifaturers maintain tht prescrnt standard cf
of incter accuracy, these novel elcîricians, if thcy do ne good,
can at Icast do litile hanni.



May, :8g.~ CA?4ADIR~4 DJaECTRICRb ?4BWS
A MEETING of the Executive Cammittee of the Canadian

Electrical Association will be held in Toronto a few days
hence, when the prcliminar arrangements for the annual meet-
ing ta be held in Montreal next September, will be considered,
Mlembers af the Executive will be natified af the date, time and
place ai the meeting, and it is hoped they will ail endeavor ta
be present. Mîîch oi the work in cannection with this con-
ventian will necessarily devolve upon members of the Associa-
tion resident in Mantreat, and we are pleased ta learn that the
arrangements are nlready engaging their attention. There is
much ta be daone, and it is nonse to early ta, begin the work.
If every miembet will give what assistance he can, thc con-
vention in Montreal should equal if flot surpass any previnus
ane.

A correspondent writes miaking enquiry regaîding remavable
fire-door arches. %Ve are flot aware ai any firm keeping these
in stock for sale, but they cans be readily enough made. One
form is made by bending flat bar iran ia an arch with the ends
of the bars tw-ned in ta point ta the center froms which the arcli
is drawn. Into these bars build a brick arch. The arch bars
form the top ai the arch, and hold the bricks together, sa that
the.whole mass may be lifted ia place. WVhen in position, the
iran in flot expased ta, tbe heat as the bricks are between it and
the iiirace. Anaiber mehod isto makea frameoaipipinq, with
connections into the baller, and caver the pipes with thin tire
bric and tire clay. Sometimes the feed water is made ta, pass
thraugh this piping, but if the water makes much scale il will
choke op with deposit. If any of our readers have met with
any other kind ai tire door arch for boilers wc shall be pleased
ta hear about themn.

AN electric launch froms the %Varld's Fair has been introduced
upon the Grand Canal at Venice and the trial bas been pro-
naunced successful. Thià, time i canna: well be said that pro-
stress is flot an improvement for, apart fromt the fact that the
graceful movements aithe electric launch will be more in harmony
with the style ai Venice than were the steamboats which are ta,
be displaced, the damage ta tht rnarbles ai the palaces fronm the
contamination oi the aimosphere by smoke, which Ruskin de-
plored, will be remaved. The silent progress ai the electric
lauinches is also, in harmony with tht quiet oia city in which ihere
is meillher irbeel or hcop and in which the noise ai the little
steamnboats was an intrusion. But, and herc there is another
side ta the question, the steamboats an accaunt ai their nects-
sarily large size, were contined ta tht Grand Canal (where in truth
they have been a greai caon) but a starage battery elcdtric
launch eaus be bail: smatll enough ta navigate the small canals, and
the gondolais in danger. The gondola amply cxhibited its ien-
ority atthe %Votld's Fair where it plied aver the samegroundas the
electricilaunches Ilut this veriuferiori:y mty sive it. To those
who had seen the gondola at home and watched canstauîly with
increasing delight the ease and rapidity withs which ilt hreads its
way through the trafi on tht uarrow canal;, the lumbering sp-
pearance it presented au the lagoans ai the Wa%?rld's Fair was a
surprise and disappointment. The apparent speed ai tht gon-
dola at home turna out ta bc anly relative ta, the obstruction it
meets.

THsE General Electric Company ai the U. S. occupies such a
promsinent place in the electrical world, and is involved in so
mauy electrical interests, that tht condition ai its affairs affects
in some measure the whale electrical business ai tht United
States, and meas upon us in Canada. Tht heavy lasses this
company "as known ta have sustaintd during tht pas: year,
caused its annual statemuent ta be loaktd for with mare than
ardinary interest. This was presented ait tht meeting ai the
stockholdets held at Schenectady, au April 2nd. WVith acapital
ai S35,Oooooo and a bonded debt ai Sioaoo,ýooo, the surplus ai
Si,o2,954.59 shown by last year's balance sheet is tbis year
converted inta a deicit ai $z2,54,674. This tremendous
shrinlcage ai thirteen ar.d a hali millions is in a meastire offset
by the very great improvement in tht condition ai its floating
débit, the unxieldy dimensions ai which were tht caisse af its
embarrassuient lait summer. On July 38st, 3893, m<tre than a
monin after its troubles began ils direct obligations iront notes
and accounis payable w'm$5,-i<o,ooo with indiiect obligations

in addition, froms custoiitcis' paiser discountcd under cndnrse
mient, aînounsting ta S3e39,ooo. At the date ai tîte report, April
2ntl, 1894, tlîest figures lîad betît reduccd ta about $35o,ooo
direct obligations and ab)out $750,o00 cusiaitncra' îiaî>r tiiidcr
discount. T'lt forced sale ai securiîies ta provide cash ta, tîtet
tht floating indebtedness accouints for a great liait ai tîtu
shrinkage ai tie asseis, but large ainounits are also writciî off
tlîe inveniory oi stock, and swetping reductions are ntade iii te
v-uluation ai securities owned by tht conipany. The report in
many ways sh:ows a inuch healhtier condition than last year.
Tht principal adverse criîicismns ai tht report are directed at
tîte large figure ($8,is59,264.92, tht saisie as last year) carried as
an asset on account ai P>atents and Franchises, but the reduc-
tions in tht valuation ai the other assets have been so sweeping
and apparently so uncompromising, iliai te direciors miay
perbaps be permsited a lingering hope that values :sill imiprove
with tht tintes, and be excused if thcy have given the P'atents
and Franchises item tht benefit ai a doubt. Tht offices ai aIl
deparîments have been concetrated at the principal factory at
Schenectady. This is a very 'vise inove whiclî should tosuli in
înuch econ>n:y and greatly incrtased efflicicncy in handling tht
business ai tht comspansy.

Tint bill introduced iat tht Ontario Legislature by Mr. Tait
on hehali ai tht Ontario Association ai Engineers dii flot pass.
It was defeated an tht second reading by a vote af 24 ta 12.
MIr. Balfour objected ta tht bill because afi us bcing a piece ai

special hegislation for a particular chass. This seemns ta have
been a strong argument against tht bill in the foras in wlîich it
appenred. Yet class legishation is flot new; tht education and
and work ai lawyers, doctors, teachers, druggists, and others are
pravided for by chass legislation; wvhy should enigineers be treat-
ed differently? '%Vhcn tht bill ta provide for tht education and
work ai engineers is as cartiully preparcd and has in il aIl tht
necessar- gîîards for tht protection ai tht inîlividrial nghts,
bath ai tht engineers and the public, fia <toute tîte cîy ai clasa
lcgisla:ion will 'have lost its farce. Some thoughî tht bill was
too one-sided and wouhd flot have hand tht effeci cxpected by ils
plaînoters. Tht intcrest ai bath employer and emphoyed must
bc considertd and properly guarded, tIse sucb a measuic, even
if it did become Iaw, wouîd fail in being bcnctlci.:ili ta uer
party. WVc think that, in tbis young country, it wnuîd be wisdnm
ta, fohlow the lead ai tht oldtr landîs, tspeciaîly ai aur own moilter
country, wheîe experience bas been gaincd clurîng son many years.
Tht present law in Britain compels awners ai stcamt bailers ta,
have thems examnined by a competent persan. Ever>- accidlent,
howcver trifiing in itself, if ai tht nature alan explosion, ar bust,
which occuas toa .ny boiter or its% connection, bias ta bc reporied
ta, the govcrnment. An investigation is held hîy a court ai en-
quiry, son:eîhing like a caroner's inquet, except that the gavern-
muent supplies camptent men ta fonts tht court, and a lasvyer ta
prasecute invesjigation. Tht cause oi tht accident is :racedi,
and if tht inuIt is due ta, tht malter, or seller, or user, or attendant
ai tht boiter, the offender is punished. This act bas given great
satisfaction during more than ten years, andI bas had tht effeci
ofimaking baiter aw-ners inore carefaI in regard ta tht puichase
ai ballera, and as ta tht mten empîoyed ta take care ai tbemn.
In case ai accident tht owner bas ta ptove that tht men wbom
he employed wcrc competent, and as every ttiflin.& accident.
such as tht blawing out ofia joint, or the break-ing ai a blow-aff
cadi, bas ta bc rcporied, il maktes onrers catreful tlsai cvtrv
littît detail shahl be properhy atenhed ta. As no ont cans use a
steamt boiter without in anme degrec eausing risl, ai injury ta nother
people and otbcr peoples' property, thîs Brntish Act scmis a
most reasonabît ivay ai compclling boiter users ta takec care ai
%hem.

The construction o! the liatition, Grimsby andt tteAmsvitle ctric
Raitwsty ha sing proccetîrd wiih. saine foriy men a.n,! senitrms bdng
engai.ci on tht grmding. and a tozcn tint men mnît digîs an tht oethaîd
conntruction. Tht number of incas la ic inctraseit. and, ecry effort
matde under the direction of %-Ir. F. I. Itsndy. suprrintcatcant af the road.
ta conrtt construction tîy tht lot aif Jiiiy. Tht powrcr station ai Stany
Creck ïs ready for thet ouf. an,! the boîtera wîtl bct in rmounon in a few :1xys.
A large tanir bas becre tc-xo bya Bo frt. z4 féesileep. fW tht storage cf
%rater. Tht chiinty will tbc ion frt high. stone fotindaiUon. set on
tommeai. Tht compmny have hart saine tîttie difflcutty within the tast ftw
days wiîh tht towuhîp tuuncil ai Sai Fleti. oser tht question of right ai
way, tait the malter is in a (air way to bc amicabty adjiusted.
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TAXATION 0F ELECTRIO AND OAS STREET PLANT.
Mit. O'Connor's bill, now pending in the Ontario Legisl,:ture,

ta declare the muains and gencrial plant of gas and cecctric coin-
panties nnasbessable for municipal taxation, is meceting with
considcîsable opposition front soime quaiters. Tht reasofis
ihlegcd for titis opposition are bricfly, thiat the ligliting coin-
panies are ricis and can stand ulic uax, thiat ta declare their plant
non.assessable would bc to I "rab" the municipal treasuries. and
furtlier, tîtat as a broad principle of plain justice, investinents in
ligliîing plants slîould bc taxcd thc saine as investinents in
buiildings orinercltandise. Titislasi objection issiiply begging
the question. Lord P>almeirston once tenunciated a sîînilar broad
princîîîlc, when lie said in his iatînty off-liand nianner, that hc
d'd flot sec why spirits should ziot bc sold frccly like matasses
b> cvcry grocer. ;le ignorcd the very essenîtal point that
spirits are nlot like molasses. In the case cf.NMr. O'Connor's bill
the point is, that invesiments in gas and clectric plants are flot
the saute as investiments in building~s or nier.handise, and the
qua:cion is, wvhetlicr the spcîal circumstances under whictî they
have becn develuped arc not such as ta niake it wise for the
tegislature to intervene, ta insurc that these invcstments in plant
should continue exemîpt fromn municipal taxation. We say
continue exempt, for it miust be borne in mmnd that it is the
taxatin which is flew, flot the exemption.

The County Court judge's decision last year, on the
,tssessinent then for the tlrst lime made an the disîribut-
ing mains of the Toronto campaLnies was, ihat the munici-
palities have the legal rîght ta assess. But ibis right had
nlot been vrcviously cxercised, exccpt possibly in a few
insîances 'lbc effcct af Mr. O'Connor's bilt in gentral, is
therefore flot ta " rab" the mtunicipal treasui ies of any benefit
they have hitherto dcrived irrom this source; it doits nlot cut off
a portion af their revenues and band it back as a bonus ta a few
taxpayers icho have hthlerta managed ta carry on their business
and pay taxes without tht aid af a bonus; it simply deprives tht
municipalitîts ai a righl, which they have hitherta wiselyrcfrained
froin exercising, of impasing what would practical>' be a new
tax upon a class tif industrit-b which are pcrhaps more than any
other ai gencral btncfit ta tht coinmunities in which they exisi:.
and a tax wlisclî in probably the înajoriîy af cases of the smal
towns wautd mean ai prescat tht diffrrence beîween a profit and
a loss ta the entcrpiises concerned. Now the opponents ai tht
bill du flot propose that the electiic li4hting companies should
carry on business at a lass, or even nt ri smaller pi ofit thari they
coutd obtain with much less risk by invcstnient in martgage;
and in order ta live the companies must in some way rccoup
thieiscîves ai the amnount of tht tax, ta make good their dimin-
ished or vanislîcd profits They canneI rduce their experises
and thezie is noihing hefs ta do but ta incrcasetiheir raies. Blut
in the ver greit majority of cases, their largest-by far their
hargest-cusnîîcas art the municipalities theinselhes, wbo .uî
încreased raies %tould take out ai thei treaur>' %itb one hand
neatly as anucli as thcy put mie it with the other. The differ-
ccc which the municipality nets, represents tht increastd cosi

ta the pn%.aîe users ofilight, wlîo may bc presumed ta bc tht
mosl acuive, enîerptising -and desird>Ie class of citizens, and
whose superior nient this tax would reward anid encourage by
what is practically anr extra assessment ; flot ta pay the lighting
company inordinaie profits, but thiat the lighting compan>' niay
bcecnablcd ta lite and furnish the public lighîing ; in cîher
words, an extra assessinent le% &cd only upori their lighis, in
order that itr less cnlerpnsing tellaw cîtîzens may pay le's
than tlicîr propartîonatc share ai the general iown lighting.

Wlitre tht rates for lottvn ighits are fixed far a tcrm of ytars by
a conîract macle ai a uie ubcn tht plant was not îaxed, tht
inmposition of a tax now wîthout modification of tht contract rate
woild--eve.- if leg.il--consiiiuîe an -ici of injustice which in
the healthy and mnrehiq.enî public ié af Our sinail towns we do
flot îhink wouldbc permitied. In oti latrger tans ntonly isthe
municipal govcrninnt less in îouch with public feeling, but
untoriunaie>' tht latter 3, hes3..active. The conipanies.îre harger,
their divîdend rate is good, and the injustice of the added taxa-
lion is lcss obviotis, as its effecîs ;ire malre far reaching.
Public feeling canna: or %%il] na: protect thcm and dividends
mulsi bc re<uccd 10 IL«ty the tax or i1 must bc paid out ai the
.accuiîîulated reserv-whert there is an>'. Ini tither case tht
market v-alue ai the stock falls corresponding>', and the

stîrinkage is practically a forced subscription froin chose who
are stockholders ai that time. Now ttho are these stockhîolders
who constttute tht "rich corporation" and "lcan stand it?" A
glance ai tht stock exchangc list will show that tht public thinks
wtt! af these stocks as an investinent, thai they are quoîed at a
lîigh prenium, and that gas, telephone and electric liglit stocks
aire tanging hands daihy at priceb which yield a return ta tht
purchasers ai only 434 ta 5X Per cent. The original stock-
lîoldcrs whose courage latinched the enterprise, and whose care
and skill guided it ta the succesrful issue tht>' had foreseen for il,
have reaped snnie ai the rewvard due ta their daring and ability,
and have sold aIl or a portion ai their stock ai apremiurn. Tht
immediate or ultimate purchaser is generally tht mani who by
ste-tdy work in his business or profession makes boîh ends mort
titan meel. lie has a yearly surplus te invest. He is pre-eni.
nently a sensible man, and hie knows that for bint ta put bis
rooney mbi n>' new venture pramising large returns, but ta
wltich hie himself could give fia attention, would be culpable
(ahi>'. Ht is content ta put up with a low rate afi nteret in re-
tîtîr. for invetiflefts which are flot lik-tlyîoe be nîuch affi±cîed by
bard tirnes, and which are always readily saltabît. At bis death
tht>' ferro part ai tht provision he leaves for bis wife and famity.
In bis investinents he plays a doubl>' useful part in tht commun-
ity by discouraging tht promoter who is so ready ta be venture-
saine with other peophe's rooney, and by encouraging tht saund
enterprise of tht business anan wbo dcvelops with bis own
rooney a new source ofiwealth. Ht pays tht latter te premium
successfully tarned, and liberates bis augmented capital ta be
empîoyed wiîh proved skill and riper experience in new enter-
prises which develop tht latent resources ai tht country and
add permanenl>' ta tht wealîh ai the nation.

Investors ai this class are obscure but exceedingl>' useful, and
an>' action which would create in thein a feeling of distrust wiéuld
bc, ta sa>' the least, very inexpedient. They are innocent hold-
ers ai the securities, and as such their just initrests shouîd bc
jealausly'siegtiarded. The-se men,their widows anl unmairried
daugbîers, are ultimately the principal owners of gasand electiic
companies in tht larger towns, and tht result ai Mr. O'Connar's
bill in tht larger towns is nlot ta " rab" tht municipal treasuries,
but ta prevent tht municipalities froin canflscating at a blow a
portion ofithese înen's savings, en tht specious plea ai hcv.ing
a lax upon their earnings.

To suin up, mierchandise may stek a mnarket anywbere;
buildings îhough confined ta one locality niay bc put ta
many uses ; but ligbîing plants cari be tîsed for only
ane purpose and are narrowly restricttd ta ont toc-.tit>' in
seeking customers, anid tin mari> cases are almosi confined ta
ont customer only. 'ht invesiments were nmade and tht bîîsi-
ncss developed under conditions which the opponents of ibis
bill desire ta relain the rigbt ta alter. WVbert tht enterprises
bave pravtd successiol tht>' have largel>' passed aut ai tht
hands ai their originators mbi thcse ai n-any sinaîl owners, who
rective a Io%% rate ai interest on thcir investmneri, and part af
-'rhase capital would bt wiped oui ta capitalae the annual pay-
.aent ai tht tax in tht large lawns, whilst ini tht sinaller towns

the benefit ta the municipal îreasury would be largel>' illusory.
l is flot sufficicrit answcr to say thatibis taxation would bc
legal. Tht question is, is it expedient? Is it wise? Is it
jusi? In passing ibis bill tht -gislature -Aill bcecxercising
ont ai ils msf05 important iÛunctions, that ai rightîng b>' new
enacimenîs thet wrongs which result froro the application ai aId
laws ta new conditions. Mr. Otonnar's bihl bas passed tht
conîmitite, and we trust that il will Le equal>' successful
in passing the House, which by enacting ibis bill wifl
show that it trul>' represenîs tht people ai tht province, wbase
apprai-al of tht principle ai the bill is shown by tht god
stase with which tht sinall tawns and villages have absîained
frin exacting those legal riglîts which this bill now steks ta
abo-lish.

Since tht abave was writteri the fritnds af tht measure decid-
ed mîpan ils withdrawal ov6ing ta tht increased apposition roani
fested b>' a roajority of the members ofithe House. Tie ques-
tion ai the correctness or oxhtrWist ai Judge M.%cDougall's
decisior ivill now presumnab>' ha,.e ta bc decided in tht Superior
Courts.______ ___

Arraniserents art bang =&d ta install a ncw iocandesoenîligbing plant
,ai orffli-4. Ont
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THE BRITISHI BOILER EXPLOSIONS ACTS.

IN liritain there are acîs af Parliamtent relating ta the use ai
steam boilers knuwn as The B3oiter Explosions Acts, :882 and
s89e. Under these Acts te awners ai steani boilers mnust re-
part evcry accident ai the nature aflan explosion witlîin 24 haotrs
afilus occurrence. Front tht last repart ta tht Secrttary ai the
Bloard ofTrade by tht Salicitor having charge ai te workings
ai these Acts, n-e learn lb-at the yecar ending June 30t11, 1893,
there 'vert 72 investigations heîd. Suint of tîtese were îîîerely
preiimin-try i nqui ries, but 26 were formiat investigations. Qi tht
72 accidents, 32 wvert tram deterioration, or corrosion or some
part of the apparatus lîaving became defective. 23 wcrt froin
ignorance or carelessncss on te part of the attendant, 8 tvert
fram deiects in dts.gn or workananship, and in 9 cases tht
causes cotîld not be definitel>' placed under anv ai these 'livi!,uons.

It is inttrestang ta not haî the English law dots nol campel
a boiter awner te place his boiter under tht charge af a man
holding any kind oi a certificate, but tht l:îw holds tht aw-ner
responsibît, and in event oftan accident be nitist prove that lie
eunployed a «"competent" man. Itgoes turtherand if aitan>' f
these formai investigations, it is provcd tbhit tht accident was
due ta negligence on tht part ci anyone, wbether attendant or
owner, maker or seller ai the boiter or its attachinents, tht law is
strong enaugh te rcach him, and inflict somte tain of punish-
nient.

Here art samples train tht rtport before us. No. 582-
Manufacturing engineers blamed for reckîtss conduct, and ta
pa>' £ze casts; No. 59o.-Managing darectar blameci far ne-
glcct and ardercd ta pa>' /,4o costs; No. 6o8.-Oiner blanîed
for net employing a compettot persan and ardercd ta pay £83,
casîs; Na. 623.-OWner blaMed tar want of propcr supervision,
and attendant bîamned for neglect. Owner ta pa' _f20, and a-il
tendant £s, casts; Na.65 i-Owner hcld responsible for negli-
gence ai bis enginter, and a blacksmith m-ho ignoranti>'advised
owner as ta tht working pressure was blatned. Owner ta pay
20 shillings and tht blacksmith £C2e, custs.

%Ve commend this ta aIl parties interested in steam boilers.
The acts have been in fauce a number ai years, and havt given
good satisfaction. A similar act in Canada wauld de much ta
aanprove the steamn -ippliances, and would make owners caretul
as ta what kund ai a man tht>' cmpieyed.

flic investigations refer nat merely ta wbat are usuali>' called
boiter explosions, but caver accidents te any cannection ai tht
boiter which is under steain pressure- Tht breaking bia steamn
pipe, tht rupture ai a tube or the bursîing ia blow-ofr pipe
must be reporied, hence owners are much mnore careful.

Same of tht accidents investigaied werc oi boilers wmhich were
insured. Tht repart savs: "êAs regards tht Beiler Insurance
Companies, ne cause bas arisen in connectian wiîh tht working
ai the Acts which shows any serions neglcct an tht part ai their
inspecters, nor bas any blame been attacheJ ta thcmn by tht
Court in any farimai nspecin which has bes:n held during tht
year. ____________

NOTES FOR ENGINEERS.
A cHwiN is ne siranger than ils weakest Iink, and a sîeam

boiter may havc saine ont spot weaktr than ailier parts, and in
estinxaii the sale pressure, tht strength ai this weaker part
shotild be taken ino accoont.

Factors ai sait>, as tht>' are called by maihematicians, are
used as a mtans ai makîng allawance forunseen or suspcctcd or
possible wtaknesses For example, a boiter site][i s mnade of
plaies ilhe strenguli ai which is known, but tht riveîed joint is
weaker than tht plaie, and tht fit ai tht rivets in tht hales
ma>' not be perfect, hence sarie alîowance must bc madle for
unknawn imperfections.

Il is cammnon ta make a calculation ai tht amount of metai
leit aiter tht rivet haies are cut, and oi the mttal in tht rivets,
and determine the supposed amnouni necessar>' ta break tht
plaie. A wcli designed, double rivetcd joint should, however,
IZive 7e% or nearî>' thret tourths tht strengih of the plate.

Siays, and especialîy screwed stays, may corrode and seuri
becorne much weakecr.

It is commun ta calculate tht strengih ai tht rivcted laint
and divîdt by five as a factar ai satety, sa thai the wo; king
pressure is only ont.fltth that Tquired ta rupture thc joint.
Tht factar of safeiy used for sîays and parts liable ta be cor-
roded is larger, ofien as bigh as ten, se that whtn new these
parts are much siranger than tht plate joint.

In connectien wiih sta bailers there is anather wçay of
looking ai tht need for using a factor ai safet>'. Tht rates stili
in use were adopied years ago whtn the quaiitv ai the metai
rvas niuch marc uncertain than il Es now, and when the methods
ai werking tht metal were mare liktly ta injure uls streragth
than is the case with thase naw used b>' flrst-class mak-ers.
~'e have now a betier guaraniet that tht finished boiter will
re-dly bc ai tht strenguh intendtd. If this bc so, then that part
ai the factor ai saftty which was :ised to allow for uncertaint>'
af the sîrength and workmanship is net now so ntcessa-ry.

Boilers made ai steel by makers having gaod applizances are
new in use with a pressure whert tht factor ai safet>' is tour,
and passibi>' cien this may in tinte be reduced.

NVe are nol aiguing in favar ai eragineers ialdng greatr islcs
in using steam boilems but we ame arguing tirai boilers which

have been made in the most skillful way and af the basi
niaterial shouici not bc rateci as being only equal ta ihose mnade
af poorer materai and in a lcss skiilft mn:nner.

HOISTINQ EACRINERY.
Tiii.CkE is probably no non.productive machine aboutia shop

that e3rms as rnuch. ta put the mattcr patrtdoxic.Ijjy, Uwrites
J. Hi. Allen ini thc Illustrated Carpenter and iluilder, as the
crane. WVhcn wc ste a group ai meni %vrkung until cver muscle
is sts-ained ta the vcry liimit af its endurance ini attemp.gt
lift a heavy casting into position on a lathe or planer, aI ini de-
fault of a suitable h-tnd hoisi whetewith ane mnan could do the
work ini one-tenti the tine with ane-thousantlî the actual exer-
lion, we arc disposed ta look upan the proprietar af that shop as
being an aid tugey who is so far behund the limes that it is a
hopeless task for bain ta se much as make tht attempi ta catch
up.

There is no shop sa strait, no business sa pour, th.it shauld not
have its complement af cranes and hoists. First of ail there
shauld be the selt.sustaining hoist with a capacity equal ta the
hraviest ai the probable requirements. WVhen we conir ta the
cranes they niay bc a simple ring in tht ceiling inta which tht
hoist is ta bc haoked, or the elabarate travelling crane. But for
the small shop there are a multitude ai simple des.igns that can
be made at a iaw cc>st and which will serve their purposes ntosî
admirably. The mest common is the straight bar, shightly curv*
cd up at the auter enci, and suspended by a stay) ta the past,
about which it swings. Old railroad iran seems ta be the masi
suitable material for such a swingingjib. Il has the adrant-ige
over the plain flat bar, in that the head and flange give il a lat-
eral sîiffness, so ihat it is nat Iakel) ta buckilc, and the unneces-
sary metai whicha it cantains receivcs a compensation in the very
low price -at which il can be bought. Such a jib cani be hung te
a past or ta the wali; the only care that nced be taken is that
the horizontal pull should be carefully calculaîcd, se that it rnay
not exceed the resistance af tht wvatt and pull it down. It stems
superfluous ta <ali ta tht attention ai aur readers that tht great-
er the distance betwcen tht point oai tachment af tht upper end
af the stay and the heel af tht jib, tht less will be tht horizontal
pull an the Wall.

Soanetimnes, however, there is no post ar pillar nea-r i band,
and tht jib miust be field b>' il> own swinging post. ilelts and
machines ina> bc thickly sirewn round .nd yet when the trolley
cannat bc madle ta serve, tht swunging jib crane can usually be
warked. Il grâes without saying that dhcre must be samne space
in the floor and 'tht ceiling abave for stepping and lastening tht
post. Se we firsi lacate this, and then procetd ta put in tht
langesi jib that will swing aver tht dtsited arc and clear the belts.
Of course, this is nat long enough ta pick up auir warl, and put
i: where we wanî it; sa we devise an extension jib. This can be
dont by building aur main jib in twci parts, and carrying a set
af rails flush with the hutin and top, and running our extension
between tht twa, parts, and takung tht upward and dewnward
ihrusîs an tht rollers. If tht>' art well put up and kept ltvel,
ane will be surprised i tht case wiîh which the heav%%ily-lo.ded
extension can be worked in and aut, and tht load smvung in and
around the belts, that ai firsi sight would seemn ta pieciudt ail
posihi ity ofithe ust ai a cr.tne.

Vhn vue pass be)ond the demain ai the sunîpler louis, it is
dloubtiful itit will pay.iny proprictortaoconsiruct hisoawa hoisting
tools, unless hc dots it ta, kccp bis men busy in a duit season
and toavaid brcak-ing Ente tht cfliciency af bis working farce.

If tht need arises for a peculiar construction aicrane for daing
a speciai pitcc af work, il is probable ihat somenne bas had tht
saine nec betare, and that tht shop o' sainte crane builder will
have tht pattern ta furnish jusi exactiy what you wanî. Tht
height af hoist, the wei>thi lobe hoisted. andi the power avalable
cai l be combuned, and the result will bc a tant espccially suit-
cd ta your wmants.

Tht firsi travelling cranc with which we had te do was ont ai
aur awn designing, and ofihome manufacture. lis capacity t-as
ten tans, and its span 40o fi. A raik.oad shop rcceived the benefit.
li was aperated by band, it maved slewly, andithe gencaal mnana-
eer thought it ne goad. Blut when bc learnied tîtat ivith this
infant thetiunte required for putting a cylindcr on the planer was
dropped from an hour and a hall wiîlî four mtn ta five minutes
with iwa le leokcd interested. Wben thetlinte oitaking ani en-
gmte cab fromn its place and puttung il an tht painting scaffald
was cul clown from ilirc heurs tu iwenty minuits, he ceascd in
gibe ai aur litile tot made ai four b>' six pine sticks; and when
lie saw a boiter came travelling dawn the shap far above tht
imipediments af the fleor, he owncd the tant ta be a, handv ont,
and before il had becn in tht shop a ye-tr, he OK'd a requisitaon
for a powecr icoil ibat would lift thiri>' tans andI cosi a ver> preti>'
penny. Such is tht educatianai influence of sinaîl îhings.

A by.Iaw wil shonly bc submaited ta the rater-iyers uf liamnftten. ont..
ta authorize the expenditure cf Sioo.ooo for the purchasr cf an eleciic
plant for lighting tht irects under the central cf the daiy.

A new power station for tht Tarante Elcclic Railway Ce. is ur.dcr
construction and bcing ralpidty pushcd ta camptetion. Foundations have
been compleied for tht Iwo b~rgc Sicmen%.ttatscc gcncratars Ahich are ta
bc instatlld. The chimncy st2ck for this station xill bc 25o fect in height.
and wflt have a foundation rc?.ting: upon tolid rock. iS fîmt bcoatihthe
stirfae af the ground. and 4o (eci square
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DEVELOPMENT OF SWITCHDOARDS FOR NODERN

CENTRAL STATIONS.

In tile cdesigniag aicentral stations a1 gre.tt dent ai attention
bas lieo given by clectrîcal engineers ta dte subiect ai switclî-
boards. ao macli attetcion cannai be îîell directedti t iis
brandi, bath in regard ta dit canrentratian antiftic conseqlteot
reduction an the s1,acç whiclî il occupies, whicbi Icads ta reduc-
lion in fir.%t cost. C.ure mIs bas ta l>e glîco in comtbining and
placiiig flit apîparatus ia such a wmy ihat tlic cast ai attendance
wili bc as soîafl as possible, besicles alwmye has'ing in view
intliods ta gîîe cte grcatest flcxibilmty possible ta flic sysuemt.

In reg.uad ta ditc location ai the board, dit universal modern
pr.îctice, bath abroatiant ila home, is ta place tht switclîboard
ima gallety or in saie elcv.mted position whecre tht attendant
las full abism~ation ofait operation afube difl'creot units under
lis charge, and carnjudge, in tlie case of any peculiar bhaviotir
ai the genr.îrtois, thtc propcr reîmtedy ta bc applied, ant bc pre-
parcd ta take thtc unit off tht circuit if' nectssary. Thmere is
anoilier iarked generail teodencq in suitclabnard construction -
that as, ta iaike tit %%baie struLture absoluicly fire-proof.

ho tht case ai low cquil paxential disîributing systenîs,
especîally in thc tlirce-ware iccdea and main system, the swiîcb-
board atraaigenieots bear a very tirîpariant relation ta the salis-
facuot-y operaxion ai the systtira. Tht atvance in this ine bas
been !;a matket ian tht l.ust ficw )-cars that at wilI tepay us ta
rei ew thtc pasi hmsory ai tht low potential systeims ofidistribu-
tion mmm a icia' uvords, andi ta seek ciearly flice causes thai have
mide iît nccessary ta antroduce the modem novel nieuhods ta
inctase tht ecoomy ai operation in production anti an effective
distribution ai tht current.

Inoarder ta disîribute the current at a laigh econoniy by
means ofithe feeder and main systmr, au is necessary ta place
the station i flic average centre af dibtribution. This simple

proposition is complicateti by tht f.aci uhat a city is divided i mm
business andi rtsitlentaal portaons, each having différent periotis

of mnaximnum demiantis an the station, and as these districts are
flot gterally symmetrically located as regards tht station, tht
centre ai maximum efficiency ai distribution travels over con-
siticribî distances daring tht day.

Différent metbods have bien adopteti in the pasi in order
limai flac station may deliv'er ils carcent ta tht mnains au an equai
poterni ; in ailier iwords, artificial mecans hauve ta bc useti ta
briuîg the varying centre afube distribution ta tht station.

The firsi nîcans resoricti ta -wvs t0 inîroduce ino variaus
itealers an artifacial adjustable resistance, ta conipensate for tht
uneclual lasses occurrin1g in the feeders This methoti has became
obsolct i gondi practice. Tht itaînriediate remnedy %vas ta put
in more copper in the fartai ofincw feeders anti larger mains,
but as the lomw potentiad systents have been expanding over
latrger areas, ta inclade a greater number oficusuamers, il bas
-igain bccomc necessary ta dehiver carrent au the station ends af
these feeders ai diffeirnt poitnti-ils ta canipensatc for the
tnequal loading ai tht systemn. Trhis was ariginaily effecteti by
runtling tht dynamos at différent potentials, feeding inoa inde-
pendent hausses, tlht feeders hein:, sa arranged ithat uhey coulti
bc throiwn an any af thest busses anti supplied with current at
the proper pinuant.il, ta deliver iheir currcnu ta tht mains -at a
tniorin pîotral. Wb«cn tht umits in tht station îî'ere smail,
îhmcy coniti bc divided up an tht differer't busses with compara-
tvcly bigla ecoomy, but as central station business bas expanti.
cd anits liait ta bc adopied boulh for economy anti first cosu per
kilowatt, lîigher caonomny an current production, anti ta obtain a
larger kilowvatt output per square foat floor space. With the
introduction ai thmesc large onis, tara conditions confiront dt
crigineer, aoie- it was nccessary ta run the utoit at neai ly tht
maxinum ataîpit. ini aider ta get the maximum cfflcieocy ai the
gceratars anti engines combineti; anti tht aiber-to deliver
ibis current ai twa or are patentials ta diffcrent graups ai
féedeas.

Ta foilow the ardinary Joadi diagrni ai a station, beginnitag ait
tht lowest point, il i ver' rcrly required ta produce the rutir
reol at nmore tlin anc pattnt1aIu. litre ali tht fereders may bc
thrawn an ant bus bar, or the bus bars may bc lied togeiher.
As the Ioaid rises, certain feeders ivill bcame more beavily
loacled, a moti v :he ill have ta bc simpplied wîiîh a ctîrrent ai high
patent al, but ta run a large uirit on ibis potenuial bus, where tht
laid mi bai ta carry i a sinaîl part of ils total capacity, it wonuld
bc aîn uneconomacal niethoti af producing ibis current, as te
liait uînder these conditions is îî'a'kitg <lsadvantageously bath
as regards expansion af sîtani inill tht egine tht friction fielti
tit .armaiture lasses. Scî'eraIl diffécrent methotis are now îased

ta efféct a bmgber canomny in the delivery, af the current ta the
busses. 'Mr. llarsiow, gencral manager af tht Broollyn
Illamnariting Companv, bas deî'iscti tht well knoîvn "booster"
s>-stcim. This nîcibot 'varks aux very %vrhl wbere threc paiera.
tiais arc requireti. In the uhiree-%wire system two "boosters"
aire reqîiired for eacb potenuiai, anti it is* tht usuai practice ta
couple iese "lboosters " tageilier, annaking onc conîinuous Une
af shafting, ta îî'bich is mIsa cotapled a niotor for the pitrposc
ai kerpiog teI "boster-' op ta full speeti anti makinai gooti
the las-ses %flicm t*. iansfonnatan md unejual lotding o ai t

l.îrc ,'.< rcasJ Wt. %bc ?Caato=,t F.tccat.i g so.aa ConTnî;a.,
1).ugî, . Fctranj 41.2S, andi Mtazd il ,5s

higla and low busses. Tite lasses mnherent in the "Ibooster"
systei are those occurring front friction, armature lasses, andi
field excitation.

A meilioti has beco <levised by whicli ta obviatiîbest lasses:
a dynamio can bc uscd ta odconasnlarature two or
morc potentials. Mitîre ile différence of poiential is strait, andi
%vlitre the load on the higi and luw busses dots flot fluctuate
very rapidly, a smnoîli body inultipolar direct driven dynamo
cari be uscd; but whcre the difféerences af potential and luad art,
extrcote, a special dynamon is applied antd different paî ts af the
armiature, run at différent 1 otentials and an two or more separate
busses. lis action wili bc situilar in every respect ta thai of
twa or more independent dynamos. *''le différent parts ai the
armature giving difféerent potentials are controlled by scparate
regulators and the Joad on these separaie busses carried taa
point at which it will be ecanamical ta aperate a separate unit.
Then this special dynaino <'an bc connected ta any onc ai the
busses in dit saine niatiner as any other unit in the station.
The difrereni parts af the armature are hiauiglit ta ane potential
and thrown in on any iequired bus in the sanie manner as in
the operation ai three separate dynamos. In this w-ay some ai
the losses inherent in the booster mcîho<l are obviated, anad full
ecananîy ai the supplcmnentary bus output is always abtained;
and the faîll Joad oi these auxiliary busses being carrieti by the
one dynamo brings the autput ai ibis dynamoe up ta an efficient
point as regards the operation af the eng-ne and dynamo.

In the introduction af the modern iniltipalar m-icbîne great
attention was necessary in the field ci: cuit arrangement, andi the
proper inethod of exci tîng dynamos is still an open topic. Twao
nelliotis are commonnly used, cach baving its awn peculiar ad-

vantages and esperially applicable ta difféerent systems-thc
self-eXCiting, bus cXGitiaîg. *rhe aivantages andi disadvantages
ai these metbods lirc w follows:

In the seli.exciting iîaethod the field terminais arc connected
ta tht brushes. Thc ativantage of ibis is that the field gradually
dies awvay as the dynamo slows doivns, and when the dynamo
bas stapped the fieldi bas entirely disappeared. The danger ai
a sudden discbarge ai the field, whicb would submit the fieldi
ivinding ta a stramn an accounit ai tht high patential induced, or
bîeaking down the ai miature, is thus avaîderl. The disativan-
tiges afibtis meboti ite: it, the slowness witb which tht
dynano, builtis up ils own f'ae!d, as tht dynamo irequenîly runs
au full speed for santie timea belore it dev elops suftkmiert electro-
motive force ta be connccted ta tht systena; 2d, the possibility
uhat the fieldi nay baud up reversed. This may, bc caused by
the sudden discharge ai the field by a short circuit, or even by
praximity ta anather dynamno.

Ini the bus-exciting mcuhod tht fields are cannected ta the
station mains or busses Tht advantage ai this method is that
tlic filhd is instantly rnade and tht dynamoa cannccted into the
system as Socin as it is up ta speed. Tht polarity ofithe fieldi is
ahways tht samne andi cannai bc revcrsed. In bus-txciiing.ai
large multipolar dynamos thet aking ai tit fieldi off the bus ini-
troduces ino a systeil ot lowv potential, a high patential dis-
charge, w..hicb sîîbmits tht fieldi insolation ta a strain which cao
bc aî'oidcd in several wiys.. Ont mcîhod is by havimg a special
swiîch, which, before severng tht fields fromn the bus, connecis
tht fieldis in sucb a way that it is divideti ino two halvts; ilie
cecct-a-maiive forces af dischargc art oppaseti againsu taca
aiter andi consequently dit away w;ithout haviog any effeci.

Tht disidtvant-.gt-i ai the bus-cxciting niethoti arc : ast, that
in case tit system is short cîrcuiteti sufficient potential <'ani not
be generateti ta burn out tht short circuit ; 2di, if the dynamo
is operautit an a different bus from iwhîch it is excitcd, foul out-
put ai tht machine annai be obtaintd in case tht txciiing
potcntial is lower ibmn its warking pottotial.

Il wjill be nolîced that ait condu.:ting parts and styzch con-
tacts are matie incie massive than in the aid type appliances.
The eeonoîiy ai this is vcry apparent ; for instance, if a tîtausanti
ampere switcb wece tiset wbich hati an average elevation ai
temperaxure of -_O degetes Fahr. above tht average air temnpera-
turc ai dit station, this would mean an average lass Oi 72.2
watts. Anti watb electrical horst powtr dtlivered at $6a.o per
year tht energy expended in htating th:. swvirch would cosi
nearly $&.oo per year. Froin ibis it is evideox %bat a switch
passessing mort iliaieriai and contact surface would be a v'ery
cconomnical invesiment. These points ai sufficitnt carrying
capacity unfortunately do flot become evident until tht station
becomnes fully loaded.

If mny part of the swiicbboarti passes an average ai 2o degs.
Fahr. abave the sarrounding air, tht high water mark for
economny has been passtd in tht design ofibis board, and it is
utaproftitble to pass the current îbrough devices whase tempera-
ttre averages more tIbm zo dee's. Fahr. In tbis case tht manu-
factureti produci of tht station ts uselessly wasted in uts transmis-
sion. ltsbouldbeutiliztd forcarningdividtndsbypassingit ihraugh
the ancter ofihe consumer insteat ofiwasting il in tht station.

Mr. John "M. Andemsn ai North Taronto. a large sharcholdrr in the
%leirapolitan Etecirie Railway Co.. bas causeti a wrii ta bc issued ta
resirain the dareciors (raoi selling the franchise ta the Tormito Railway
Comipany.

"hr Ontiario I.egislaturc lias pasç-ed a bill authoriting the aalamation
ai the City and tuburi*n Etecîne ltmlway and the Davenpat Sîrcet Rail.
way Ca TMe comnpamy wilI hcmceonh Ut kmown as the Tor=or.oSuburban
Railway Compaeny.

May, 1894CANADIAN ELI]SECTRICAI1 NEWS



May, 1894 CA$ADlRt4 BhBGTISICRLt ~i±5WS
SOUE TROUBLES: LOCATING AND OVERCOMING THEM.

Nt:Atîî. ail trouble mn tîte eleutric lîghitin plant is (lite ta nieg-
lect, or a lack of infornmtion regardîog tue pritîciples aid detaîls
of the mîachtiner), used. 10 a numolbet ai aîts wliere atltit oating

nacltinery is eînsplayecl, trouble lias beco experîenced an accoîîîît
of the exciters rutntg hot and tîte in:îchie tint %norking upl ta
tîteir fuill ca:>acity. li nise p urtictlar case ai tItis kind it was
noticed tltat an sainie cveiîings tîte exciter would ruen coul and
the alternatar wark, up ta its fumll capacity and as nicely as coutl
be exîîectcd, wliile an tIre next cveniiîg, pr-ibably, tîte exciter
would run vcrv Itot anI st wamild Ire neccssaiîy ta tltrow aut ail
the resistance and even then the alternatuir caull oint carry tîte
oail up to full voltage. A hstobewstn xeitcdec

evcning, the cause wvas a anystery and for a long wltilc baffled
those in charge. At last, soieone with a more extensive know
ledge ai the pritîciples, being ptesent at the tin the machines
were sîtut down. natîced that when the exciter current was cia
off it was donc by apeoing a switch in the exciter circuit.

Openîîîg the switch suddenl)y in this way produced a. strong
extra ctirrent in the field couls ai the maichines whir li, being in it
direction opposite ta that ai the uîsuial excitation, clianged the
poiarity of the field toagnets so tat te exciter currunt worked
ini apposition to tChat ai the auxtliary cotrsent frain rte self-exciting
.tlternator.

In these altern stors a ceitain portion ofitle curreot is taken
front a conmnutator, Chuî straiglttening it, andI rnaking it direct
sa that it can be used for excitîng the field ; but it is not enougît
ta excite thiem te the extent requiired and neither is it intended
ta do so. The exciter curretît is used ta produce a1 certain
strengtlî offlr (a excite the muachmne prïmarîlyanci aise rncreascs
the strcngth of field ta ovcrcoie any drap ai potential that
miay occur an the linses ; and Mien the pal.triîy ai the exciter is
reversed the machines do not wark together in the way they
should.

Te evercomne the above dcfect it %vas ooly necessarv that the
current iroîn the exciter should be allowed, ta die away g radisall,
thus preserving the original poiarity ai the fieldl magnet. Tis
sanie difficulty has accurred in a number ai ligliting stations amnd
there are, ne doubt, sonie stations ai the prescrit Citme wbere the
operatives are struggling with the sanie annoyance.

There is ane difficulty Chat frequently occurs iii the handîing
aiT*1. H. arc light machines which results in fi equent tiasbing as
the commutatat-. This flaslting becomes persistent and is nîost
aonoying, as everything about tîte machine and circuits will
appear ta be a.l right s0 far as the ordinary tests show.

The machine wiil stars up aIl rigbî and run niceiy for a short
ime when, in sanie cases, the commutater will begin to cut and

the machine begin ta flash and will continue ta du sa until sîtut
down at the end ai the run. One cause ai stmchi difficuiîy, which
is ai irequent occurrence and is aiten averlooked, is Chat the
scieens an the air blowcr are allowed ta becoîne dirty, thus clos-
ing tîte apertures so thai an insufficient supply ai air is obtained.
not cnough ta blow out the arc whiclt forîns between the coni-
mutator segments-ibis is the cause ai the flashing, by the cur-
rent bridging oiver front anc segmetnt te another because dictse is
not suflicient blast ai air.

Another difficulty wltich occurs witb the saine device is that
the ail hales sonietimes became closed and the friction in the
blower beatu it te such an extent that warrm air and vapor is
blown an ta the commutator. The warrn air is a sufficient cutn-
ductor ai electrtcity se Chat it provides ani oppartunity for tîte
arc te foi, îvhich it does iinmediately, and the consequence is
a flash.

A camrmutater seldoni gets bei unless the shaft becemses over
warm and this is gcnerally heated ironi the beartngs wbens such
trouble occurs. WVhen the cemmutator becames bot it wili
vaporize, taoa certain extent, any ail, sbellac, etc., that inay bave
been used in, or on, the canititater. This warmn vapor, being
a fair conductar, aliows the current ta Jump açross the insola-
tien, farmning an arc whicb aiten cxtends around the cammnuma-
Cor, preducîng a flash and putting out the lamps for an instant.

Flashing occurs much more irequently an arc titan on incan-
descent machines, for the tenson Chat the potentials carried are
much higher. A defect that will cause flashing on an arc
machine wvould ppoduce noîhing noticeable in the workings nia
Iow tensian machine, althotigh the saine neglect bas alawed
parts ta become dirty or bearings te becoîne warmer Chaan they
shouid.

Saine dynamo attendants niake a practice îvhen feeling ai
bearings te ascertain whcther tbey are warm, ai placing ibeir
fingers an the cap ai the bearings, instead of on the battom as
tbey should. A dy.namo shair warksaltagether an the lower
bearing and somietîmes the cap is set on liners ivbich are non-
conductors ai beat. In such case the shait and lower bearing
migbt become quite warm ivithout the cap shaiig any notice.
able rise in temperature. For this tenson it'is always acîvisable
that the attendant shoîii.l always feel ai te lowver bearings taoas-
certain ifithey aie becominp warrrn ; and many a superintendent
or electrician would save hiniscîf consislerable annayance wvitb
flashing machines ifhe wiil direct the attendants te look, particît.
iarly te this point.

Another cause ofiflashing, on ane particular type ai arc mach-
ine, kq ton grecat an accumulation ai ail on the camsmutatar, or
rather an the lower brushes, for this is îvhere it gathers, until
the amount is sufficient ta fly off in large draps. An accumula-

ti.on ai ail nt sucli p oint wvil, by bridging ovcr the inisolation or
-tir space, cause tlasliing as soon as tlie ail becomnes warmi.
Tihis it wvill do becauise the oil lis int erposed betwecn the hrushl
aod cointnhitator segments ani b>' reducing the electi ic condîic-
tivity cause lieating. Thtis cano nly occur front ovi±rsiglit or
ncglect .tod cati be casily rcmioved when noticed. V'erily, citant-
liness is tiext Io Godliness in tIre electric liglit or powver plant.

FUEL ECONOMY IN ELECTRIC STATIONS.
At the recent convention of the National Eiectrîc Liglit Assa.

ciation, a coininiittee prcsentcd a report upon te coil consunîp.
tion of eiectric stations, wliich seents ta indicate that the average
of electric stations are wasteful in te use ai fuel, and that there
is an immense opportunîity for iiiipruvemient. Thîe commnittee
States :

Wc are requested te furnish titis convention %% at tîte iacts re-
gaiding the amtounit ai coal used in actual practice to produce a
given quantimy uf cicctricity. The information was obtained by
coriespndence, and furnislie<l the comnittee mn atnperes, volts
and hatous on e.cb circuit, and the ainount ai coal used covering
tItis period, including that used for banking fires, etc. The ag-
gregate electrical output for tventy-four hours wvas Chens calcu-
lated and conipared with the total arnount of fuel used, giving the
%% att houts per pound ai coal. Ali improbable and appatently
erroneous reports werc discardcd, aînd the tabulated staiemsent
bcrewîth comprises intelligent replies from a large nuinher ai
electric stations, inrluding nîany of the ieading corporations.
lthe great saving in operating in large tinits and rnnnn con-
tintously is plainfy sltîn by Chte repasît, whîch shsows 20S wvatt
hatous per pouncl o a td screeninLs wlîerc about g,owoooo wattb
were generatecl, rmînning full tiventv-four hatous, as against the
report, which dlainis only tlîirty watt hauts per pound afisuit coal,
the total autput being less Chans 6oooio watts and te setvice
being fîîrnished only seven bours. The best results do not coin-

pae fvorabl y withi the results tectired in generatîng power for
nanufacturing purposes.

In order to facilitate this camiparîsan welha% c 1-cpared a table
based on g0 per cent. inechanîcal efficiency in tîte cngine, and
the samie efficiency in the dynamo.

Then746X .0 x.90= watt lirs. per lb. ai ceai.
coal per Itour.

Co.'i pet hour
per 1. il. P.
1.3 pounds stoutd prodiice.

%Vat
per tb

hours
of coul.
402.84
302.13
20.42
îSt.o6
120.8%
100.71
86.32

75.53
67.14
63-43
54.93

33.57
30.22

From this estimiate of cogine and dynamo loss, i ý pounds af
Co.-l should produce 402.24 watt Itours. We have a-report fiom
Clhc Chelsea, jute luilis, of Blrooklyn, N. Y., covering a period of
six: cd.ty, .vhcre ani average Of 653.3 indîcatcd horsc powcr wvas
devcloped front a coal consuimption of 1.482 potinds per indicat-
cd horse power pet hout, the loaci varying from 495.21 ta 764.96
hoi se power.

This cquipnicnt consists af Corliss compound condensing en-
gincs and vertical ttubular bailcrs. rhc plant tvas in operation
tstn hauts each day. The figures givcn caver- the whole ainount
of fuel used, including banking, etc. *rhe fuel used was George's
Crcek bituminous coal.

If aut percenta.ge of cfficiency is correct, and if me could have
a fairly tiniforrî ectrical output titis plant ought to produce
Over 400 watt hauts, or doublc that af the most favorable report
given us, more thars double that of the next best report, thirteen
times the efficicncy of the plant nîaking the lowest report, and
between four and flve tines the average efficiency of the whole
report.

No attempt bas been ronde in this report to class:fy, cquip-
nients, as .vas ariginally intendcd, but vvitb the information here
iurnîshed.as a basis the work cars bc readily cl.assified. .tddition.1l
information securcd, and the original schenie of estabhishing an
avenage basis oif ficiency for the several lincs of equipmcnt can
bc carried out.

The corrcspondencc shows a marlzed éntercst in the workz,
and ni;ny rcîurns wcre accomnparned by a request for inform-
ation sboiwing bow thc-îr report comparedi wih others. WVc
believe the tendenc> of the %vor, is te encourage more catreful
records, which in tuin assist in locating Ind eliminating losses.
and ive hope future reports by tItis caminittce wvill show a niuch
betteraveragec titan 88.4 watt hauts for one pouind oi coal.

Afier a considerable amoui ai discussion. the Ontario t.egistature
refued to grint incoq>rponuon ta the Totontoa.nd Richmond ill Elmec
Rnitway Campany.
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PERSONAL

Mr. %I. W. Carbitt. *ho is well.known faon fais long connection with the
electrlcisi irade. lias becît apîpointed reprcaent.îtlsc of thc MIontram 1 Etcîric
Co.

bir. i. W. Crmîiielrl bas n.signevi bis position with the Royal Electrie Co.
and arceptei aibat or genensi asgent for C. W. lliiderson, clectrical con-
tractor and ,tanuf.îcturer. of M.%onterai.

MIr. D. A. Starr. wlîo bias for nian>' years factn connecteti with the Royal
Electrtc Co. of Montrent. fias iateiy severeti his connection witiî ahat con
cerns. and hâa openeti an iffice as consulting cectrical rngineer. ln the
Iioarmi of TIrAde building. Montret.

Mer. G. R. Loung. ai lieooklyn. N. Y.. lias lx-en appointtil meclianical
superinteient foir 1. %V. Nes- & Co. of Mfisita. anti lias charge of the
fAcîory ofibtis coîtpan>'. Nfir. Long is extreiniely %cil quailied for the
position. h4.ving bat] un extensive expetrence in the manuificture ai electri.
cal apparatus.

.%r. Ro-s IcK'etitie bas assumeti the chutirs of bis new poition as
manaRer of the Niagara Falls Park & River Railwîsy. Mer. McKenzie is
ver>' <aars wlîh iway wotk. having seeved, fr test yeaîrs pait as assimnt
supetintentlcnt of the castrrin division of the Candian pacifia Railway.

bIr. Sulty of tlic Croipton llow ail Electric Ston4ge Battezy Co.. pai.l a,
flying visat tu Montrral the alier day ta witnteas the sucesful starting of
the b.sttcry plant in thr Royal Victoria finsps.si wici bas ben Instalieti by
the Crompton iiowahl Co.,* thub nîaking te third large mariage plant put
ln b>' thlent ln bMonireal.

Mr. W. A. Grant. who so siiecessfully manageti the Niagarea Faills Park
andi River tsîlway Comtpany durang the irs year of flit operation of the
eoad. bas rctired froms the management. and bas lacera succeredt b>' Mr.
Rois MecKentie of %Iontreal. Mr. Grat alain assumses a position with the
C.inadiau a>-cific Raiiway as Montreal. »lîior to bis departure for shati
City' lie was the recipient. ai the haiîds of the enîployme oi the road. of a
iia1ndsomc golti watcb. chains anal iocket.

Tlhe assignient is rerporteti ai Mr. C. R. Ernst, electrician. New H!am-
bîirfg. Ont.

A tooo ligbt Wesingbouse plant is being installeti b>' the Windsor. N.
S.. Eicctric Ca.

.%e. WV. H. Biaker. electnaciari. of Lontion. Oant, as reporteti ta bave
ab.sniionet Tais essaie.

.%Ir. A. Ramage. Cheste>'. Ont., bas reteni>' inssatia la liglitWcstlng.
bouse alte*nating p!ant.

An elrctric ligbs plant bas eecer.sly btac installeti b>' the R-iiaace Electrie
Manusfactueing Co.. at Caysîga.

%aIr. WV. C. Freydenburg is interesteti in securinR the installation cf an
circiric liigb plant as %Westpart. Ont.

A Soo lighi incandescent light system ia ta b2 instaiedtia Mitchell. Ont.,
lis the Royal Elctiric Co..* of Montaient

Tishe Frnelon Falls Electric Ugbs Co.. cf Fenelan Fails. Ont.. bas juat
been incorporated with a capital stock of s3.ooo.

%Ie. W. C. Nice. lefi Tor onto a few tiaysa.go for Honolulu. for the pur.
paie of introtiucing (.anatiians electricai machiner>'.
- The report cf the cis>' trgineer cf Quebec show tabat the city is as present
liglit by 3S0 arc ligbts. as a cost of $S per lantp petr year.

PaIr. H1. N. Rorison bas purchaseti the electrie îgit plant ai Mlouse Jaw.
N W. I..andi is nsaking addition% anti improvemnents thereto.

Tt is saidta t lise intention cf tht Nanaimo. B. C. Electeic Light Ca..
ta îiiscarîl thrir pt-tatas plans ant insataIt an entirel>' new systes.

MI r. R. Il. Angus bas resigneti front the directoriate of tbe Montrcat Street
RaitwAy Ca. . %Montreal. andi bas been succetdeti b> Me. James Roi.

Mesr itait> liras.. of Munster. Ont., are constructing a telephone
lisne frais Richnmondtinî Stittsville andi Carp. a distance oi about 30 miles

A aew 700 lighs incandescent plant. purchased front Messrs. Aheara &
Saper. cf Ottawa. is being insialiei b>' the St. Hyacinthe Gas Co.. St.
Hlyacinthe. Que.

A new compan>' is about to commence the manufacture ci electis
nîsciner>' as Oakville. Ont.. limier thse naine of thfe Oakville Eiectric
N.snufacturitig Ca.

Thse Chamîbers Eiectrec L:ght Ca.. oi Tetiro. N.S.. ta mext the tiemantis
cf thear inctraang business wili atit ta their prescrnt plant a zoo horse powear
engine and 500 lîgbt dynamo.

Tht Council of thse ronship cf vark have geanieti ta the Toronto
IScarboro' Electric Raiiway Ca. an extension cf timte for one ycar for the
construction of the road i o Utile York.

The Mionireal Surt R&ilway Co. are experitnensi*ig ssiîh the teerr
sclectcd b>' tht Fender Commssitte cf Boston anti rrcomniendeýd b>' the
Railroad Commissionees of Matss'achusetts.

As a recent meeting of the Diretors of tht Galt & Pr-essorn Street Rail.
%%.4y Ca.. %Ir. l1. M. Burt was elet llmeidens. andi Me. Fred. Clare. Vice-
prcsiîient and Secretar>' anti Teasurer.

lite vacant>' on the Boardl cf Directors of the Royal Eirctric Ca.. caused
Si> the resignation of Mr. G. R. Robeessn. bas been fllued b>' the election
to tht Position of '.%r. Alfredi Brunei.

Tt ix saîid ta bce the intention of the Danville. Quet.. Slate Ca.. ta construsc
an electric railay> ta carry freight andi passengars frim sheir quarries to
Danvitie station, a distance of three andi one-h.slf msiles.

Tht City' Cauncil of Hiamilton bave passeti a by.taw exttnding the
franchise of the 1 lantiltan & Dundas Railway so tht )-car ig a.nti author.
%ztnt the compxn>' to substitute electricit>' for stn.am powter.

Mr. G. J. Scott. af Oshawa. Ont., bas been tireta tihe contt for thefconstitijocf a police and ire :iant tettgraph systent fur thetsow-n of
Coliitsgod. Ont., as tht price of $5,a8.oo. exclusive af wiring.

Tht Ottawa Cal Ces. have just cenipleteti a new the star>' building ia
%%blich t0 manufacture elecrit cars. Ouside the building a drumt levator
a iieing, consiructeil for traising tht cars front tht lit-st ta tht upper floors.

The Reliante Electric %lanufacturing Ca.. Linsited. of Waterford. Ont..
wtitet iun contradiction of matimon whsich bav-e been ta sortie tttus cnet-ens
of tait ta tht etTeet li t heir position finAncially hati beca afi'ecied b>' the
ftilute of a Touat bernling bouse as Waterforti. Tht company state abat
ont>' a portion cf their baakiag business was dont as titis institution. and
thisa tîtese position su iii in no wise bc affedt b>' its faiture '1hey fusilier
taste ahat thar conspan>' bas cpratmeti as a peolit from the tinte il coin-
ntenc'ed business tatil the peesent. and thi sias to-day in a linanctally
stroit; pasatiots.

bit. J. L. Harrîs. oflMoncton. N. B.. ixtbeleadlngpromoserofaconspan>'
retent>' organiied nt tiant place for tbe purpose of conxteucting an eetric

rala.Teconstruction of the rondi wîl i c ontitîcat ait an tar>' date.
Thîe Dominiaon Governnienst bas givrai a contt Io the C'anadian Genett,.Il

Electrle Co , ai 'l'oronto. and lMesses. Aiiearna & Saper. of Otitsa. for tue
constîruction ai ten electrit nsotors. witb wbiciî ta operate the cka s ut he
Sault Ste. Marie Canal.

lti. salid to lie the intention of the Nova Scotia Tetepiione Co.. ta coim-
ience Iiniediatl>' tbe constrsuction of a nîrtallie circuit fine hsetenr Trssro

anti Hlifax. 'lite c inp-tn> daims that this tine sshen linlshtd. wlil equat
the nietallue circuit fines betwent Ntw York and Boston.

Tht amasalganiation af ste horst anti eiectric street rtîilways of WîVinpg
was coitsumniated on the îss i s>'a. and the horse cars ire as once ta1
withdrtwn. *lhti rase of fart whiclî pre aileti prior to the cut In rates.
brougbî &%bout b>' ste competîtions betwieen tht tmao conspanties. bas been se-.
stored.

Tht Windsor. Sandwich & Antberstburg Electrie Railway Ca.. have. it is
reportrd., decideil ta huiid tbe fine ta Anihertburg during the prets
suinatier. Tht river toute wiul bu rdtel. -andi tht uine equippet with
festibule cars. Constrution will begin atniot ininiediatel>'.
Mr. 1. Viau, huis matie tapplication ta tht Cit>' Counacil or Hfull. Quebte.

on bebvuif ofa conspan>' wbo are desiraus of obtaining a 50 years franchise
for the coîtrur, ion and operasion of an ctectrae railway ta connect the cit>'
of Houl wîtb Aytmer. Gatineau l'oint and Ironbides. lite maiter bas been
referreti ta a comiiet.

Tise City Engineer of Toronto anti bis assistant bave goine on a visit tu
the L'nitect States for the purpose of inspecting. sortie of the municipal elte-
trie lightlng lants, andi secturing dtisa sehicit wili enabit the Cit>' Couacit of

Torntoto lacde wheilier or not it woutti lie ta thse ativanturge of the cisy
to own and osperate its own lighsing plant.

ln connection witb the double sracking cf tht Niagara FaIts Pasrk anti
River Raulway. surveys bave buta nmadiewith a view ta the'straigiening cf
the ronad. T'hese sueys show tat tht steel taseers of thet uppeir suspension
bridge prjt four frt inta tht street, aind tbat tht souii-s.t corner of tht
Clifton Hueprojects eea fas-sher lapon te bighway. Tht courts wiul bu
asketi to decide sehether ar not thdbridge contîan' tans bu compelted ta
remaove tht towers.

Application for incotporation is being matit b>' te Niagara. River Tramn-
w o t'i .bjtct of thse compa s ta contssrue.î a table tramsway acmux

tht Niagara River for the conveyance of passengers Tht iseatqurers of
the compan>' la to bu as Niagara Falls. anckits capital atock is $40.ooo. Tht
promoters are: John Flets anti josepht Tait. IN.P.P.. Toronto; 1. C.
Raymond. Wellanti; R. N. Campbiell. Niagara Falls. N.V.. anti G. W.
Poundi.

Notice is givea of tht application for incorporation of the Colonial Trie.
pitone anti Telegrapit Co.. mmtited. ai Niagasra lails. Ont.. with a capital
of $25.ooo. The applicants are: Jacobs Dilciter. Buff'alo, N.Y., banker:
James Banîplitîti. gentleman, anti Jahn Josseph Bantplield. merchant. bath
or Niagara Falls. Ontario; James Francis Cita->. Troy'. N.'s.. broker;
Henry' Steineet. counselier-.it.law. anti John Harringtan. merchant. bosh of
the cît>' of Newe York. U.S. ai o wbam tht tht- liraI are ta lie the pra-
%isionai directors of the saiti compan>'.

Tise City' Council of Hasmiltoni bave refuseti ta adopi te recnntmcntationf
of the Boat cf Works. tiat F"rank B. Rat, cf Detroit. bu pa il a retainîngi
fec ai $300 anti a commission of fise per cens of tht ccxi ta estmate for and
put don ani electrit plant for the cit>'. Thi's is taisen ta meurt tisat for tht
prescrnt as lI.at thse et>'autharities haveabandoatti the intention aiaitempt.
ing ta purchase plant anti do thete own iigbting. Tht Hamoilton Elecînc
L.ight & Poweer Co.. amereporîed ta have suismitteti to the couascil a proposi.
tion ta continue ta ligit tise cit>' for a fuether perrioti of twa ycara. ai thte-
Prae Of 28 Cents per lamp pet- nigisi.

An agreemient b& a ern arriveti as betean te amalgamated electric lighs
companies of Ottawea. anti tht Counci cf tisas cii>' for tise ligchting cf tht
cit>' for tht perioti cf sets yearsa tram tht fait Mla>. z89,. Tht lampa are 50
bu lit in accordante %vill tht moontight schedule. Tht p rite as ta bu
$65 per year for eacis 2oaa c. p. lamp with a diuscount of 25 per ceai.
on private ligists hs ecsatnst uicesdula h opn
shoulti bu compelleti b>' lase ta place their iwirrs underground. The cit>'
is ta have thse rigit 50 string wires an the coinpanys pots watbout chairge
anti of allowingZ ailiers ta string seirex b>' paying thse canspan>' a reasnable
compensation for thse privilege.

On te aiternoon af tht it af May. a fle brolse aut la tht incandescent
liChi departaient of te Royal Electric Co.s works ai Maontrecal. Tit lire
brigade were as tht tinte on parade. baving been calledti5 for inspection
lu>' the Gotrnar.GeacaL. Th'seere conse-quent>' nos in as gooti condi.
tion as tht>' soulti otberwise have been ta deal seiti tise lire. Wben stht>'
arriseil on ste cente te whiote of tht western building on Prince stre w.-a
in fiantes, anti beyond their abilit>' ta save.. Tiey succeed. bowever. la
saving te offices and dynamo bouse. Thte incandescent station anti pattern
raoirs wcre tiestroyeti. andi during tise progress af the lire a large fi>' salhei
att.sched ta tht engint explodeti. tht fraZments fiying in ail directions anti
carr>'ing away tht roof of te building, but seithotit causlng injur>' ta tht
ciosutisurraunding te build'ng. Tht ccmpany's lots isvadiasly estimaieti
-at trams $25.000 ta s5o.oco. :ant i s understooti toise cos'eed b>' insuranme

Messis. Scott Bros.. whit bave lstely puechaseti tht municipal lighating
plaînt fronti tise tasen of Seaforili. Ont., have purchaseti a site on %%hich ta
ercet a brick power station, la wik il is praposeti ta instai twa latte
boitera, a powertul engine. ;anti a complest incandescent lighs plant. For
these put-poses, about $i:.ooo, will bu spens.

Tht annuAl meeting ai tise sharehotiers of tise Royal Eltctric Co.. ws
iteldti as Mntreal onite3rdcf April Thtgrass revrrnue for the year weas
shosen ta lias-e beea. $487.3 5,70. andi tise expenses S375.51C7.93 ttavtng a
liat-tae cf 55:2.8577. Onto ai tissut di-itientis se declsredequatto
8 pM cent, on ive stock aniating ta 577.047.14. leasing thse sutf af
$34.8 aO.63 ta bc carrieti ta te Prolit anti Ioss accouast.

Tht suit for uasages brougit against tht Rnyal Elctrie Ca.. b>' Mr.
Fred. Thonison. seho seas formel>' electriclan coftise compta>', came up
for argument in tise Mantreat Courts a ftrsight 3gO. Me. Thomison
dlaims $2.ooa for' s-ranglol tisrnissal. sehule the compan>' cosendtia bis
inctuding ProS. Elihu Thomaco, of Lynn. Mass. brothercf tise plaintift. anti
dismnissl sas due Io intompetene>'. A naurnsercf well.lcnown electrical people
Mer. J. J. WVright. manager of tise Toronto Electric Ligit Co.. viert calleti
upon togiv-eexpersevidenrein thecase. Adecisianbasnatyet beenecheti.

PUBLICATIONS.
The Ma>' At-en2 closes sthe nialli volume fi tiis leaderamong ite pt-ges.aise anti reformative resieses; cf ste Eusglisls.speakin2 world. T'Me tabl Dg

contents is ver>' ssroag anti invitiag ta thase iateresled in lia questions anti
ativancedi isaugat.
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Electrie Mining Locomotives, Hoists, Pumps,

and ining Supplies.
Electrie Railway Motors and Supplies.
Electrie Power Transmission Apparatus.
Arc Lighting Apparatus.
Alternating Carrent Incandescent Lighting

Apparatus.
Continuous Carrent Incandescent Lighting

Apparatus.
Generators for Lighting or Power Circuits

connected direct to Engine Shafts.
Three Phase Power Generators and Motors

for long distance transmission.

We manufacture only the rnost modern and perfect machinery, and

our standard of workmanship is the highest.

We bave just issued new illustrated catalogues on

RAILWAY APPARATIJS. . .

~) ARC LIGHTING APPARATUS. . .

INCANDESCENT LIGHTING APPARATUS (Direct an dg

Ait rnating

Please mention the CANADIAN ELECTRICAL NEWS when correondlng wlth Adv.rtise.m



iv. CANA DIA0~ EIJCTRICAJ. ~ May', 1894

THE EXPANSION 0F CHINNEYS. SPARKS.
It is scIri tdent (aclmites.itc afl'urded for the nia:kmng of exact 'I'h.% sup~reme c'ourt bas disinissed the appeais lidien by lime Royal

ninsîrnîcnts of flic cipansion and contraction <mf a factory F'ectnc Co..* in the suit brought magainst it by the City of Three Rivers. and
chmmny. I is cmmeaIiyconlctcc timat boler ciincy sim:ufis If cfinectlol wmth is suit regainsi E. Leonard & Sous.

hi'.attchc tu wais n' iporant mik'' n 'he Anmherst. N. S.. Gazette. siates chat ilis extremeiy doubitul if theresimîîtid flot ti al otl fl Y ll imotn ulig I1 s to-day in Ilme Maritmne Provinces ançl eiectic iight coînpargy doini
accournt or flic risk of crackling file s-ails by tlie expansion ni binss on et paying hasis. nolwiimitandmng that coal is obtîimabie ut aI

licald briîkwork, but diata on file subjcct are scant>', and dicre very low figure.
arc ce iu lraunb % alit? Imii dmubts %% limttcr brickwvork rcaliy ex 'lime amrd Eiectricai Co.. or Montreai. is asking fur incorporation.
pareils or gontracis %%lien limctcd. An excellent opporturtity ot 'lle aPPliants aie Packard liros.. of Warren, Ohio. Howry ras., of
settiing; ts qumesion lias recetiy presentcd tseit mn IErgland. Sin li Mcm. . and A. NIcKentit. barristcr, of 'Toront. The capital
It %vasi cccs!sary 10 cecta casing tfornamnenitai brickwork aîrnund ot11)rojosc'mi cullmf>any ntpacda $3c0ooo

:î hilc ciimmneyot o tet hgli tie isid ofwici wa orvidd iotel.krercers or fliantormi are said ta [le utiizing electricity taescapea bolcrcliiiiieyof jeofec higi, he nsie o whcliva ro id cretofr slilquor ntetimours. Il issald chat watcmers ire saina itim a bic k flote tml to mser une timrd of ilis lieigh t.siena cd oulside the biing. nnd wimen an offmcer is sere aproacting. a bto
comîiicîlon i te brickwnrk aiirromndmng thme climinc ia' h s prcs5ed and by ibis imans the iights aire extinguisie

mîîhîmoirîmtui, uibicri% ng flotte Imle top) of timc m...sitg aiiy lflo.' Appicaion es beig miade for incorporation t,' the Dominion Ga% and
omint c xpa.nsion oi mt Lmmtidm.tmm fllte m-imimîmiie> itscit. ils tlmc Eiecîrm La.. Wmnnîpeg.bMan. *lie company ask f~or power ta nmanufacture
bhier tires wcre ir.iwni omi b.tttrday- afternoon, antd reimghtcd on ga% and elecrmcity For commnercial purposes. and mipparamîs ari appimances

Monciay inotrnmmîg, the cimne>' cooicd clown, aînd observations for use mn conneclion wiîh the production of gis ad ciecîriciiy. The
Iliadc front Ille top tf flic casmng wviii show a contraction of flic capital stock of time company ms ta bc $t.oooomo
ciific) of 5 iimiiiinîtgers, or 2- mo oches during that tinie. As The rb bill ta amrenri the charter of the Ilarniilton Radiai Eiectric Street

t'e Riway Co..* which carne gip for conideratmon recenîiy mn the Ontarmo
sirrmimiciig waiI was stili about six icet belas i titi tof Ilthe L'e j'lanice ias swrongly opposcd by tbe solicitor tur the Grand Trunk
mhmiiiincy %%lien climc nic.murcmnents acre miade, and file first 33 ftamlway. andi several ai the meambers of tbe flouse. irbo conienuted limai il
téel t tilt simatt mciitimmed ram c.tiymud on tt--ottt ot thec air gaie ta tbe eiectric ronds poirers and prmviieges mn excess of chose extended
space h)cîaccii il anîd tlle centre flue, it irua> bc takc iîat flicla lime Graud Tmmnk andi other oid estamiisbed railroads in which large
icngîiioftflime brirkwork mnt w'iicli tlic expansion took place %vas capital %%as inresmirid. Mr. Gibson, time nieniber for Hanlton, and a depu.

talion of citizei tramt ihàt cmîy supporled time measure on tihe grundi l.,
about -o tret. Accoruiing to timis a simmit to feet higli wvould fic construction of sucis a ro.id womlm assure chr-ip and reatly.acceas ta ie

c.%I.Inik4 tu umchcs tîhelm if) <mac. Il ib probable tha't Ille e.ipan- nmarket or Hammiton. Thed uircmnmtle of cli bill ias pabsedl. Thie bill
seioubse '.cil %% <uid ii.îg:îcencm 50 pet g.c(nt. grcatcr if tlie clàimor substitut"s the naine " lam hon Radhal EIcctrmc Raiiwày' for lati n whicb
ney liad bccn aiionedl a longemr limne tn cool clown. thse conp.-mny iras finsi incorporated. and authorizes ihe construction of

_______________tracks ta bc aperited by amy power except scram mn vitriaus directions,
radiaitng froni Haniton ta Guelph, Blerlin, Oaville. Niagara Faite. Brant-

A enutm i litis paper tells ut ai i.mp mns.itcd b> flime Packard L.anmp La. tord andi Mrmco. I aisoa.ulhorime an ncrcase mn lime capital stock of the
jf ut oiiîrai. isiici iris in continîmtous opr=milon (Or 4,384 liOurs. conmpany tu $2.ooo.oOo.

TENDER~S. *The Catadian OMie &Schol pFiniture Co.

'Sr,îm. i,ndidc, .,mmbercentà ii «ficel ' 5 A Wcily jounal or alsn-.nce inrfnna.
« o.m o TUI SIAN. MA P i h.lion and publtic wnik-.
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LONDON9 ENGLAND

Dynamos, Mdotors, Arc Lamps,
SIncandescent Lamps, Rosettes,
SCut-Outs, Branch Blocks,,
-Tuniler Switches%,c, Snap% Switches,
Jack-Knife Switches, Storage Batteries, _

~1Transformers, Rubber CoveedWir
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SPAÉKS.
A five ears' franîchise for lightinlg tire strecir of 'tîîîiterstburglî. Ont..ln

been granteil to Nr. IV. il. Me vir.
Mr. %V. S. Sh.lw's electrîc plant sîîlliee destruction ii thei fire .Ilî

fecently wviped atît the grenter part of thitiown of Hnttsville. Ont.
An ict bas been approveil of by site Licovernnient. granting 1powcr ici the

Bell Tlelepihotte CO . to issue debenttireb or bonds front im11e to triste Io titi
ntiotînt O[ 75 Per cent. Of its acîtta1 Il titi up c-apital stotk.

.lie application of tire London Sprîiighank Electric Railway Co..* for a
c:ha-rter to coîîstruct an clectric riitvay front Londont ta lthe liiîglborlng
subutb of Springti.tiîk. was refused lty te legisl.iture. ITe 4pl)llcctlon
waS $trn=l opposri hy the Mt.iyor and citizens of L.ondun. an the grouitl
thatit wout interfère svitî tire water suppîiy of tire ctty.

On te î5tiî of April. the large fiy sîlirei attacltc'l ta tite entginc Lut1 the
elettric liglît Staîtion ai Lliant. Unt..* bu.rst mntu lîcme. l'ortuitately.
Zsfr. Robert Troit. the ciectriciait. anud lits assistat, Mlr. J. R ls.twrds,
cscaped urnnjurcd. Il is s.idt titsal tite wheel %%.as toc, lîglt for titi- dtity it
had tu perlorin. A local plap r, starts off lis report of tire atcident ait the
fallotwln ghly iln2R-tgaivlý aisitng mnlner . ' Il %%s nlt a case of
the twe foolish virgins wita hail neglecîedi ta sec that a good sstîtîly of
ail on hand. Thie ariay of pronîptiy îp1td etclii lltitd btills itnîîîly sîttestedl
ta keener busiiîe-s principles. As ibis sttîden d.îrkness canme at ant haur
witen nierch'ntz niast requin' light a great dent of vigorous *1lccking' was
induiged in, and anathentas were wn(ted slcyward fraîti ail rîuarlers.'*

Il is atnnounccel that poster 1s being snîgit front thte legislattre'of Newv
York Siate. for the incorporation of a c.oiipany ta run -a lne oT observaîtion
cars susptndrdl frot a Qble Sa feet above lire Niag-r.s River, antd flliaw-
ingz site crest of the Canadian andi American Falls. It is proposcd ta
sutpend the -ars. whici wiii be enttrely of glas and nron, front si ci~ble two
incites Indiameniter. lit this cannectian it niiy bc ientioneti that a seriaus
accident took place at few da s agu on tire suspended railway it Knoxville,
Tena.. a brief description of uîhîcît wa% given ins titre EK.icTRitLAt. NR%%b
recently. 'The hauling crible braIte. and ane passenger %vas killeti by lthe
recoil of lte broken endi crashing int the car. lThe balance of the passen.
gers wern let îlawn ta a steamer anchored beneith the cnble way. Is scenis
doubtful whether suspended cable ways of thts character wili eci bc very
paputar.

A dissptstch from St. John. N. B.. States that plans were laid by local andi
Amnican speculitors ta secure nt a ridiculously Io* figure. tire ai v'îs of the
Consolidated Electric Co.. of that cîty. When the tinte came f-~ tihe saile
of the praperty. itowever, tire spectaltars were grcatiy surpriscd by titre
action of Mr. E. C. Jones, reprcsenting the Bank of Mon!rttai. wheitntered
the bidding and fored the pticy Up far beyand the figure ai which they litat
coaclurlet the*v canld oianthe Propcrty. Mr. Joncs weax finaily declared
thte Purhe, it lte price of $92 ooo. litere are said to be licns antaunt-
mfn t. about $3.00 gainst the property. and thebe wili have ta lie ptid

..bt it is cortsidereîl that %Ir. Jones secured a great bartgain. One of
these liens for puo.oao is held by the Bankt of Monîreai, and il is snderstood
that it Ivas wîth lte vicw of sccuring pa-ynîent that Nir. Jones seas instructed
10u take the action ite did. Il i furthcr understood that tire Riank of
Montreal are atcting in concert with %Mescs. James Ross, R. B. Angus.
HoIt andi other well.known capitalists of Montren, seho will become tite
prietars of thte raad. and wha propose ta, pîti il in a condition of flrst-
cas efliciency. andtill expenti avec a quarter of a mîillion dollars for titis
purpase.

The Bell Telephone Co'y
OF CANADA, LTD.

MOMTREAIKA
ANDit PA.utK dIAS Vmu SALK EVERS ItESiNrIMON OF

TELEPHON IC tWer ELECTRICAL APPARATUS
LUNE MATER!AL AND SUPPLIES.

Wiîli fui itîsit ttî'itler.%.or suptlvuitg Pubceîtte. l'tic Rutltittîgs. I lairis.
anti l)svlliîîgs 't itit

i'RIVAI E ANI) l.1Jt.A. l.l.'uS Sul ls
1112 RGIAR AI.ARM:. Ilui1-A. .L Iu ANDf
O IItER A*.NNL(IAiokS. 11011-. ROOSI AND>
lIRE CAILL 1IEELS. E.Et *1 RIC l I.IS . Il

... .. .lit; I'I-ON.s. E ...........
WVill also fîtrîisis te-ntlrrs la ('ities. 'l*oi its anti Village's for l*iF \.is

Catai0à'us tnuil Ai furwi$4&,d on ajiplkijrn

SALES OEPARTMENT:

367 Aiîîiirduct Sirett.

TVORONTiO
Bl-l 1 elephone Bilinîg.

37 Tenipecance Street.

îiei 'relephone Bluilinîg.
Hîîgison Strtcet.

0O1-AWA -
Biell Telephont! Blding.

Qîîeen Street.

QLIEIIIEC:
MIl *I'ulrphone lluiltinîsg.

Si. Joîhn asnd P.ilaice Ssgies.

Foircst IllocIt. \Iainî Street.

VIILOANIZEDn FIBRE 00 OTAL8JED183
SOLE MANUFACTURERS 0F liARD VULCANIZED FIBRE

it Sheets, Teibes, Rods,. Stickse atui special slurpes to onder. CJOlOrs, Rted.- Blak and Gr ey.
SEND FOR CATALOGUE AND PRICES.

THE STANDAR.D ]ELECTRICAL INSULATING MATERIAL 0F THE WORLD.
Fa6or: WILMINi.TOi4, DEL.

4
For indoor ligittiag.

OFICE: 14 DEY 8., NEW YORK.

THE EXACT ARC LAMP
Direct - Incandescent or Alternating Circuits.

IT I§ WITROUT A COMPETITOIR ON ALL CIRCUITS SINGLY OR IN SERIES.
It is nsot affectcdl by thc tlashing of mnachiîne.
IT CAN BE REI>AIRED DY ANY ONE.
It is much mare reliable in action and would save the cosî of patrolmen.
The cneigy expended on the ccua rnagnets' nicchanism, ta operale înnst arc

Iarnps is utilizcd in THE EXACT ta enhance its canuile pawer. lis rcsistancc is lower
tîtan any ather Iamp.

lightingj ray be met by an alternain g plant thereby sauing cost of direct genera tors;
enginea, shafting, line construction and maintenance of same, thus reducing the cost of
installing and maintenance nearlyfifty.per cent

One lamp cars be buîrîtcd on as 5 liht tramnsformner and froîn -,5 4oltb Uip. 1

To Electrie Ltghting Campantes- It wvîll p:ty you tci dcstroy your larnps andi
purchase direct from us .. .. .. .. .. ..

T Sol GUT.%IinuD ctu.r et THE EXACT ARC LAMP CO. OF CANADAr
under the WV. E. Irisht Patents. cORSODNE John St. North, HAMIL TON, ONT. rsretlgti.

CORRSPONENCESOLICITED.FoStetlgtn(

Please mention the CANAIDAN ELECTRICAL NEWS whon correspondlnir wlth Advertls.rs

J L
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TRADE NOTES.
Mr. John Forman. Montrent. lets sectired thei co-llract to fit up the paper-

lagg fitc:oey. of Alex. MMAnlitir & Co,. wlîh a large Cromaptan Motor. and
tan wlre hec r.îc<ory for incanlescent lights.

The Robt) Eiigillering Co.. of Amuirisi. NiaM Sçilva. pire ai enCîOIC1
Rgag..d in ni.inulmîcturing glhtir limt direct connecteil cnagne frrelecttiral
%%ok. 'l lie crngine is I-ciîîg innntufactuted foi the Caniaî mn Gea-nitl Eiec-
trie Co.

The %'ulcinized Faine Co.. af %%'iliimnRiumn. Dcl., and q4 Dey St.. New
York. lame assui à rieat ralenmiar of Contreraient site, wlîich besids g vlng
sites, weighis. pi-ice3-.tcI.. omf time çîîle.ttzlr'i fibre sslmmcl ilmy nîmînuiffcture.
hludrrs a rdescripmtin of ste iiiattrial. ,ad timeriles sortie <f th1e uses Io
shiehi it il apîplicabhle ln 111e eltctieatl and intcimanleal world. Wclearn gh.lt
vtsleainire libre as promiîcedi ly tre.itinR slpeci.ally fartareil vregetalile fltbre

with pasrifu ehremîc.il agintis. thrIm 1e rhiermor poStion of clî Selar.r
aie fihre becoius glîmîinoîss. and while in thii conditeon tise swhole nianis 4s
consalid.iteri undrr iciy liea> p)ressure and bcconies prmctirally honsio.
rril<iuç. Afi titis the Ch rmns are extrmcicd. ihe- ili.s as issanipulated.
roled. preseml anîd cîired by varlousaiethouis. 'l'hc ni.iseriîil is nace loth

bard anmd ilie ble tiîceottîlti Io the use to »Ilich ht i [o lie put. Thtb maitdal
is laîgely taled for insîiiahing Impîoses ia clccînical swork.

F*Ohow'ing isacpy af a hitti seentiy reeeised by the Magnolia ?meîai Co., New
Vork :

FAIRBIANKS' STANDARD SCALES.
OFFICSt or

TIIE FAIRIIANKS COMPANY. 83 'Mhilk Street, Boston.
CAIILft smis.-FAIRBANKS.

.Magniolia Nuheîal Companîy, New York, N. Y.
(Caînlen. -WVe are i-osipiling a smew catalogume, com tuai ai lIme articleb

»si- s.e asre smow %ehiiimg in miui dutime of htailway andiý ianufacsnry Smppi.
WVe disire tu tike tihi% oiîponsumiy- tu atla tu tihe cotg"od whîîch e are iaiinsm
and, moula] tl.ke tu smili- as-rasmrimeras smiti >s-un tu tuite us, the sale of? ýmir %;oouA ami,f
illustraic time tuantineiîour caîahugue.* he book %te isîtemmi s issue seif1 cosmisi ntf30>

siaes of te sire ti xa mm4 oulîie ma-ure, andm usill <e imaces i n time imaîuh nt sery
cmusmmeur aifsmirs. buttah at home andu aimioai. %Ve buandit nasa time higlte'î ïraule ofi

zuod-. amnd lti.i.EVING THAT V(UR %LNUFAC rURES ARE STR CTLY
FIRST CLASS IN E'JERY RESM  IZh'E , ses midi tu gise )-ou ait opmpornumy tu
have îIhe%%% bli in out catalogue in die ient of ui- or imort pclget. pimiOsmeu you
a- ssillitisg lu beur the eaîmense, wik1sh lot e greal. The cost oidiributiu,î wilh
bce bore l'y ut.

'ie.ue fauumr ta, %% ith ai carly s-ejmy, a% %%e as-e mekimg this uer oat), tua liniies
amumnier o ai nmiraclurtir, anmd our bmook wsill shos-lly be s-e.dy for the prie.

Vor rlTant: FAIRBANK~S Coki-A-4y.
(Signed) R. L T. Evans.

HAWORTH BELTING C0.
MAKERS 0F ALL THE WIDE DOUBLE LEATHER BELTS

Used ln transmltting power for the

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

ELECIRIO RAILWAYS
OFFICE AND FACTORV:, 9 AND ii JORDAN STREET,

T ORONTO

.... Get oui' DYNAMO BELT for Eleetrie LIght, and Ra.llway Work ....

Thue Imnp«»tedl

Engltsli Liquid Vegetablo "Ailti- Scalo"
.. .IS TIIF . .

BEST BOILER COMPOUND toit LOCOMOTIVE. MARINE and STATIONARY BOILERS.
Efficient in ils workiiig wvithout injury ta the boier plates and tubes

l'OTALI.Y PIREviNTs ScAi.E ... RFNiovEs INCRUSTATION, CORROSION AND PrrrING ... PRESERVFS THE PLATES AND) TUBES
PREvENTS LiEAKAGE 0F IlEt> TAPs, WVATFR GAUGES, ETC.

Vais compound is purel vegetable, provesç rdliabic, ajul sorth of stise bu ai engineems
UI... sin Great BarEtab&e anti thde Colonies.

TESTIMONIALS REFERRING TO ITS EXCELLENCE, AND) EVERY INFORMATION CIIEERFULIX GIVEN ON APPLICATION TOs» 'FTGcM]
(Agent for John C. Taylor & Co., Ltd., manufacturers, Bristol, England>

436 Richrnond Street . LONDON, ONT.
PIesi mention the CANADIAN ELECTRICAL NEWS when corrieusondiani w1th Adv*rU»mre
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1'hOMAs AHEARN. WARREN Y SaPER.

Contracting Electrical Engineers

ÂHEÂRN & OPER

CANADIAN REPRESENATIVE8 0F TNE

WESTINCHOUSE ELECIRIO MEC. "COU

Slow Speed Slow Speed

Single and Direct Current

Multiphase yao

Alternators and Motors

Electria Rail way Equipments Complete, Transformers.
Celebrated 8hallenberger Electricity Meters.
Sawyer-Man 8topper Lamps.
Ahearn Electria Heéaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

JJJD1 The Westinghouse Alternator is the AtraoNuiiu~ ____NDTIIJID@Of its type in which the Armature Coils are removable
and may be kept in stock. 'Couls are lathe wound, thereby securing

the highest insulation. Ail armatures are iron clad.

FOR ESTIMA TES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER -OTTAWA

Ptaa» mention the CANADIAN ELECTRiCAL NEWS when correepandinîr with Advertisers
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INSTRUCTION o, MAIL
InArhtcr.

Architectur a win g
plumbtnu. Hoatinign d *V.ntilotion

Briag. Enrin .
Rnhroyd ngneeraping,

MUVinR In aI

Enrili Branches, nnd

ELEOrRiCoITY~
&no ho. t vedan Wrte endfur Ftee Cîrtularoqf
InItrntici .t.ttgtht~utcd hink cl tdin~1

Tl#p <2cre csp&slsntr#r. .r s<t<f Merý lee

4884d Id.tmtafner tian, lfi.

4000STUUENTS

MONARCH ECONOMIC

BOILERS
'Mte 1:c l ln ic.l thali llriclc.sct Boliers,

wîith ail advantagcs of liglit
pot table brils.

Robb Engineering Co.
(1.1M ITED)

AMNEAST9 NOVA SCOTIA.

A Wec~ ~~uy sil w<arneiuorki.

The iecogni. in '-ut fork a eu.à
-. lsi fPC i rs.'~

1 ,11,111 M *

Uff le Gltatt TUrblqes
#i ORIZONTiL~ OR VERTIGAL'
Wiater W~ilect (;Ov*ctnorq,.Nlactiii Dressed (;lç

l'tf!ieys, SitAfing, lintgscr%. Etc.

M'rite (orr Coenteigte ellete (leuar Moix1.

J. C. WILSON & Co., GLE 1NOlRf, Ont.

Head Office:
LONDON.

F. .oue ak, EQ.~

Vice.i'aesJdent.

J. Y. KILLEY, Co.
subscri

&OLE 5i PLAE9088 INSUANC COMURN
Dî<gRF.olts:

r
John Niorrton, FEq.

T. Il. I'urdom, F.o

JAMES LAIYr,
MANACFRt

JOHN FAIRWRIE VE, Chief Ina pector.
Full Çov'ernincnt Deposit.

ELECTRIC
WATERWHEEL

COVERNOR
1.4 TRNTRD.

Variations ln speed de.
sected by fitsi running.
sensitive Govri cor alalis.

Qute movectent Instantly
Pet in oprmtions by elec-
tris: current. Quice and
powerttol action.

làWrite for palticulars.

.WM. KENNEDY
& SONS

Owen Sound, Ont.

THE CANADIAN LOCOMOTIVE &ENGINE CO., Ltd.
KINGS TON, - ONTARIO.

Locomotive, Marine and Stationary Engines

Aksta<~ SM~ilteutstu.i 'cm FOR ELFCTtttC 1.GitT l'LANr. 'Ew..

Tht ndtrn Loomotiv-e &s Engsne Co.. 1-iiîcted. of Kingston. Ontario. have the exclus.ive license
for building our Inifprcvvd Ilâtent Ii gh Spced Engine for the Dominion of Canada, and arc fur-
auiih(%i tiv uts sth dr-.tingi of oue ltatt intptocntcnîs.

'ovtc.R. I.. N'ov. ieîh. 184 ~ (Signed> ARMINGTON & SlI.'S.
a acprnte ptum2p. NO SLIDF..1

Drscripdve Catalogues of the above on appliction.

Pluatib mention tle CANADIAN IELECTRICAL NEWS Whan CorroIPondlIi Wvith AdvOrtlmrs

THE

HAZLETON

BOILER.

Thé

Rsnltit,

salus

Ilost

Economical

n8ulti.t Enginecr.
bed capital, $200,ooo.
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PACKAD ..LAMP

... àIANUFACTURERS OF...

SSTRICTLY HIGH GRAD
INCANDESCENT. LAMI

We cmagpply you with a fully. guaranteed

-lainp ini any candle power froin 5 to 50 -c p.
inàny voltage and to fit any sockret. ...

Coé

E.

WRITE. US FOR PRICES AND FURIHER INFORMATION.

PI.an "rton UIUCANADIAN'ELESCTRICAL NEWS wh.n coiro.pondlng.with Adv*rtjser
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0. W. HENDERSON Manufacturer and Contractor ELEOTRIGAL SUPPLIE$... .....ES;rltNMrES FURNISHED FOR ..

Wiring ad Installing Complete Electrie Plants
Exii.RSMEi..NTil. Aii'ARtiusOL, PTTFRNS.
1AIUT NIACIIINE'I<YR ANDa COM11>1ATOIRs.
ELECTRICAL AiiAitAlTus i. . KINIS IZEI'AIRE»).

STORAGR BlATrEHII:S, DOcTOItS' AND DIFNTISMS'EFRCA
Avî'ARA11ruS ANI) blACIINI-1.It'

Emxi.rtc F.ANMr>s
SoLIoFF'S FANCY AND ) M INIATURIE I NCANDEFsckNT Aa S

44 Bleury Street . . ..
(CORNER JURORS>

a . MONTREAL
LAMKIN PATEN STEAM PIPE AND BOILER OOVERINCS

s, ~Asbestos Goocis Steam Packings
Cottoit Waste Gaskets, &c., &c.

LAxGEs-r ANI) BEsT AssoRtT3Mi*; 11 CANADA.

CaqadIaq Minerai WooI Go., Ltd. - 122 Bay Street TORONTO.
Tetephone 2376.

LONDON MACHINE TOOL 00.

Eaohinist & ]Brass Finishers' Toolâ
A. I. WILLIA MS, Generw2 Aq7ent, 2'ORONTO, ONT.

It is no longer necessary ta import Carbon Points&

THE PETERBOROUCH CARDON ANO PORCELAIN C0.
M2ZI3&m]D)

.... can furnlsb them equai to any in the worid. as they are....

Carbon Points for ail Systems of Are Llght, Battery Plates, Carbon Brushes,
AND ALL KINOS OF PORCELAIN FOR ELECTRICAL AND HARDWARE LIMES.

TOIROMTO
17e -Z>:l a8TU=Iem THE J. O. MACLAREN BELTINC 00CG IfRA

THE BAB3C0OK & WILCOX

WNATER TUBE STEAM. BOILER
: :I NOYJ* DUILT IN CANAD : :

Suitable for ail p)urp)oses-M\ilis. Electric Lighiting aud Railways, Hcatig, Etc.

0iroe, If000,000 laoime ]Powalr li lue

Scnti for our b>ook, STRU!% -Frec on :ipplUcatiin. Full inform-ttion and Estimates furnisbed.

lie«d.l Office: -Ili BOARD) OF, TRADE RVILDIXVG. >ONTREAL.

E. Go. FIENGi', Geqerai ftgenit for Gaqada
SRfINCfi OrPF!GE,: DE>SERONTO.

OA

TANNED
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