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TooRO CONSTRUCTION AND ELECTRICAL SUPPLY CmM

63 'lO 69 FRONT. STI. WIiST' T1(IoON* H), (ÀNAIXX.
SOI.E ~ AI*.S I I Oi~ liii

WOOD ARC,
LIGHT SYSTRIY

c,
.4

THE SLATTERY.
INDUCTION SYSTEN

NIETERS, *TRAN!SF-,'RM ERS, ANI) ELIE'CTIRICAI. SUPPILI ES (NR\.

CORRESPONDENCE INVITED.

LAMKIN'S PATENT. IF YOD NEEO A PIPE OR BOILER COVERINB
BUY TRiE BEST.

~ I'vê~îwiII pav for itseif ini
six 1î1n11hs, ni ini oiltwi words, wVilI pâ)y a piofit
of 100 pcr cctlî. a yeaî. That's a good ini-
vestiliciii. I t "iil ip.î% you le) illiestigale.

CA~ 7*eI.OGII FR lE.

CANADIAN MINERAL WOOL 00.
122 1BAY STREET, TORONTo.

Eleetrie Ligyht. Supple
Covered Wire, Insulators, CMats,

Solderlng SaIts, Tape, Cut-
outs, Switches, Socket4,

and Shades.

Alternatlng and -Direct Cutraent
Dynamos, Converters, and

Meters. Repairs prompt
and reasonable.

STEAM USER S
1>ilr<Ng1 tA. acrrie of CONIf'ENKT rKX-

471.VRCUtS of .,,y laag, eau obtaS,,
gober, 188elllgent ands rsliabir

mesi, by .pidtNb;g tf#

CANADIAN A88OCIA11ON
STATIONARY ENCINEERS.

A. a. Eut)i\ç. President. care Boiter Inspec.
tion & 1Insuzrance Co.. Toronto.

]AS. RoitERTsS. Sccretary Monircal Branch.
i420 Mignonne Street. Montrent.

* A Woeidy Journa c( alv:rc informa.
tionapubkw .rkL

Th r1nd dium for dcts

TORONTO ELEOTRICAL WORKS
35 .ddel(lide Sti'cet Welit, -- TORONTOE.

.SUISCRIISED CAPITAL. dl - . .00o.10o.

AMOUNT ON4 DEPOSIT W111- 1 CRIE ;OVERNMEN1 OF CANADA. $54.724.
SIR ALEX.CAMPOCLL.KCOM.G. PittS,

I.;cut Covrufonterio)

ZWNSIJJI JOHN L.StAiKir Esç.Vicr Pitts.

C01S _g tr, ii(INERS.']G.C.ROB. Ciie? Entinter. AVRASMI. Secy Trcai

ULTI HICAoD OFFICE. 2ToatoN-o STr.
TORONTO.

Pzevention of Accident our chief alm. Economy or fuel secured.
NOTE-TheoiBcesthle Comnpany have been remoieJ tron tc~ he Canàdà ire Iluilding



Toronto Construction* & Electrical SU Io! Co.
(LIAtITE))

Offce and Warerooms: 63 to 69 Front Street West, TORONTO, CANADA.
SIECANADl)AN AGENTlS FOR *III

I HTHOMVSON m HOUJSTON SYSTEMSf
of Incandescent Electric Lighting, Electric Street Railways, Electric Mfining Appara tus, Electric

Pampa, Elctria Hoists, Power Generators and Mo tors, Direct Reading Watt Meters,
Trans formers, Incandescent Lamps and General Supplies for

Electric Liglît and Railway Plan ts.

rTHE 66 fWOOý0D~ A9 RC LIGHTING SYSTEV
<MNM. 1MitRi UIV 1711E FORT WAYNE CO.Ecl'RI c»: NtV.'

A Peili Liste» of1 Iet,.h Lifihiea <uud P>ortier Seipdez. alevayxp in stouwk&. 1îic1»EI>SIi

SOLE CANADIAN AGENTS FOR THE PERFECTED CROCKER-WHEELER ELECTRIC MOTORS.

\1 \1
NO. 263 JAMES ST. N. - AMEILTON, ONT.

DYNAMO S
For Arc «ad »<,èeu clLqhiv

lilo)n 1-8 Il1. P. to ;,o B. m>
ELECFRO M IN 'MACII.1; AND i\' U I < 1~
-~~~~~ ~APPI'.IANCESl. SI'! lt I Ul1%II\ O XI

WVRITE FOR CIRCULA .

FINE -- I ..

E LET Street cars
...OUR SlPE-CIAL'I'X'...

-Ve also nianuifficture Horse and Trail Cars
of cvMr description.

PfiTTEbR8OM & GORB31N,
S. CATIZA RINES, ONT.

NOTICE 0F REMOVAL.
w 1. Let to announce glial; we arc removing thit

month go IICw premises,
74!) CRA1G STREET,

than ever t0 turn out cor, ndr Main Uîne and
WarehOIJe TIP1e pone. Scnd for cagalocue or

Elerii Su re cf'Il m&n. Note a couiple of
%ampl5e tetimonial%:

WATa'o,o) 0..4r.. "el. 9. 1897.
T. W. Nzss,. Monîrsal Que.

DiAuut SIs,-We wilh to secure four (4) of yoar
telephontes aso &%c a you can sLip them to us. lbc
Cnes we goS frcm YOU lat gave good satisfaction.

YOors truly. DitS. MCL.EAV & AU!.

MILVET , ONT., Nov. 9, 168,T. W. Ns%, %st, dot 1a.
nxAc 5i SiR.-The whole lineisse«okingt.%%&u

Any ore wishinig go Lnow abou, vu eehosycu can gefer thetn Io me. 1 hn n ptero'.:h
0rdnary intelligence cotil set thcm up.

VOUes truly.
1. F. CATTERNIOLE, ~.'

%IONTI<KAL. April 7. 1891
1T. W. NE' .« >. City.

Ditai SIt. -Rrplyinz to yus Casor of <Le >th
in.. we ' £sa th<e <elephone intomests
.b.c OUT pu barMill last year taconn.cc.1«Jr
différent departments are woritn&g .er stfu..
£crily ard we fa'd tlem azruat convenience. %ve

ssudcranyreôuuend anoedesîin a '
tern oIf teehntfo hi o ta dot the
made Ly Ycu. to

DONMÏý;ON WVIRE %IFG.CO

T. W. N Bl88i
749 Craig Street, - Montreal.

KAY ELEOIRIC WORKS
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CANADIAN

ELJECTRICAL NEWS
ANli D

STEAM ENGINEERING JOURNAL.

*ýioiN"rO A NI) M ON'REA ., CANADA, M AV, 18-9:!.

CANADIAN ELECTRICAL ASSOCIATION.
i oK te benefit of thobe %thio mav iemer li.t e hall mn oppor

îîtniy of becng for tbeinsceis li s .tttracîtselless, %%e piblii
ic'Of soute oif the ineresttîg fcattîtes of tue _it> of IHamilton,

wit Ilî ba.s been belecîedl fotr lte fîrst *î1ntmi. coni ention of the
( inadianl Eietîrîc,îi Assuti.tîîon on te setotîd Ttîc.4Ia> iii jue.
Fort<îo.teiy tlle £.onventiOîî Ob Io> lake plate il the p>easantest

scas1on oif tue yeat, %%liten (tie cily ina>1 i>bc pce to appear tn
its be,ît attire.

Flootu an electricai atandpoint, aiso, tlle cil>' "vii be round to

spîecîitg eiet.tri rila)it.>s anîd kmltdredl btîbjetts ssiii aîi4o he in-
tiodîtced. i\,cotnmochîîmlton ititht ponser.' %siii be 1>t-t'i<h'il
for tnlaitifact-ers llesirouis of iii.tking exhibits or clecîrie ;tllp'îr
aluis. i t ib > c ton cati>) tn blpcaki tICCinitci% regîrditg lthe sociali
femmeîs oflItle occasion, but lzutiig> as %te (Io lthe ellergy Dfitle

intbers of the Assor iâîiot tesitient in thc ( iI, mnd te îs
liil of tlle titizCiIî, ne ilie 110 iîeslatiot itî delratua

es et> s itoi mtiii find aîmple ile.1ils of enjoNnment iti uhiaîeer
timte lie mlay have ait hi$ diîsposai apart fititti the bcin of Ilte
convention.

VirW AT TuE Gomd.IAtiT~ O.NT.

afford lnciit înîrcst atnd tnstruction in %ibitorb. The MeI Tele-
phone Company's newv exchiange is righit stp to date in point of
equllirent, and ss-ii bc open for tue tnspection of those ssho nmay
bc on the lookout fot pointers in tib i ne. *rhe netw centrai
st.tion or tue H ailton Eiectrtc Ltglit .'e Powser Co., wviii also

h.%ne been comtplelcd, and ' f we are i ihtiy informed %vili alone
st-cIi rep:ty the visit of es'ery convsention delegate ssho is interest-
cd lit this important branch of the electricai business.

fI'ose intcrestcci in eiectric raiways sviii find a valuabie ob-
.ucct lessoninii tbis cleparîrnent of electrîcal work in witnessing
thinehîods ernpioyedl tn the construction of tue H{amiliton strct
raiiway. The convention ttself svill uindoubtedhy bec one ofmnucu
intc'îest. The) foiiosvung subjects, ainongsî olluers, hasve adreacly
bren at ranged for dibcussion :-IlThe Financiai Aspec.t of Eiec-
îrîc Ligliting tn Cainadta," introduced by NIr. S. J. Par-ker, of

M>"n botind ; *1Long Di)stance «I*rcihosiy," ssîîb illustrations,
bý Mr Neison ; -"iafe Wi'rintz for Eiectric Installations," by
,Nr. A. iB. !-sîtiti ; Il ine <..onstrictin," by Mr. Wadland;
Il(entri stations.", b>' M r. 1). i'hiinson ; ', Carbonb, 1b. 'N r.
Fi*k ; Il teatit antit ElectrtePose, by 'Mir. J. J. Wiiugit ;"M -

tiple Switciuboatrds," by MrI. Bayiis. Questions of interest t-e-

AltOgether, the indications Point to a tine of ntluch profit and
picasure as bcing in store for those ulho shahl take part in tbis
first con% ention for the consider:ttinn of questions afi'ecting cicr
tric.dl interesis and prog~resb in the D)ominion. We wouici advise
ever> inttested rcade- 10 fi>. the (].te in bis mind ani miinoranl
(Juin bnok, and i nakc it a point tn bc present

SUBSIDY FOR A GABLE TO JAPAN.
i t is ofiicialiy annouticed ai Ottawva, thiat the Canadian

Pacific Riiwaylî.ts rcced ji tî'asricthat the litper-
,il ol, mernt %vil grant a subsidy towrard the' -oiisîruciol oEa
nem subinatine cabie between Bîritisht Colttmbia andi japan.
i>rcsidenit Siîaughncssy of that railro.td, wiîo ]bas just arrived
front Vokohaîna, S.ts thadt .îragene Ls ( haeeen muade wiîb
the 'Mikzado's Govcrnntnt for the use of land i nes in J;îpan.
Efforts arc nou heing mnade aninng Englisit ça;>ifaUsîs tI t aise
thc înoncy and flo.it a i-onpany tu tidcrtake the construction
.înd operation of tue propcîsed table ;il conjonction %vitli the
Coîmmercial Cahle and the C.îîî:lj:îî h'aciic route, as already

hsn.rhib route lîrebents lery fe%% obstd, les andt ib certainIy
lnch bctter titan the Soutbret h'arific route

V*ot. Il. No. ~.



CRI'4R01?U'J ELaECTRICI:Ha ~IEWS Ni ay, 1892
TIIE DOWMANVILLE ELECTRIC LIGHT COMPANIY.
ui itN i 4. tire rail atnd %%enfter uti tilit lialit lit).% u 'e

by tIlle Biiîan a-il le E. cq t rai( Iighiluit -otai> a ai ufIlitt c
upc raltl100%. Ill liv w.ît pou v 'r 111(i -le fîarîicm 1 u t itpicd »>

Ni il.iaiîga l fiir tibllls ai traie orti of tire tami s Jeti
aIi;i-l .%nlt a cci t il,tluil clei tel agi tîles Ill e t mo i% f

%r sýteput-mi M rtg lit.'îItl %I8. N I. hadn (util. Oise tilti i>- Ia i. I IA II
tagli ipere liaid ai -iîu t'a t l e..niit i ata liatt lita
a atttilber fi 'I tutie% sisa ot e iii igiii' ari (lta:-. is filtsn.j 1rttita

I [lit, li(iltig qai a tg ti( jarec.itî t titit t ilti %l ilts NI r.
leillat %I( t liau t, ir îetdu.. ai t. r . juisvs .as etciar

tam llt t- a po jMsittis tIlle% 'tll tltid. A tiertce N-a a s toit
teraii fi.t tliert 8aitîe taftls 'lait ;oJ"tt fuot lifices tiet 1l11(lsilti
Mna t i-.îtli iii niîctccu, .ild a tt i- lit-% i.-iglit Il I ai aJ 81 t tii

maN iss aaa iliii-,d. lase i bxt, title-,nii.t ut-I( ta .as (:\ Ii ti fui a

acaaît lu cg r i-) tglialtil:t8P1o)o i.!..ttl 8 iblto

Ilielpitlti i.mters .1aitt at .a a Ji tti .8 i t al a is*t gèL ai -

luva.to i %%.fier tif (tat-tat ltI) fett. 1 lit: I,î.lliiîvst tic (i.luci t1
t lit et- Leflt- a iteela i ntt etit) il itt aittl tifi<iat>-fai
Il. te. t.a Il a qta ita tud ta, oeit la %It fidui iii>., atmi. taia-l ltt,*iul Unea

tat mtaS ii. %% ittct-l tif foist -tg% L Ilh. 1. tit ang (i tichttu-r, ,to Il.i
t-alelavaaittiti it ilit)it 2î .tt-sulîîîtl, 1s4t .I %, ta w fi «itî> %itsm tti

%aCcdl ideiiaeiietly oif tlle

I lie *i.8I1q ha tttititltilt

fatt .9 Iiîct.iîlit( i ariat Ili pre
t Cnt ii.t tion, %% lisi. Il tit a

t litiîvi. ti at t tf tisit
lt:tiJ4 ti mtaaald bei % ta hît
oat iîg ia Ille Lloa: p î\ iti

tty ofîIllu tueli naîia i v
it.a ttî Ilîjle b> tilt:î.

t Iliat-s Ille iclefftiuît. a.It t i

lit jîia.d an ai roaits selar-
Mi reis titaI tiîi81tti.i i,

,tea t liit lie pii tVti tie-t

tent f-pîîime tt lail

iîi u e lpaatid %tt-lî

Ct ir te lieu uig ititi ilen

sii n liglieal taitti iflic

cd, t lict ah is se-t a e.al> f<ait

Abou ijt tM>.ri- iLoups ait
1tott atn lise Aitt aiclii> -Ilt C ta tiTi R.î

llk-riicin inîcandtesent>s. A
aittui as la-lai tif Ili-lata fini i îa.îvIit aà biat at-i t-.lt nati,

*ailt tlle ari irti it t0lth et as i titi.
IIVe t-m .atnt lita ta.l tla)iaaagaukat ttîiiti.. ilà ;Is tif na Li,

file t tîi iii liai,, titi si Istitii I.il.ls u 
1  lIai. tilei lis lini

tiiStth> ,ta .%iti ata .'u ti.& uni ii.tujt4at filles ail tla
it .aik u~lava a ilc ,laig Itiol.aîît~ flue îaaaîttîai. lit ilitailtu tai t i

t.luIa S, I. îaiais a i fli(» aias Ni a. r. C. i'tia>iîi,

%.liias fi.si îlaiVi %t. il s ila (lit: Iltil ciiii iai C., lias bt-i
Inaitlrge tua Ilte 1>151 tto >t-ais.

ELECTRIC LIGHTING FROMI A FIJ4ANCIAL STANDPOiNT.'

A, .î "'-&ttel tif courbe tlle iînti.tbletiesb îaf aina undet t.kîng
îitcnts fî~allo i p riîi- a>bî.iaied. in n piii dlagiint eleit liglît

pcýja (tirs *aoe tliiiaseîtis to Mlîlett fier ItSsa. oif profititliniigli f.albe
tepeacîî.ttin,,dsta) tit CîÇItiatî tif opeîatiat. If tlt tisut lid(

iccnilli uîtr îait att. ttî r-faiseti cmtr-t silon a1 p.yi> g basts, Ille
relc-îrii.ai bIttiess tiiltiigiuis- tii-îutifîr> mtatiili nott lie upun a1
tiititeli bctier fo)oting.

1 hie Itiui.îcrs iii ciett rltuai ntetpriseb, aînd flie sellers ofelec-
ttia diillt.lts tîîid îpîaîe -am rTili>l k iliatîg - fic goose

*.Itafct, a-ont gpler reait l.ctore i>a< Sutioiat ElI«taic Ll.gis .4%ttodalion. tu<.
falo. 'N. Ya.. Feiaruary je. i89s.

iimî l>s Itlegaaiaieai b)~g 8t fise> I-crcselltllg tlt >.e,tl c' n
tîtîtît> of opjeraliaai, aitl aucqî tîla lie gien clPtolits (If 'uwL

îittlrtkuîas.tiaus faicly eîîtualilîg te puiblic ino tlle l.tIîef
thMil t liîîg like a riastiabie pîrice k exsli.rti<iîi;îi.

lThe pouit y of ilt fricitls tof tue elctricaîl ilttltîsr) siaîll lie
dirc~cied I titi Ill ippos a -at- tiflc tola I i tli.h> )11 lt beas

muta rstittig, 8î.1111s.1>%, ta) iîa lis ait i-ici a.î1 îatder.îk igt tilt i
basis tiflthe p*selcit Iunies > w p-/Iu1,at if îihc>

pirfet, I bera ice tii- ittitl ,ia) i>ete lilcesa 1tlicCs thIiii t ir. -
a î.Iil bectîttst liii- îtaîiim.ities ilieaisela es Iima e naot Iîcrcljaaýre
*liaiarect.iCtl giîld iiiei-ai lte casi operation, *aaid clic:tia
liss (Ilite ilu mi i. jiemis andt taitia tiecCiiaioII

Thiv-, titi eC.tese oif stit ess .îtîa f;tUîîî. tll tite%i' '.hu .c r

i.a vellit ligliitg initlt li.st SCSe c ears. Thei ca)tii;alit li
Il.î ne Sit cecîl i1.1t c donct so guiea f.1'. aabie virctîiSîsl 1. v,

%,t' l .it freetifalii frîtîti rulinonis îîaîîîîîetialioti, exacinag 40iid111 -s
aniii îav i l Utile- requiisitiaes, ttitlî gaoo aina:gCeent. If fîlcrt
atii depaartietci ini liîutîiit l'. ac% t ulicia i>taias atici lai are

rt jtircîl lu a aitgrec èg:ttier thil.11 mn iier, il ià inti i± îiiaa! 5

tr.lii tif .aîî clit i liglitiig planti. Tià s SCtittetit, flt tîn
bI)t.tîisilairt taa greal 1i1-îk of e\Ii.erteite .111lkioalch tof

at ltistîes lc. t t*î,.s ii titi pliati n of ait aruicle Chat ttab s . ,

it aliti ,eisi ni sIC jitt9 tua iiikîîaat îî, but bt-cauise illert ia
i>bel tti aitit of au'.

.tîuîrellilsioîi as 10 Ilis '05t
o)th Uin<ae aiiL and iil t
%.aille ati Illei attier, ii.atul>

i-aer tr 1crct r.1a
iaig att>- article oif lirt
t itatlise.

Sortie -attlltiît lias i-
ri-acy beenl mtarie. tb al,
cotilt for al iistnder
Statîaiiîîg as ti Ilte casi Of
clectic lighliaîg, lit i iý
liraper ta allude lai tilt
fauli> at-iici lsis ptetailed
iii seiling it for less tha,,
casî. The isane cotîs-
puositaon avtih cacli oi-r ina
locaities at-here <cl tonti

iany tas need an -d
moîre titn Unie taas nia litii
is ttcil[nigli iîasffed, leti

ilucre grmttains Ilte coatipe
litioti titi bgas cOIIIttuiiti-
aidi lite effort nmatît to

ctaliîly lowvei- lise

in lite car>' listor- of lthe

voair. Hltxg.TON'. ONTr. effort 10 tise Ciectricit% as
Illi an illumtinatî, il aa-aî

ticsîtasur% tu gel tliitt si l tit futmes <if coal, -nid in order îtu àhw>t
tiiebsilpeioty> <if an ene Ilte tlier,t10yield for alniei lic

8îîialtt-r oif prufit. Buît bu ra1ina lias bt-ci lite groatii tii ti sai Uf
eielrt.a>,su iîate.aai.lii>saperiai i3 tlle tunreN tu fugitian

litiili, mia r~iii> ln beai.t, and -îllnatitessb, thîît the iente
beeCtit rit-t titeti cIclt t aJa -uit î , lite rilghtful Plaie, aînd Je
jaied tl pu ic jaasl sta# iiittvh Iaiglitt- t aiSt ib in dtil inanit JuiiS bu
ardîi bttes. Iltul i.iaa s ýc«i>ers lu itroduce gas anid ni.akea ,

greli.ble s-n ant oif imtt. it. t-ail> iibton> sîtotas losseb titila, ýn
propiortion to ihose iii eiect.uciîy, ta-hile its later iirogresb situntî
fiat long .tgo it t-eaciiecl las liiti of illutintationi, ils possibillt% etf

modtu aitt prurit, at.s toribîdîti> tif ti.tngeîf, aînd ità 1xiîijtr Uia rt
tîaîiîeiîtifuittcss. If lias remtailles] for ciectriciîy to shtoat inca-en
ticta cdifice, in ci->) miodern place of public tesort, iii aittiosi
et Crs caommtertial centre, ini batiks atnd litteis, as ta-cllas an iti
baitils of iniles oif sareel htii liot itiîtieassirably superioi is
tuec cicttitL globe if lighlit la ste iencgre and irtefficicttt g.îs bîtrfi 
W"itli t iis tcliiet cd, andt a general verdict in (lie puîblic miii Ab
tîi lite sîtîîriaî iîy of anc oacr Ilte cilter, iS it flt tinise ta brcrai
aavay frotît aL siîtilariîy oif price, as wae bave broken away fronît a
siatîiiarity oif prnoautlion ? Ai ada-ance in litice catîîttetisurâîe
atli Ilte sup~erinrily iniilie.irticle produceti, ta-ithId add lairgcl. 'I,

tuse carning' poat-er oif elecînt 1lightang canipainieýs, anti if is t'ttle
il atas corttettpiated anti actesd upata.

CANAVIAN ELECTRICALi NEWS alay, isf)2
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DANGEROUS POMMALES.

I it. î>P*~ i s coiaiiag if110 prett> genicrai uise oni siationii.y
fjoiît-r' uIl chier objcion1 1o il, ne bellcvc, bcîîag ils .b pu
il i-t,1îoiis tilicll% tlicaî uic steilin iressuire cxceis uicne r

Ilng iiiiit, anmi, liing direct acting, il lias sic levecrs thai (.i a gel
crnapcd, anad the 0111Y NwaY il can gel fast st, b) Ille t ative admie

111%: lu ils scait, wlaîci is nfl iikcely Io Iappcn if il iccei' us proî-

lier .aICllnloil. tiiiiciive, te otaie 1.11 bc loi kcd op, sa)
tuait ivreSpoisibic pei SOls t ai îot lamilpes n iii il (al i aiit 4t thli
lircs,îirC lt tt'iihl it is set.

Fhcre is one (cl îre abou tIlle pipt 1 te lu.1 m nhdimi
,slike il tlangeronts. 1ii îuaiay .Cses i Naisle-I)îîi -t tadude( lu)
uIle C p opelnilg ila the iii iuner slaowi ils Ille ciii, the hor izon.

1.1I Jpe beiiig, say, loir fct lonag, tilid til lie iit aille> ~ lonag
ti1oigtli to di1rect thc otitilon% or stcaiai ti ai iii îilas long
cinMigIi to pi.i55 tlotIga tilt rouf su ais iii tlisîiiairge oui ii dors.

tsM,'îît nu0 ïdeqiiate suipport IS pi-ut itleti for ficenitcp~e
ti [lie put i( iii Itilts nmailer, stiîi support als lime c l.y lic

hein), 'Iîîenflcd 0111Y> t reliet e the 'su efîsîg utit hie lcglî (if
the ipe. JN o, whiaien tte blun s off, tilt tbsiatliiîg 'te.liii

îtliipvard ulrouih the esiape pîipe, indi t.retes a don in aid
reartiuia th.it bringb a bet ere si raiia on the otîlside t..siiig ut the

tail, . Suupose, for exaiiiile, tlî.t tue n iiaie-pipe as four tia-lics
In tîî.iîîaeter, aind iliat the lîressuireai m Ilaich tue bodieî blon b off
1 ix) potînds lier squîare inclh. The area of a foîîr-inch pipe is

12 ... jaches, andc aî reauittinaîry presatiri uf 100 plins lier stiAMt
lis hai IIIg Uni iiiis, .rcînu it gie 't tOt.Itotn îr i ciiiioi

.icitiag 'it the cenI of a

fo%îr.focul lever (i.e., the
mutsle.pIîpe), wvoulid
briiaý a co1 sorinoons
2tr.usiu 0on th(' casinig

ihîat forsis tlle ouitsîule
of îhc 'salve ; and il
siiouîlu bc borne ins

iad ihat this castling
is ail tluailiolcis the
vaItve t(igcllier, se, sisal
if the castinlg slaoîld
(ail tinder the sîrain,
the centire valve woîild
bc Iiiown froîn uIl
bout-'-. aîad in a fewv

contecnts of t'le bole r
notiltl he bilo (i.

'l'ie restait %vont(, prob. - - -

ablv be thai the boler .scso
wvOtîld i>e burned lie- Sa

luu ig<le flrjr t.outitl be drou à.ijs nothoug tif tic iikchlilîood of
stattiig tuiu>esoc. )eer.il tLidentb of tlios kin i.t ( ate .uie

tu~ oi 5 îîîenticon recily, aînd ne du flot doubt that others, ttili
toistîiule to 1a5tjî;in unlebs ti arrangement of the natet-l) pip!u

dîtî 5 rîleîl. 'Fu aplîreciate the danger fuill, one only necds, tu
ku u tlte top uof at botter arrangcd in tiâ ttay t'sia-n the ti
hum-%s off.

t siniglit bc objetil tualc fuîll licati of bicamnau lt realizcd
auf (tic endi ofl, t se -pp. andi that the similin on ihe ,uln
nuuîtid thierefure be inaîterinlly less tlîan is indicatedl «ibot. In

li-1ii% to tlîus ne îaa bity ihiat eten if the reacliouar> pressure us
liat ,u puunds. t the squatre inî-h, the total reacîlon in ai fus
irîit pipe n .ii bc 62i piundb, andc liais, if the pipe 0!, fui feet
LiIge, %t mil btina at bcnding mîomaent <iii u'th ta Off iat. t ite

40-5- 2,5t-i foiot putids, nhaia1 n> quite suffikuent lui entiaangcu
it ..ibsiiig if ilacre ,Ilîotittl liappen lu be at flanun aiti, .înd lu bariig

vua <lie boli thu fasten hei casting tu tue net k bîbon i.e lrsî
tbali is greauier tiaan llacy can stand witlî safciy.

If is fori of attachientis 1 1 bc îîscd al ail, uic cailler enad
~ut die pipe bliaoold bat e a buibî.înt,tl sîupport, 0 tlel of b.ifci>
be.iring aî 'stiglit of a toi) or su , anti soie iaacihiod of dratining
the, pipe shoîîld bc provtiled, ina orler îlîaî îî tnay flot fi tvîîlî
vvitcr anti set îasck llto the- talte. Tuhe tvalve is prnvitied 'st-li
a atriîî opening, i is mie, but it i- tt-cl te, incline iue tt;îslc-pipe-
i, .nard ai put an olpctnin il h car tic elbont 'ai the r:,ý.
làsnj end ira the t-ut,, ina order îii5î an> natîlcîis it i'îs> !.ass off
freely 'sthou.t atannirg back iiurough tiet vaivc.casing.

\Vc advise that tih aîIie (moii safcty vsalves, if .ny bc
iiscd. AloîiId bu à simple, sîraiu.lat ,iiecc of pipe, n itiiott eibon,
*înd dîuppng sliglitl) tion n r d ut naîler ina>1 rmis tîtît fi cti
Wt, .îisîî ail' isc tuai tic n% isie pipe hoiuîlti oipen i lie b<'i,

PirafPi, tiîiiss the t iiikslîat- is su i) ai a5 t> ilîaîlac 11>1% li
liracticabie. \Wc hiave kion oif aî îitiîîîîhr of accident.. tuat
n% cre t .îîsed b> tue frczing 11p of the olîlite etda tif %Vstse piples

duliigiiag oui t o i If tue boiler rooil 15 sîaiaii, lionevet,
anad tueit, .c ib lasrge, il îaî.îy bc tiangeroîts tu Ilon off ini tie
îouii, fiai- puiisvaives bmow su siiddenly lit lucre s tdanger vf
tue tireni.îîa beîîîg at aideti, tîtaicas tiiere i% i l,îîge flet sp.îce lia

1)1i% iii o. Ntintîitsî fitial atccidets Iiitc e hti (t îsed titi%

lietiîig t popîis eaN initier 'toikilig pi essîîie îsi>s a.î
<gelutii iirmccediiig, A sitfc 'ta tu sel sail la ah au v o Usl djîîsi
il nlien tic sicani pressure is far bi)uonv the bluing off poitîi,
ati test il b> brIiîgiiag the steaii iaiesîtr tiji to tue poliatat nilaithl

ut us tlesiredl tu lalou. A futier adjiistmiaet is made tilt iexi
tilnte tige pressuire isdnl Mtîa ler se rlaita r iadeii
liib > tueh 'e nia> he brouiglt lu tic desire.i lalowiîag off
pintia. Tis Iproteib is a loîîg aind tetiioîis une, anad tic 5.îitîu
tleket. utsafét> aînd tcir.tc> 111.1) miure (Ilieki> bc tîaiined b>
Iliag ihe boler nitii flot w liter and ausu Ille 's.tlt c indter n%;aiti
iîussiîre, n hli i my lie(tdonc w iiioi dainger. 7i/z L.ocomotive.

THE CANADIAN ELECTRICAL ASSOCIATION.
tiat. Nation.îl Elcuitl. Iilt.\ssîîi.ilî bu, suite ils iuiaîejtioîi,

lias bucia dî>iag g ooti
wvork foi-rhe ele'im-
cal inlerests of the
Uniîcd States. Ai-
tlaoagla at the begin.
iîin 5 of ils excistenace

iî nt.s ihliigliî b>
sonxie thai il nas di-
rcil) opposed tu he
buiniess interest of
tue parenat coilipala.
les, ye ils wvork lias
conICIiiveiy siowvi
on hue coititry iliat
it wv.us of antimiai biena-
efit ili rouind. AI-
ulanugi cciîira suti

(ie l:îrgcr part of lis
atiteion, tue ex -
change of opinaiona
aînd uIl suggestions

ARRA;ESIS-î.offecc', provcd 'o bc
belleitîai Io *III~nercl Oui t.ui adtj.iia faiencdus, -huu hi.;r
iiinoti ubt.inctl fruts the nieeting of til. Naîtiuonal .\ssoIi.t

lain in .î Caiadi.în îiiY, al ilis lasi session, li.t'sc fornied the C.tin
sîdu.înEi t.l .Xss)Iu.atiOiî, nIiii n ili ftollon- in the pa.1i of ils
Lonieiiiiiitry antd ende.tor ho t(îcilLne tilt qUcîotrita.l 'luterestb

(if tlie Doilioin &ii the saie exici.sis cand sublt.iniil na) tâ5
lias beem dune ila tic United Suites Owirag to the short trne

iltihim rîa>la been In tise foîr bu iîn> ditîrsifie(lItiprposes.,,
the, întrc.aed aiiiiîl>r of 5ippiic.ulions, lh.il .irc unbi.intî bcn>,
liîiae shîî%t iia. il lias a1 field, tholi> ils, onu, Iiinhd nu cfibrî
n ml bc ltus, tii cxpeci ara fortec tiaî ia% non. hiatc a btrong
foutunt,, but r.îihtr ut n%;l nork i ii (oiijiintti n 11h thobe alrcaul>

tbsilsiel for tue Mia.rcasci benefit of uila and tic grc.îîcr usce
iilsnt-z's tu îîankint u tlt iic'scloîîîncent of ii.tural resîuîtirtîc. 1If
"tif C.tiî,tidu.tn friena n iii go ilat îi noîrk t h he saine dcgrc
uf cnerg>) aî s shionia b) site N.ttionai Asoulaiun iti
piruoteient vrflle riîh laund Io ille inor) bff iii folitlhi u

raîpidiiy. Saiur i~ieî

1liti -Luniinit.Liur 0,, i dtt gît foui utuong ilic curflltnlîd flonz, trusi, il,
.Oa m.ttltre titern.tttl% iun opo)osiic ireridons 10 flow ini the circi' ;.- ont andi

Ui stiaie direction. itis hilon ihieariîatîurcshah %nd consisis ol a ilîc
îattîci cylinder %%hiicti is clividedîto .1 s iiîaii' segmnts in ;îairs.as iherc.are
,shectro.-iaigniaei or aiîiîatire coas. *rite cends or itie wires froni ttîc eheciro.
siigiut or in.-gncis or tie co.ls trscdi in buîiiling tir flic aariaaaure arc con.
raccd %%ii t,cu bre sgmtsiêb o ut îîaos -ile -. îirtcnt Os talten off (loin
tlt:i ,.uliiîo.tui.s b% mencais utf t.'lleLtîiîg ts .s é- l.1; fcSt iletuvib v. the,
çofpmiator us revoitcri,
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SAFETY VALVES THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.

liv WtIil i '.1 il 5liNt: i il, VAvt

F ile 1 t %ra s tlion car filie ili,&tl ai t %-t felv s.y se
lii I l i. i 1 .1111 ikýRl l.iu l ,ii îîxr% *.tg Imjý1t tîîs flî i u t e.it Ves'ris

ruir i. . r m(et.y o.i> . ne squanre inchxî'î*~îe for et ers Ina

,Il git ltnesîtrc above flte «ttlîî.î elsera'. tlit, * .îl'e 11il 5 nti. ontCL K1 ii.,,

îlitpîrti is11 extlriie lifln hicint iait pont, lie mraelfl Ixl'ssimg tlit.Ilîgll

Ille îiîlit Iltes j wîill forve uiT Ilte Iltllti liicti <i. eattlstng il ietin> lion
or tlt!~ iiicreilset i le.1 tundi i romtltoli ni fle tise iiiil i.iii i li emei t,

3îi. n lien lit îîotat fieîi tii ite fors.e't ILt.I to CJ t«nil'lt .
E. Iundi le s.ile is re.lsdv f ll lite t uliermili.

A. 'crets 1 éujtits spurîtg tl lin %'tte reqtyvt.
I' C(itck.nul it ilat b>tet lifler livinîg

;tltJitte.l.

1).> iuiiunei for sjtriug.

i;sprng.
i Niil titi tg hl îaiiibile live..

(i Ad>îîsîaîe tir nttuttuitt Itrti

il V.tive.
I Itliel uies mt hiet.

llie lim.kers C1111 im il le satfes. kitl

;%ltsaet ai e.i tti la l.tueiut i

biscli taI il wtil i. cpd erslick tn itis at..

t L'IlS liii Il 's i.QI' 11.1 ttft IL' ut S.'.î t-. t V 's .51.5 i
<..l.A*a,(>u. s (iil,.'sNIu>.

~-îJ

iii 1.3. S.'stEtY V.'st.' 1~ -t01 Sl, rlOS.'su(Y ANI) NIARiNEilîiEis

,.r.re ofu gase sUif.ie of iWitier. Fair itring.!-iadrJ- popP s.îivts. one

vilà.iiC tarit t.a%'ilft fo %'Vart'. weur iee -,ÇtLtrC fetl of gr.îeit re it flie
hilaii r.

i 0< .uti t'siIt tIVI SAULTY sA.t-

thule t'îesiiileilier i e.ictle t tetoitiiiiled In eitit .i1 mti liI

1in. 44. i..tii N '~ ti I as- btiin iaa1f V'Ai k -.

titi e.i lt.st te, i . fir tit el fiiN-e ýslils l uin il$ brut And itlot
flic 'u-.'ti li t.> il o hIles rxxniîtn tti.îiueitwtlimier ttid irottitili Ilte

.as miud. dis Mon .1 a -ulsn btSeinit dosî tAmniller lî.s crttd a

thc tnil ori or if tit, saise Cl.titt.1 t kl i

suiiIîl >liii Ilte sltghtesî ofi i Ibnutrt
sire. mietl n mli CloNt tr.tîi.2 .11 file,
iettîlil lîressîtire Si %% Ilu-lt il olwtts. Il liae
Cier fe.îîtires i I lîrse salves tire ilt.î te>

;ai 7i. teli- free Irüiu Iotrtîct.
m>tdt ni, gui e.1eaib, tc.. it I lie su .1îîî litn. *

lxibngs to wviivl ilite'. nre Iteti. 's it fle ti sIittinlblv.b 5tr.

sui tn I., l i ieu-it 1u t if le indt. efot. îsr..l s.i li ,p
l oitt f lic jetat fek :îîitt fluil ' ttit.u ni iuif n tii- s-

essai. ntalt tsttig Uit .1 t las mi ue Ur sIiilià .. Nt, leil î'.ec ig plî.
bi'u.t t.ure ur slttua>tr.luti.F esiv tlt ttî t oflic v.li'.e i.. .1% qli,%q-

iie.eiiiti. lttI iit.tit w a% gtiiti v-mct i.uiI .îî tlt- lun vt etnd ta .u t.,,i

1- f-40 -t R ii .1

cylinicibi ng. ;as bltonît tn Ftg. .16. this guide Imving oniy a1 n.îrn'
btirfacçe ini contact ssiîh flic 'salve. 'l'ie trr4ngeiiient of fle spring Neill iv
leadîl>' uîtderStl frotu Fig. 46. .îîid il sviilu stIx cliit flie îipjer tziii -A
lite vailse sliîlîqilc is gîtieird lIs .1it elenio of Ilte I)îniig coti.tîrsion n'l.

M%),t s.'sîi'.î 's1'sî1'F.

1irqueigi lite tis e t tilt uliN, lte cai e'tliet is 1% toigli lie lie oblitiei-4
b% ien uf flic ivactioiary Inettlel. TFhe disk i% tistitll' loced bl

flice grounti bit of flic milsc, beîwceen wihidit nud Ilte alislk fitcre 15 a spatcc

eîîy, 1ii>
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%IltIil.%1V lie iesignsla t'a .1 reduieîîui a lit iiar. l(iti lle r-e.ti illt M ieni
%lit- Iîlo et. mi forct-i li Ini i 11% sît il Ill leit î s'sti su lte lx.ilier. he

a 111~ dits lin' 11IW ir atîa tier il, t41 idlivr t. 's l i tir il grnier forte atait
ila l 'it ii' aivi i sit ue li e l ti lt-i 4ls''s a tt iti '% (i il gîctr attil i ll

i1 k la it iti tit- 's .lveî fîtrt r falli il, s1
Iniiii~vussrii'iV til tl'sk .îilaî lied ltieir s;imlitila's. <'tlter ItlotV

or îl"s Ileti gruiid vt . th lita' aiis. tf 11tl a .reasi.t thât' vreas 01 fle

l"Ii.. 47. - asti<aatt DiSE SAlEI-ry ~,..
'sî'.'uroper. amnd %%lieu atiaclicai tu titi' sîtidie'it'ss l iii' th gr.tItitil ',i'.

0['r.ilmt an. recess. %% i i tay lac terîtîcîl «a '' rediiaciom eitmtîlu'r.*«
liti' t orkbottritca t [.ft c's.itue oi ias torit of stfeîy îi'

tit m'î Ii115E tt.Sk . F% 's sM.%s k

t.mg. .47 blius .1 samloi ai lt., %.a's % 's Ili staa ii' i etglat.ltas
bjiigi.tciieiiig (lie smumle.

1liei 'salve lîraîler m. raîustlitea mIn tititsiti iltit.t . %vitilitrtîgr

s ttîg'. or gutides. eslcitlig tatto Ilie ca.ilg liese gttild's exteiîî Souta'
qtict,, It '10w Ilte pintl 'si erc iley tutm statu itetnlait I i l Ilte t.m'siitg har

t'aC îaîît)SI) Poetinreui mmg .îmîîi sai'sit iunug fle alt i: isk lb' 'Itg t oisideiraily

lIG. 48.

-irger tii aie1 litait) dma oh he valve. andîl muiani f'iimg ilii bu %er oixwutuug tiu

liti- casing. 'lThe euîge of îluk, ilisi, is lu.va'lital. lklov Iti' ca'.iig. carrytng
l i o.1 f lite valve. andal tliie tlte îlmsk. ts ilanuer af cottsulemwitle areà

%at exlent. as sitowmt in Fig. 48.
llie ri'stait ci titis ai tgemiietl i, flâit flie stteii. in ils 5issage îlîraîîglt

tiae na-rrov sparc btacteu flic disk «.trit Ilte casing iuebow the valve. liccoties
'sîîre'rlrawn, liîerciîy rlintinisiuing h lite ,tnire tn flic chainiler ipon flie

uqapni sie of flic alibsi-. Constajtetiy flie initiier sie of flie aisk. bv'ing
t".Oiila oflime gre.itr presàsure il flic boier. is horcid tîpîvanris. amni a

pîcaler lit s îlicly gîvemis t ie vsalve ltait liaate lac tte îresbure and
'sotiu af sîcain iii lthe huailer. 1lie tlitekiuess of tlt e rge ofh lie dmsik. as

ss.'li as tîs fortit, lias mitîuels 10 du svitîiî lictelit oh tue valve.

1 lit'e %aft' %.1I's s .1 ilie 11.aiîigut uay Y.tril notîl ahi ed ( tii

M1 30 atti 35 IRtiitlgis tr te i.f(il. 0-3 Otil - - Irt'A 1 8àz sîtiite tilt li'.
llte stlve lesti -Il 3% ,ioiiitui %. îa- l'ltgiî.ai. ie e'sres oiit.111itii'al
7o 1)0111ii % i'sîrel'sire. %';a% cUit tîî.ier of il1 î.oiiiid. 1(1. 0. 1 ý% :netsh . alva.

i *18 stii ri iliciîe. liii, 'sii ie ai .îs iottîiî't h:. i '.-er nattali 'gi.

M'a fle reacitiuit.iy a's sut s c ui ais tlti Atirisi, l'it itmili,.îîî aud liters. fi
itglandi .h lii.'Nciird'aii, E. ro,îliy Aitieiim. anid illera, utl Amîtertra. Coli

%filiale la îvlk. %% tilci lait% cotite list ver>' geiiertl fav )r. andii lime"
islS iei tlesrrilk'ai i liit i lu'sîr.îld. fle contilrcioni of i lit'St

sahli iio% m1Wssilely kio'ssi aind a unref trim,,i wl sitiie. 'l'iei
ouler t.'tige- of the' v.île is esîetiîîiedt lu) tîrmîî ait os et iî.ltîglig 11p.

andi flic miilleî exiilaiatki tuf ils ationii 1%. ifti le lie.tii lit
lltmîllg oui ilt Ille dir'ctiont rtf ai anmgle oh ayi 41s . a-, tit'levteai)y flie ttserl.itgimig lîgi. ait itisairai pi eSsîtie teîîîlîîg ta) force lthe
vave fltr ficuotit %il a1 s r' aîalteil. andu iuet cliv otiui a

larger atre.' tl iat iiilrii.rtil (Itle il) Ille Iîrt'Ssire taitqlltal.mti
of fle esClllîiig ste.1itu siei acrting aîilly ipaotilte .ire.t aliei ta flta
diatineler ofaile 'salve îiraîkr.

Il as qmila evidemi at e' r litait if fle ste.ttt. lifter lsissitig
(lia gromrsti.m Ora bill'îemy 'sais a'. sttii iifai il Cti m îake lis tiuai

emi t t Ilie ailmîispîitere. is cîpposdIal y atmy itteat na wila V. ii
aet let relirdi ils e-e.s' %amlti force il agaiisî tlle valve si ainid anv

aierîaigit pr m~îîoflii'valve'. .vil litvei' eiiiency la force'
flitc valie furt lier 'rni ils su it ai il iv ottiti if 1dmt frer.

Il ms a1 fint îlîî suri valves mtîust exposle a1 lirger area tutti

valve 'svlteri'fle sîcaiti passes ltlttiîistrtirttti h>' surit ilîî'amis
direct fromnt timeir gromd itîl t1 là ie ai mtosliie. mit otde il)' a
îlisdi.trge tIlie samie v'olume of sta'atim.

lit fle report tfsfl.av ests mtadle a.i lthe Unitedl States
îîavy yarud. Wa'.sintgton, D. C... lty a specal coiiiîe of tlt-i

lktard oh Stti'sitg Iiiîl'ctor% of Slî'.int 1'sil.ctrulsr 875. 1% lii
foilos'iig

,Soule tf itese rettti8.1r> V.1dves îaroiata 'sr cfl'ent. lit lthe toiit
ttlttte .att ai qaite aîsiratabat lthey ai II prote lu I le h t att .i lontg rîtit
il .iplaci 5lu tu tI toitilltt' llm.tile iai tty -if tl t .ajiaslit l us oh a.triý
reqtîireai 1»' fic liitar fites of aile su icîîn's'. a'. iii'l as iv. [aci taia lîo oi'
vatlve calt lle Itijtssleti 10 mas'r 01.111 amie pressure. .îl leas I sig mîlmt a 'sî
iarra's liit of phresure. m's'sîtlîîî e\tra Sprngs. umdl cauîse divi'n mai' frt'
qutemîtiy Io gel amut of untitr liu fle toii tî'ser s.isi or songet oh tlt

alis .l's ae. 1 lie iv aitn tf fins -utlIttqtaîutl 'af ,.Ifet) 's.l titiller îtiessiart
mîîay lx-' iesribeîi. it gemieral ternis, t ras /î lieiiI,t :l iq m imn sortie mît.
stanmies. 1a, td~,i r. h sis very uifilicuît lit atîjuîs *amttt of litse 'sal'st'
lit ire a.ike, air to imiake fiscal% t tumstant ils iti actioni. tîti lv mo itlîlimait
alw'sy gt'se Itle !.time restilt tiler Illei satine ailjtis itemt.

r Osîsiaî 1.1i.XE '.Ali-.i'I VAI.'s
'The ra:litiittee sst, mIn regmaid to the tial oh tht' vtitilami lever sait tV

'suie (sec Fig. 22) as ftas
-Fa's. 'liaI titi dmattti'ier of a1 safety 's'. is il . .ttt mmtf. hit' ii'sl tif it'.

eflurrnency.
.secondl. 'lhat flitlt 'sitieli ears lW oitinea Oit a ~aevvalve. oatitr Clin.~

alitions hîeimg acua.l. as a te'st oh tls crficicmry.
Thzin. 'luit Ill.! titi of a1 -. ifriy 'saise tlp' ii'î mîathe velociuy amui

'sîcglîl oflthe escapiiug steaii.
Fosur/h. 'ilal Ilte valves 'sili sil i a.s msale u grtalei exets tutu

tIlise 'sitlt large arcals, i'vett wliemt flie former reeonriel a graalr'r maximmiii
ni effecive area.

i."if/h. 'it tî' *sitis o~2 f OiC uiml ms aite iita'cmiiiim lîfI 10 ix
olutaimieti l C0iimouton lever saféty valve.

S t/l. fVtlmitc comistionu lever sahi'ty sti'e. 'sviiit eaîtsirtiî i'ion rtm or-
ret jînimcijiles. i'mtîltlayimg gaodx mmîaîem .ti .ad 'sarmt fîs î 'ssmicorreclly

ititel lt ttii pressutre oh bteatt imn àî lx) i'r. aut. 'si î'm suitaibly
propolmota. relic'sc lthe sanie of ail exçrm-ýs.
'i'liy ftrter say. it '' in lthe atrrantgemtent oh %ihet v 'al'es foîr .înî

1hoier, or sel of h;oue''. lite coamtitee i', cf flie opaition ilist a mtamii,'r tf;
valves r alure ta one îl:i oi's rtqutreil is Iîref'rallî t0 ott %.ite 'smalia iarg"

utre- ta c almtîli not be:licît il a'sal ie cttiifoy a coititt'mm lever valva'. 'simli

t'aliter a lâ'selr"i or ilit bit. of motrre' tltaita lu m nihes .1fr'a. 4\ccaI uIuig
ta ili'se t'pnmi mi.'so sitl 's.tirs 'ai isirg/ iî lhiisiîa/t pottitis
of sir-tmmt mît amie itotr, a ilit pîressure's frosit 20 t0 fou îtoutnis uer salitre
,neits . antal if flie rebulis alclitcet (rosit flic a'xîieriititî art: talzeu as rami
clustît'. flic nale of proportiont is afil îit ms rt'iiîired it amtagisig liii aie-a'

nLecsary ta ticiarge tit' msglis of sîî'ammî gemtrated. 's'sîîloîî àniy rer-
enre 10 ils pressure.*

'Tce fullasving ruir ms flie nearesi .mpîroxmîîamîum titese testà. 'sili warrantl
Weigl of 's'saîcr evaîotaiel ilt omît imoi. mmlltlîlîetil ity o.oo5; ai.

An t ret of 5 squamre intteia.. tmp) tu m.oon pýîmudl' ev.tparrell jtt'r hileît.
Aln artel of su squlare incites, front i .00 Ia 2.aoa ixtttid%.
An ;ar.a af 2o uluarctx incites. fromît 2.00010.1.000 plotiitis
Ait aira of 30 square ittrtim, fruits 4.000c 10 6.o00 poîtitilç.
An ar-ca oh 4~o squarc amnches. frosmit 6.000, 10 8.ooo patuitl'.

'lTese val'es ire coittîmcteil %vtlla îwe groumil Sais falloit ait amîmmiar apit'Ii
iilg. iait alloV.ei an extertial andui nieritl esc.tiîe for flie sleamtt. ',oliic

annulai valves have attt.clctu 10lic valve or r.îsimtg an adjiî'.ahlde liii. for titi'
pllijose of conutroiliig the exil of tlle bteati. *iTt' oitjm'et s'oigit in 10li rclim
.lnxmclion of titis saIfety valva' Ii ia iccr'e ' i'.

f'lai bc î''uuiilpiel j
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CHAS. H. MORTIMER,
Ollirt,, 14 .1C1,a< Sitcet, li'<'t1,

Advciisisi ràie% sent Ieromibiti ' on apr lication. Olers for Rqivtrîiitlg siiotîlî
îc.cj file office of publical ton not &tier titan the ,jîh day oftlîe tnonth inînîedîiti

llrcx-ettng <late otîssuae Chsangt" ifiset<îtg ul tin atie whienever deired,
%liltitoct la Illt ais'tiii.. but1 in siisurc proper ctfill5iahce -11thti insiurtin

u<the adytuiset. erit% for thanîce gheultl icach file office a% eaîly as the t nn day
of flhc lnîwih.

.'UIIMCItITI>NS.
'l'liet ic-ati(As Na it%% ili lie maileti go subscriliers in the Domninion, or the

Unoitedi States, lxbt lic, for 51.o0 pier alhisin, 50 cents for six niotttis. 'l'li puite.
of aul,îcription nisy bie tiititet ,y currency. in regtiterrd leter, or by iosal ordlt
piayab.le tu C. Il. FIotiiner. Ilease du not tenti chequ"t on local hssnkoi tnlets% 25
çents if. added for cost oftikcount Niotiry sent in unregiiterW itter% iui lie Ai
%clders' ,jslt. Subscriptiunis (foin fotignai,<unitics ensasl in tht Cetral P'ostal

Utni. $s.so lier annuin. Sulyisitiuns art li)-able in advsini.. l'ht pa;ier stili lie
Ji.cauîlieied ai expiration of terni ilid for ir so Aiipulated ley flic s-ul..rih)er bill
itheit no such unttctoîaiiding txî%s. wiul bie coiutntiet util intilctionis ii diis
*oiiinue arc#t îe<ls'd andi ail artearages leuid

Subisbers hiay have fie mailinig atdress cliaiîgtd as ofien a% clieir. Il heff
tinirrjp huf sa, .Sfiy the tA ld/Jas tci ss thei n ad.trect

'i;et PIlîliier nlioult bie notifiel of' 1h fallure ofNaiicrjbera loreciv ur..ler
iniilitiy anti ucgiiali v.

191)I1<> W.Vts ANN<>IIXOCICfX '.S.
Cotr"pîotlenz~e i% insitet i <llon ail toliiçs coming leiiiately nlitin ile "-î.oe OFr

chi% journal.

OFFICIERS:

I i. M, Ri <if Il Sl.1iarr l oi sanio llcsi.iglit t tîiutpaiit

I II, NN I A\. I iciManager lk I 1 leilione ( 0iîî1vanv. I olonts.,

Il.iN AR 1<,.. S..M tRt. tult' l'iîps'ltîti ~clq.nfiiiip.
EinliE t. <.1g k .AIsH isi, w

Wl 0. FISK. Elcic;nEteciric I .gluît Coiiup.iiy. Plrictlmiro' Ont
W. AN. JOHNSSON. Mtanage±r liall Et'ctic I.îglit Couipaîy. Toronto.

S. J, li>rkri. Ni&tsiiig Directoi Onvtit ýouîuî Electrie I.îgit (lnun

A. LI. >M 1 Il. iiibpro.ur t.aiî.tLs Ilotrxl i île 1 ntlrussriters, I ocunto.
il. i'lI>SION. enerl Sanager li tnuilioit ELt-ctm I.fgit aii l>onrr

(*olii.ny. i Istiiilton. Ont.
ILIS 11, Il AII.AN Co ti.nîcîi nistrution. Iuiclilo

i. aiîîp.iii>*. Iliiiltoii. Ont.
A. A \Vriglit. LIticirlc: Ul.it ( onuu.uîiy. Rcnfrew. Ont

1()111% V'E.managter lkclîUs andt Electrie I.îgiît (iiuîy
Guelpjh. Ont.

C.ANAl>IAN ASSOCIATION OF STATIONARV

I<u-sdeti. A. Ni. TVt. 5s,.. *oronto. Ont.
Vîc.>c~tcn.RoliT. Mo'Kkilltîon. Ont.

Serrînry. îîîa' E. Eîîg1. 22 Agnts St T'oranto. ont.
l'reouarr. Wj..~.îSro.Toronto. Oui.

t otîductor, <'liAS. lIRI..0rnonto Ont.
Door Kergir. Aitiui i\>tR%. Il.enftord. Ont.

ITouot)TO IIRAScii N'o. .- e csc)2~iid andi 4tlt lutta>. ci itontît
ait koni D. Sl'tillst)tiry liait, A. k Etikins. Plr%.audcnt. \\. Illaclgrosr.
"ecrciary. .17 IWr.tt SîreCI.

IlA1.111ii.o IIRANc(il No 2 -\icet' ist anti 3rtI 1Fntiaty cacli iiontht. Ill
laaxesilait. (<cicr Stott. Prtesident; E N.asi. Scerictary. 89 Uitile

Wiiani Strct,
S* TxAtïscl) Noti S> 3. Jo111 IlPrtsitlcnt, stiiîuel Il Wcr.r

i.N«rî-o)ci lîAitAtt No. 4.-\IceLts -sid ant i ts I-nilay nech innh.
Ilios l'tignisi. I'resîdeni. Johni Ule. .S -ihr . 1i. car sIops.

l.osùo lIMAS o . 5. Mects 2ntl Tiiestiay t'atc montit. 'Iio5s. Mtîn
pali. l'resudeitz j \Iclntoslà..ecretary.

\ItAi L.MA,,.. [IRAit No. 1i.-%lctts It anti 3td i 7ntaY Cacit 81oi1ti.
inLity hiall. \. R. L.r.tn toril. President * Arthur Fleînurtig.S=ecbtry.
NîONxrtitAl. iLIRA%(Il No. 1. Nicts isî anti 3rd TIiursday cacli îtuontîh.

in Nlechaitics7 Institute. 204 Si. laines sîrett Thos. N'adîtn. Plreitent.
los. Gi. Robertson. t4zo Miîgnonne sirrxi, Sccrelary.

'%1. 1..uas IIiLiN.2 et st andi 3rtiTtie.sti- ctclinsmorth.
in Mechnîc Intittîle, 2o.1 St. janits strcet. NlatthiasGuiniond. Preniiens:
Alfredi I.atoîtr. Secretary. 8oi Alibert strct, St. lenri.

CANADIAN ELECTRICAL NEWS INII)', IF.,)2

VElt;îve rcccivcd a1 -tifc.ieîîî nuînbeî of Vitquirics fromît îrtNl
liters colncernnng lthe situation i cierreu i In 1 aut edîltînai p.ra.
grapli iii lasI issue, In S %l%iy tUS04 titt le 1E*.(I.h RICAI N k %ý,1
î%'ideiy remîl. SevivitI ni iliese, enitqics raine froîn lirilt,il

Cî!iîiitreatlers.

.six nloit lis îgc tlie (. il v. îI tal il or SI onti tcl onk ile t1 ifîleî

fart titat for mlan> >ears il c onsîuleotbic Suffi l1.1( beC,>I îititi i
OuMrat C t1 it > buîildî ng, n h île tliel c11 Iî.t ccnII lite sas rno

clainage front ire, anti deruded b: llwils policies to lapse. l'ie~
tiiwisdouin 0( (lits aictfil gs 1101V, appa.rcuî( ifs fite rccitCt(dîti'
lion of lte lionscntrs mnarket. 't'lie cntîncil htave dIeçtlctt lii
*îgain instire.

A si,î..ves',ci, Ill hu îil oif nliici ks ma;de oif poiisliti ititilj

tîtini anti Ilte macinîery drie cIl) .1 napuiil la enlgîne, ha., I (Cl
IuîIIlt Il ai u.t if-1. oîiy Ill liitili i s nioif nim ycî tlle ti't ni

tiiat nictal iiîstcad tuf steeli caîîtscdi a' saVilng (If 35 in -t 1i
'l'ie polilicil Ntîrf.tce diiîiniishel lthe frictiont, antd a g re.ier

bpcti tas tîbîailncd tit frot ait) -îI or n <uden %CN I ni
saine diîtîcîîslnns anti iînwer.

'l"ilF vice- Ilhîsiiicnc>' of the Glrcat Nfrth Western telegrall
('opaîi,,renet ti .ît.în b>liepiroiinliolîn Ni r. Il. 1'. Di)t it

îo fle pîrcsiîicnq., liaîs becit confcr-ed tîpon tlle lion \,till
Ili-ot i, poitt%el ni iHamilton. 'i'iere is n reason i 101i,îî

flie svistioin or the cIiileý Ni r. Bîrown lias 11.ad a long httillei,
antd putblic c arter, and wvili give o the discliarge of the chirse
ouf hii-, tiIN en)sitiot lthe beleit of lit.-Il tircdi jtltlglîncnî.

(I fliti no uppose tIrat otir City' Cotîîtcii's coînîgnitîc nuil lnltt
otîl inttit dit v.ks tnot k'tî i befnre îicy stat'îcd oit tlijir irait
Ici inspetc ciectis slî ccl iailnay bysîclîts, [)tit ifii rests it tile
Cilty Cotincil arranging Iliat ciclricity iitt ite îîsed ai ncef(.te
of Ilte ritizeis wviil grudge lthe cosI i the ti. 'l'lie songe bat-
tcrN sybti senîns about as sticces-zfti as îuttinx the hnrse,~ in
-,itde lie car an ite taking tuent %-ui a ireaditili bo drive the car.

A %VRITER~ iii Ilte Slaionsy nRnîe> decrbe aboie
explioî wliiclt occurid ic lu Iccînbcr last, and ticiares thai

..afier a tilnrottgi cxanîaliît n lte nrck andtc Soutle ttotîgit
(1n the stîbjcî, i liat c collie il titis con~clusin, tuai dl'e Catuse ni
titis explosin was eicîricity gencraîcci in the boler anti
explod the iî saitne as iighîiniig." Il ciectriçit:y caî be ge:teraîcd

iii a boiler and( cxpiodcd, il stîrely can be gencivatcc anîd ni
cs1îlndei. Ouîr friend slicuid probecttc ]lis ltiikiig. If lic eau
siion' electric coiparlics Ilott' 10 gererale file Clectricity wiîlout
lthe use of the steami etigine anid the dynanio, Iii- fotnreî is mu-tle

Ti'îîu Royal Eicîric Comnpany lias deteriueci b> Ille conslrlc.
lion oi dams, etc., to tîtlile te wvater pover of. lthe Richelieu
rivert aiCiamiby for the suppiy oi ligit and pîower t the Cil>y of
Niotreai. rFiic planting- of puoles andi striniiing ni %vires ta con-
duct thec ctîrrcnt it'i>J shorily bc comrinciccd. 'I*IJc Company) ex.
pecî to bc aie by titis meatîns to dcliver 2oooo Ih. 1). ii Mon, rea,
wlticiî wouid bc stifficicnt to operate 200,000 inicandecscent ligiîs

'llie Royal Co. by means of this ittîproveinent wiii bc in a position
la suppiy liit ind power at the clitaîest rate, atîd to outbid coin.
petitors for tue cil>'iigliting win thecir present contrac 'ha
bave exPired ai tlle Close of 1 893.

A 1301III.E sCîiotu and Regisîration B3ill is now befare tuec
Blritishit i-;e of Cornmions. Tu'le object of the bill is said tobLe
10 prv'ent boiler explosiois antd sv hiumait lie. 'ie bill. if
il passes, i to coule mbi operatioti on lte 15t Of JUIY, 1893. Il
piovides for contipulsory annimal inîspection and registrationt ai
stcaîti bolers. 11 cloes fl prov'ide for Govcriiicnîn inspection.
Each hoiler owner tîtust selc ii s ovvn inspector, and is helci re-
spotîsibie for the comipelency ni his it'spectar. Iloiters useci ex-
clusively for daîttestit: purpoïes, in primae lituses, locomtive-;
.ttd boilers in sea-going v'esscIs are 10 bcecxemnpt fromn îhîe oper-
alian of tue bill. The bill scens to be t fair anîd reasoîtable
011e, but is sure toi bce wcil discussed betore ailowed 10 becoîtte
haw

'rHE rite of combustion of coal in a boiter furnace varies %cry
much, but scms to be on te incre-ise. Pressure of steara lias
incrensed, piston speed litas incrcased and te tcndency is 10
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force evcrYtlig tg) ils lmot.lS h *l'ltc iaicostmmud lier 'Il. f<iiil
()f glate sinface ks a1 measume oifthe illîenNiîy r tlle tire uised.
liianîy cases n :îlî ual ural cliimiiiev d rauglît il ranige~s fli O 10

lb,.. Ibvr liour- t 2o, lus. lier hou r. \Vth finit vd d rmug lit it lias
kemil a,~ h igli as 120 lits. lier Iliur. Ilt IN smisal tuaiheme m1u11,
ki at liiiiit, as tifi îîoîmto (r .1dics andi t11Ikeis iliceae

raîîîdi> and %villi a ra id combutiulon the g mates mouîmti Noon
ticet Cie otui ff. NVC aie fl an are tir aiiv exîermiemts to

tdcteiimiie whiat tlle Ilmît I praclîcal waork In titis ialter is, but
WC %lîtiul jtit,'c tisalil îfi facc uisig 200 lUs. of ral lier sq. fmoot

îîrr hour wiulid bc founîd ver>' difficult ta kceîî in order. l'lie
piiodoclifli of lcal usi nature ks still i long way alîead oif amiy
liii'ii cantrivatice. Sine of Ileic most carefil exiierituients Io
tlmleriiiii tise aiaîîîit of lient radi;îî.:d frontilise sun showmn tile
stariîîng rcsuit tin-t il is Cqu:îi to a comîbustion of iarly 2,000
Il). of roal lier sqJ. foot pîcr lioum. 'l'ie son Ilîat is certaiiily flot

l 1îraduccd b:' co:îl comtbustion, lut tise spectroscope îiroves tilas
ifim ise gasCouS Cleiients arc lise saisie as.- arc found ini aur

C0o.1l tires. Wliîaî a chatnge î<î steaui boilers If furnaces coutil bc
got flint %atmld gms'c resuilts equal o tise suun's rate of lieat lpro-
titcti<in, amnd ab littie trouble %vitlî uîsiies and wvitli clinkcrs

Em E<t-rRmL' railway business iii c;auala pîromimses ta lic %Cr)
lîrisk lise lîreselit ycar. 'l'lie cectric ratiroatl %vas ii Ci is

l Crst test iii canada ini santie or (lie snlialler cmtics andu tons,
Iandl ai stmburbin lises. lIIavin. demionstraicd ils îiraclicabihity
fand .îdva<itages over cxisîîmîg lîiculîodls of transit, Ilie Catles of
lia nitton, 'l'oromîto, anîd Nilonîrial Il.-ve deteritmtied 1 tadcoît il.
laIn liaitîjîton tise contraçt for contiructioni antd equmpiiet las
Ijecu let, tise p)over liotise is iii course of crectioti, andi tract, lay-
ing uî ti<lr va>'. Ini 'I'oromîîo, ilaîlers are Ueing delayeul 10giî'e
opputrtiiiiaty t0 dispel frotî tise minds of lise ttayor anda sonie (if
lise alernmen lise îiicory oflitse cf storage battcry"' as coniîiarccl
tutuh lite trolley. Wc imiagine tise îlicory lias a.bout <liss<ilvcl
into tlîiî air, andi it is thiefore tbc li oped lisîe chiange of sys-
seiclvii -.ila once bc mialle. 't'lie ienvs cornes fronti *%otitre.tl sisal
lise sîrect railway mîil bc convertcd toaltse trotte> cectric sys-
lent aIl ohnce ; il is exliecteci ilat tilt chtange nilili bc ffectcd lîy
tilt isî af Scpteiber. Ili addliioto tiiese Iargcr uîiccriak'ings,
titere are also a riutiibci of stiailet' ones fît Ili ocess of ilceli

mensit. For lIte: carryîîîg out af iliese enteruîrisci a large aioumît
of clectric ati stea'n alilarattîs wviil li requîired, lise cost of
wîivii itill run ita ste mîillionis. 11') uis it scenîs a milalier of rc-

g~ret muai C;a liatî ciectmla mei tittiturers (10 tint semti to imave
mie îreîiartioîîs to itake ste gicater part ait least of titis ap-

1î a nd m rcalî tise proifits 'vhiicli -mIll prebabiy titîd Ilîcti' nay
ioti Atiiericami pockcîs. '['lerc i also thie benefit wlî'icli %Ould(
sesult Inoaur waorkiin fronut lice niakiîîg of iliese goods iii CGin-
afin. WVc sec it stated that ani Amierican firîîî lias beemi gs'cn lise
ordcr for cars for tise Hlamiilton roacl. We Itale tltat sucli is <lot
mite case. 'mie cars mtalle for lise Ottan-aL roaci b)' Messrs. l>at-
tersoît & Corbiin, of St. Catîtarities, seemil 10 us ta miect cvsy re-
quircîncut, -ind ive catsiltîerefore sec noa reasoti for igoumig abrnaul
for %vital cams lie satisfactorily produced at lioiie.

Ecos'ONI' in tie operation of chectric apliarmîus for tîiet;iuo.
diuction of 1Fgiit andî hionver, slotîki Uc of liriliary cotiîerationi
%%fi mlaniagers or suîier-iiitceI.nts, flot suici cconiîmy as woui(l
ulcîract froni tise service that is reqitired ta Uc giv-ci, but sucli as

mll iiak the planit a jîayiig one, if tî ms possible ai pîiccs oU-
I.Iîuîcul 10 o akae i. 13). ecoîîoniy iii îiîî relaution ive tmean

lnoking closciy after lise suîal leiat <s andc %vastes Iliat arc bouind
to cxist unless tlle inost strigent îiicaîis aire used 1o prevcuil
ttetti. It Mnay Uc lite 0il, tise Cottoni naste, or ev-ci hIe coal pile.

Il mîn dombi îs a1 dif'ncult maitlci In sortiec cases Io locale biait
anud soînet;nlcs cs'cn large icaks, s0 Weil a.rc ilicy covereut fli; îlot
sitalt il is Our inntîioni 10 Say Iliat (lecliim is liractiscut in
covcring thlii up, but oni>' to point aut thiat cnipioyes gel into,
a rtit ini pcrforiîing ilieir daiiy %vork. ily cIo!ýc observationi silî:uil
s:iviiigs cati bc m%îde tîtat in tise long ruti aniaulît to a1 coînsistcr-
able surninl dollars. It înay Uc sisal tise %vaste box is liatronzeut
by lse cîcaner 10 100 great an extint, and< vabtc tlirowun it lise

coal hale to Uc buit Imait ivo'jld (I0 considerabie miore: duly wcre
hIe faci pouitedut tOUI hiti. mis aiso appîtes 10 lise enuinccr
aînd liis assistanîts as tî'ell as to lite dynanio cleaner. Mien there
i,. lie nil qîcstion-a gigantic anc Witl sornie stations. Let us
loîok ail mt from tise point of cconomiy, anîd sec if dlicte Irc flot

Ntmiîe leauks Ital cuud Uc eteccti.ills' slolîîed 1 laite you aui oil
files- ? and flacs i la I is uuork %vell ?' If îlot, by '1 tluina ns gel
onme ab qutickly uts I)o'Sillile ; augaili, hiave >'ou somnme of yuîur
dIyiîaittris I lromiiîg omii a ruîîmmî< ait( actinig ai tiroigli tiietir niiole
duity iras to sec ito% iltit-Il gonl <mil t lie' cati mîaniage 1<1 ruici a
l'ci amin pari (ifyu >-im îour oii utali nii l iii a Iimiiteut tligne< ? if -. i,
uc solie ti Stopi il aI oncie. If ieuessatry, lhave Ilme jultt i

rcba.lmb)itte<i and mtaaie ta) lit lime sîmatt, fuir test chiances tutont.
Ilt is lise (.auise of il , dliemu caNI youtr eye ou'eabiuîiaiiy 011 Ilte
omit cupis, andI îlaîee ou r liaîid oit lite Uu''uritgs tlit your liii: iç
sutipased 1<) attend< lui ;%tilt Ikee1m ii guîad stapLe, fuot Uc il kiionîti
îbaît amie <if Ille îî-st soîtl<es oif niste iîî lîtbriaauîiuîg ail is catised
b) a fl tir lîcaîcul jouritl amnid lie ( <iseile ct amîmoîlmit oif ail
tht l i iust Uc ut tIirougi il mu> iriiig il b.îck t0 itN iiî muai site
agaiti. Wile o<ait titis qluest ion of oit nu' wîîuld like lii sa> tiliaI
iî h.- piror e<*aiioiiy tg) use i cecali article clîcal 0tîlY fil plice
lier 9gallon, uele. in iemi tise amîltt catisuiliil is laket iiito Coi
simIertomi. ''iis apuilies etui 1) oc>'Eiî<ier, eligitie, or dyn'iamoi
ail t11e> nîîîsi .111 bc (lie besitr tg? 4c m<oui .attJ ecollititical 5cr
vice. Hlau oil as n cil as inattetioni iili cause hiot boxes niti
cotisequemil culiig of lise iîaîbitt, ncecessllaliiîg tlm ecxîîetditire
of goa<I iii<micy in ilite andtu iiatriai t li itake rit-lit agan i i

oilih smotilut Uc amieito tll uc rice per gallIon of tule .): mîsu'mi.
L.ast, bol b>- lin itiCaii5 le-tst, is lite coal pîile, fomi if luec is <oie
piart of ai elecîric iigliting planit dit requtîres gre.tlu ( ire limait
,tritler iii oiler tri sec-tre ertanii.i rCeSulîsb, il Islme bte.tlii
pilani. .. llXo<tiy tiiere taîlsibis ini li.t iimg gond ir'iteti, itîcît
nvito kilo%% jtmst %%is heu liit nmre m-ol out Ilîcr limes, ttud just

wIICre <io I)tt il, .iM<I 110Un it1uLII 1<> lutO Iri.Iem Out Ilte billis
frcqîîicîtî>l and< lise soutle guiui< article 1<> pi evetit scale fî<îmî
adieîing ta Ilte sîteli andtut hmes, andtu îî'io k-ilo% how 10 kecît
steait i u) to a1 uressuie cjust iiisidc of lite loiong-ou poîit. Il
ima.'ns a diropl Of fruîin 3 10 7 ibs. il' pressumre Iiefolre a Valve wili
close down after il is onlce lifîcut iy lite urssîîre .limait meanus
lImat i coitsidcr.îlc lumiîp (if >ailr coai lias l>ecîî iîî d m tu' no mm
liorhose. Se to il ailsa lmat sîcaît pipes airoid vi'îii hillurs
.itul tlîcse ruîîîmiîg la lite ctgiîie ]lait e no< ieak> jouint>, andu limai

tlteY ar n1-ci V cos'ereh nitit L goad( tire-liroof îm01-oîtihctor
fil nliicli sviii ailois )-o ta pulace yur lian itul<i lime <umsaule 7811(
stiffli ) iiicomt cîtietce tiiere>y, ci-ci if iere àîmaulu ci .î a ires.
sure <if i0o lUs-. of lis e Nteamt it ntvit iside oriflt: pîipe. Surîtl
lthings arc tmagie, aitnd me liase Co<ute atcrriss lieiti moîre tliait
onîce ; tltcy stoîudlt î<î dU imty, .11111 mn Im case gtaîrter tîtait
t '14 ta i 1', iliches iii Illickiless, em-elit niiere tlley aime tiseu for
covcriiîg lite ouîstde oif il biiuiic. Aitotiter porinit mît tii cauier.
lion îs 10 htave )-aur Dtea11 iti !Optitfliticiitl> lairge lui caisse lit)
svare hriwing of yumir stcli, andu )'otmr exitaust pipeus large
Cioiig Il t ic ltlie siielt steal meach lthe air n'itlioîi any clioking,
thîcrcby çauisiig I.mk piresîre on yuiiir eligilies antd lite cotuse-
qucul 'aîste <if so itîtcl iîîoîîey iii çoal tr farce il ouit. lus con.
cîtîsion we îîîîy ýa> tisaîl jî:st stîcli f.tuts ais arc cniiitiieracui

a biav-e aIl coulec îîîier Our direc-t <îhserv. lion at limes, au
tise tvnduei sonetîîîes lias beci> 1' lion caîie il so."

THE BLOCK SYSTEM 0F DISTRIBUTION.
I \ Ille distribiutionî of cicctriciîy foir Store higlitiug by iiteanis <if

couverters, lite praiclice is uistially 10 pilace a coilterler ail lite
hiouse front or <mu i pale close by fuir cadi iîîdividuai stoire, îîr aI1
*h uc iîosî for îsvo stores ad'jaiiig ofie ainumter, bol titis i., beiiig
suiicercue b> a s> steil of bhock dlistributioni cititer fiait amie
central point <or flnt(:, an) it-ich coîtîcruets are, cr»ectcut ta stqîpily
tuse n liole block, or if lucre is a irge nuiber ai iigit' iii amis'
on1e block %t-idci %%otil reqitire mîains sa> of 000 or oooo cauiar-
ilS- 10 carry lite cîurremîî, lIme' cati Uc tiiocl redrîceu ini sizc b>'
ba;ts iig MO f cenmîral points of fce<ing froiti coui Cte<rs Io tUe saint'-

set of mtainis, iii iViicli cause tlle cuinseriers aire liest luicatc< ,it
aibout -a <uarier of lite biock's Ieilm'it, frot e.îcIh eîîd. 'l'Iîis aiso is
an aulsauniage, ii siait a poue to cari>- cotiserters foir Sa>' 200 liglîts,
ti-cuîld acuirt: i) bc i vcri.iUlm ni.îst mu tiîmkness, ont acit <if

tise cnoruîaîus %n cighit conî:îitîcd iii lite. cuinsecrs, tli-himas n'itîi
tIe la Ld fim neiglit, t ide l mctseilit Io unies, il <titi>- uceuts

omie of ordiiîary îiikilecsst la îi y simili jtlie diffcrent sltihîs or
stores arc dieuî feut frontî these miains. l'lus is decidcdi>' ads'an-
tageoits in auioliter darectioîn, s-iz ; tiîaî noir it is possible bo opes
aile say 200 iiglits froin «i cors'ertcr caîpacity of ual molure lti>i
i 5o, ais luec ix s;eldins iare îhan tisalt nmber in use att any cie
tiume Out of the 200, ani if tere slmonuIlu Uc -in orcaçioi jlien tilue
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crantititaaab< a v.uild i ighteîd M ait ic, tieti v..cm Irsvli

Lif t iisiJii <,j tlu-gil <f P.. 1u 5v PI-i' *ICttf Ille) «ic Of
liatl tupc a îaînîivr .. I t al i i iaablî I.d.i, In -001 rast t o 1% hili1, if

t.dt 1) i-,ti t %.a,, ittapplidk fm iiiis an.; lt nî i i .îl ion icrte: tilt

lig ublili it.a li t i la.î tlat .a î' is.tti tiit. îufli citer ms oîalied gal t,

lii lats, no aldit .at la v.el i t., Li U U<. Il à: et.idivt then that tlie
lus ,i uit i te-t[.; ail di i leu ltu.tt v.OU Id in thas Laae g rc.îl>

t'...îî l a.a anv.Iaa...i liai: ..avaii <a tonvertacrb in lighltb i. 1 5u.
Iliaitis.jS ai às.*- ii<t iiilst.ifi. thaItt rc is le!,btunstat

lqpsb ia luaa)aaa b l, siL % -lv Cncruels%, ansbtc.t oa numuibe:
of siîl telle., tie it a tie baille v.ork.
Io illustrate mort: fully wvhat we vvisli to couve), liv this i>iock

systei or <liti:ox %e appîend two outiae sketches, the first

~îLiL$t k4 iijjJ .~RI.2 __ _ _ _

(If esa<l s ite tant. .t;ntie ufai*tblsîîbtîittg kn of anse .d
titie seconxd the two -ic.re. Bly rcierrang Io the dimagranm i %ull
bc sce-n tai two fity liglit converters commet-ted in. multiple %vil!
Sttpplii> tttiîx troint vix b i i30a Iiijts, as véred, (anr be téal il) th

_tbi. , tiLod ilabk atadiaaci, fiient -,25 lie -,5o lmglit!,tsan bc opta -

.îtcd troul rotai 4t) igltt ton% citer> tonncîîed timul tihple wmth tue
one set of mnias ai twvo différent points, rte supp>- w.ires being
droptrd offil ay pointiesircd Of course tite maîins tsaint
i tif.ua.là t >U1 îia.at theai. %s.1 dl h. in i...cma dru1,, or luss an toitge

al] ocer. ___________

THE TELEPHONE IN CANADA.
\N'i: ptitt beiow sotie irx¶erestmxg statislics whicli we lhav-e

gatiteret canmcrnimtt. îitil grov.th and liresetxt alment ai tice tele:
plliat aadisa A C.tiaad.a. lia tul:îxpuring tihese bttitalsb %%ilt
illuse ofiltrmnres îîrIýi vémi bc tecam that %%e occupy an enviable
i>oition, boul as regal ls tht- cxtcnl amu efficmency ofoatr tcelphne
srs% ii c, andi tue tmxuderteness of Ilte pritc at valtkl it is fur

'l'it ttepliontz gentaIsb tîi.rgett ai boitte ai the principal ctites
of thc Ullîîm:ci States tacas iolows:.

N<cw Vor1 .. ........... $4

St .mm....... ....... mow

In lire vtliaahr nrile- Viiite< ited ;.s Ille iven~ge ronstier con
niaiin lac 8 _,tbirt 1 IC .Ilxics traita 2 lu 14 îe.t..
Ili Lontdon. and larts tire tls -irc Sauce.
Thtc tolis img tablec nul gis c soine (ci:îai o thc nies citarged

Ini canadla, Ille Ivcagc raie bicing $31
AvenRe No.

-wr c- ç4 tn~-. Rztir. ttipocali. ni ais peT da.Y pér

t leatre mou -. la.aa'~. .$-0 oit,
1O0a 2 25 oi6ý
-«P 10a .b :10 .086(

W00tleOOO0. 40 .014 9
0çéMLiO. 39(1; ..... 5 .0I2 11~

~tumti-21S$7 5 .013 1 2 i

Tilt aise ofititc icphone in Canadla as an evidecncc ibat the
rateb cixargard art- but reasoanable. In Great Bitain tbcerc are

as' irlé-pltnsire il, li-, for cxci>ý so00,000 inhai.i.nts , in. tce
l'tiir-iSit~ ~3 d tlclianes foi ri c icr> a0000 inha.biants%, and

amx Canadla >c telepliones are in laça lier socooo inliatbia«nts.

111 l'arh,, va hcre tilt telephone a!, itider (.<r. ciflhtitt tiaaaa,îge.
ment, andi scrs uc- as f.trniblict abs abpl < pussaible, tuais atre
but 4.2 telephlulles ti tise pet i,00 iv.litbit.tsità , ai Luaiion,
Engaiaî, v.lict t lt Gt. i elilili <tt ui <lb tilt li.tteat s uîii liv.

bruneix herai va àtlî is laites therc are liat S.., lier tbuus.ia<îi in
asu n %*aCllna lteau ,ure- lit tefii lesle htbadltlb

itat. , dild ;n But liesi, v. lerc tilt ti:sC Ur tilt; ttiuili>mte a.- âs1i)t5ba
1, lie e.-îelptlull.Ii> Laîrge, ligure .îre 011i> i pet tilitilsî, alile
Moitîreal lia:t 25 anstruinenits ira ier~l thutianmd iîiuî~a

''iec nuitiber orl tetlaiumies In. tae Ill catia.ida. Ob gre.ter Ili rtio11
oi population tirait ira amxy other country, and ibis bccatise oif tilt
iower rates charged. Ili i8go tliere %vere oil 2,soo stmhscribers
to Illc Bell *elepilolle Compan.y, while to-day ligure arc 2î,'21.

As an evidcv.ce oi local grow:htl we gave ia schetiie of rite
iiiaber of stmbscribers iv. iSSo iii fifieen C:alian citics, and tile

minbus of subscribers ii taose cities to-day:
1880. Iî82.

........ea .................... 312 5.872
Toronto..................... ... 353 3.96.;
1lamnîton ............... ......... m181 a.îGo

Qubc.................mz2 1.091
11l1lilax ..... ................ ..... 87 955
Ottawa... ........................ 23 942
London.......................... 104 S.
. ..... iPeg'.... .. .................... 35 798

Si. Jolmxs. N.Il................... 116 6m7
Brmantford ......................... 33 314
(JUt-Iplà ........................ il1 226
WVindsor ...... ................... 22 205e.

W%%ooutsiock....................... 27 9
Sm. Thiomas... ........... ........ 28 173
cortawafll........... ............... Io 6

Tilt bitîincss is stili largel)y cxperinimxtal. Wicn tire %-aie
oi the telephione first began to bcappreciatcd (betweex 187S and
iSSo) tirc public and cities wvelcoamedi il, andi vers: as anxious toa
grant facilities as tltey arc to-day pr!Omnplt to refuse ileml. At
tiant simue it secmcid ;îs tlmoîgh cvery cily took pricle i. liaving as
mianv pole!, as possible, anti in. amie not.îble insance the cmîy
gave permission tla ereci poies in. ils strcls proviciec they were
piaceci iv. every sîreet, or iii the waords <if th contract, a" the city-
shali bc tuily poled." Construction ..vas dieu reiativel)y chcap,
but as time ratinber of %vires imcreased, larges- ami vastly more
eXi)efsiyC porles wcre crected, amxd ilhey beimtg fimaiiy overlaclen

4th tixres, tilt &roj<toîif <..dsbc...tue a
These ;,gain %vere expecriniental, -ant Iltle comapanies hatrdi) goit
thleir lines ait crables bcfore defects in Ille aId ansi inprovcmvenn:s
iii the new., comnpciledt theit aban (otiment for otiler forils.
HiardI> hîd .u stândard becn reaiLhel.1 ient.l, *rousnded forçunt
cables, %liten the intrudumîîiuv of eleiîri<. liglit, eleti't. raailna

-and reeetit- powver m.ires ruade anoathcr chanîge absolutely ncî.cS
sary, sincc tilt aId grounaded wtires wvere rcndercd useless by tlt
induction tromn tire electrîc liglît and powcr %vires. «T*im, bv
drntbiing the mîramaber oif vieagamn o%ýerlo.tdctd the pioies, the
heighit of v.buîh had re.,Iîhed its liait, brioging aubout .îv.umhca
change niairely, un.dergrotund construction. Batcre agaix every-
thiniz was novel ard experimcental. lundreuisof differcut tarnus

(if conduits and c.-bles, were brouiht fartvard for purchase b> the
telephoane comapanies, oniy tbc be ied and ecntuaiy ahandoned.
This work sernieci for a long 'thile to ressmbie tire contesi
belveen blé: guns raid aron-tîit àlips. Tue tonpanmcs nLo
soo:ner p)rUîUrCd .1 t.Ibk iu. 0ýtcî.tîllC the Clea.triî.1l diffl.Ui-
tics camxscqtment tarantttundrground work, tiî:îm sortie elenent in
the conduit cause ta liglit %% ich destroyedi tile cabie. Many of
these systeacis haîve been abandoaned, bath conclut and cable
being a total ioss Io thc c.ompîaues, until now boîh c.able «and
conduit have become so cxpcnsive lisai ail oî-er Ille warld, %with
the exception ai Canada. it bas bcen ncessary ta neai 1> double
the rentais. Trhe cast in. Canada of soixie of tue tunderground
cortlmits wlen ecquipped witli cabies trili bc necariy $So,ooo pier
mile, -and stais expiense no companly wvould bc %warraintcdl in
incurrmng iiiiless tliey were quitc sure that tiiey lad lime field in
îbleinscei.-s.

Theli Officveîtp et bas changed as olten as ixe line con-
struction, ani it iS Safe ta -.;ay that Ille txxost cxpcnsive part of
thc applarats lswiîcliboards :mnl magnarto beils> bas bccen whoily
cieingtd ai letsi four tixas évilin the lasi tîwelvcv yealr>. h
es\pmxse of this apparatîts bas incrcascd in. tc saine proportion,
mîntil tire à.osîl of eqtiipptng an exîhai.nge vaitît multiple inc.dlm
circuit switchboards of Ille latest patteri, .villa a capacitý or
3,000e stibscrtbers, iii bc in tile neîgliborhoodl of S20oo,= mn
addition 10i tire cost ai the uines and i eapparatrissat subscribcrs'
stations.

Anoilier vcryv seriotns soturce of ioss ia %he companies is thc
frcqucncy or the sicr stornns, wli hav-e imi many instances
toîaiily L%-rcked t1ieir plant and rendered cnatirely newv constiat(.
lion imipemativec, %v.ithout any increase ai rev-entue: *rlte storixi ai
ire s tit Mai cl, :892, in. Otuivva, causcd a loss ta the campanes,

imx palies anti ovecrhead %virées, ai probably betwecn Szoooo and
530,oo0, ail of whicit bas ta be met fraixi surplus revenue.

Certainly these figures are sufficient ica convince nny diSin
terested person that the tcelhne companies, passessing at
propcery ai a vemry hazardous nature in itseii and subjcct to

t-ontinual à-hange, rtxust bc able to crur not orxiy their esxpenzc:
and their d 1 .idcrd, but a limgc satn lu be plaicul in rcsersec an
order Io niccl contingencies.
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THE NEW PRESIDENT 0F THE G. N. W. TELEGRAPH CO.
1 LARVîEY INTICiE I)wîiî'î'ýi %as boni lis Blellev il, Jcfcrboî

Couîsity, INCI Y'ork, Il' the Ycar 1827. 1lc rcceîVeci his Cari)-
cdiicationit a a smiil cotintry school biouse ini this district, and
t Isle ;ige of 14, wl*-is but S0 cents liii soncy anti tise cotheb on
111% back-, leir honte ta seek lits fortune, walking tcn tiles 1o a
smistl village, wiîcre lie procurcd ciitic(yseiit in a ge'nerai mtore,
aîsd wiserc lie reillainced for a space of threc years. At tib
petî 10( tceiaphy ivas in lis IiIIsCy in Canadam, and Iseid ont
brîsdtt iiitlccisieits for younsig nien to enter its service. 1le kift
la., enisflptient In the storc and saughît ansd secured au position
in the îeiegraph office nt Uswego. Afier Icarnîing the art ofi an
olpcrator lit made application for eniffloyient tutuh the Montreal
Telegraph Company, then commuesscing opcr.rtionb in Canada.
li e was first staîiosncd ai Blleville, Ontario, wherc tihe irst
teiegr.ipi Office wvas opcei lis August, 1847. 1lc lic eisa
a fewv wecks, atsd %vas then transferîcci ta the liseid office at
Maloisîrcai, whiere lie reniaincd for tsQarly threc years, ansd %%ab
tiieu sent to Toronto to take charge of the btisîniess.. Tihe '.on-
pany at titis tilie iad a hine of one wvite bettwecn Qtîebec aind
Toronto, a distance of about 5oo miles, and sorte i2 or i i
offices. Extensions werc rapidly lilanneti and carricd out under
.NIr. l>wigisî's direction througisout tise Iiîouince of Ontario, ansd
lie wa.s ns.,de'Western Suiperintendenitai tise Company. IisSî
a costsolidatiun of telegraplh inlcrests took,
platce rînder ise chsarter ai the Great
,Norths westcrns Telegrapis Co., througis
tise instrumentalîty of Erastus Wsmian,
whlo becaine lresîdlent of thse Lozssp.îîs>, -

.%Ir. Dwight being appointed Cenerai
Mana.ger of tihe consolidated interests.
Four years ago lie was eiecîed Vice- et.
i'rcsident, and on thse resignation of Mr. '

Wiian on March 30115 Iast, appointcd his
successot as i>resident, and tisus becaisie
ile înast proirent personage lin tele-
grapi circles in dtis Dominion.

The Grcat Norths Western Teicgraph
Comspany is tise nast extensive andi far
rcatching iegraph enrerprise in tise Do.
illinon, controiiing about 4oooo miles ai

wîIrcs andti carly 2!,000 offices. lis amni-
fications esîtend risrouigiour tise provinces
of Ontario, Qsebec, New Brunswick,
.Manitoba, and parts af the States Oi
Maine, Neuv Hamspshire, Vermont and
New York. The compieteness of the
systesn is duc in grear isseasure to the S.t.Dwcî.
broad executive abiiity, foresight andi*E.iGA'
judgnicnt of 'Mr. Dwigist, and for cheap-
ncss and effsciency Canadla nsay be congratulated on possessing
a systens ai telegraipis in tise Useat Norîh Westerns Conpaily
second ta no country in the worid.

A POPULAR DESCRIPTION 0F THE MAIN PRINCIPLES 0F
THE DYNAMO.

11v JosiN A. GRiER.
rus collection oi ciecrriciry, or ils iteneraîson as si ib olten

c.iiied, is no msore or iess msystersotss tisan ise generatios oi )lent.
For those wiso sr.ake no pretensions ta understand tise gavern-
tis, pmnncilules usndering tise generation af clcctriciîý by a1 dyna
tisa we present thc follauving brici expianation ulisiçi wc isopc
sn.-V be casily graspeci.

Perisapls evcry reader lias played wiîis a cammalin isorse-slsoe
smagne. N o aise can hsave ane in isis isand even for a fetr ia
inenîs, withoui noîicing tit the snmali psccc at the twa cncîs,
cailed Isle armature, whien broigiî close tai tisese endis, tint aIl-
lowed la loucis tisens, is aflcctcd b% saisie invisible iniltience
'uhicîs tends tai draw ilt owards thestecnds. This, sîystenous in-
itience is caili nntisni. Un iayinig aharse.sioetinagneî ais
a piece of a panper piaccd in a liorzontail plane and loosci>
sp)rinkin.g iran fiiings arotind these ends, il can bc secis thisa
tisc ss ast app.trant current ai influence prajecting into spacc
irons ihe ends anti running across tise spacc ailthe apen undsi oi
tise tsîagncî. rhese inmagsnaiy projections or currents, ai thsk
silystersous influence are calied "finca of mq4rneicforce.*« Il re
uc hsave the nsagnette force and tise next thing is ta get the dec-

tritt. B)- issuviisg ais anssatuire aiç mass tiiebe !iseb ni s.gnetit
foi-te atl tist endls ai a issagiset we find it requires tu r-eiwiltliie
a enîirg . lîs clie case ofa dynamo %ue obtain this esters>' front
stcaisi, wuater-power os somte otiser Source. Tl'ie geller-aîioss of
eiectricity is as easily îsnderstood as tise ietlod ofigeîiisg powter
b)V a steasîs eigiise. I t is kiowls tiat if ste take a coîsdurar (if
elecul kit>, Jike a1 coluismoi cop;ser tvire. ansd b>' aîsy îsweass caruçe
ilt 10%ue tîtrouigis lses a1i îsagiseîic force ini a celiniai directions
titat elccficily utl be dle-zleoped ils titis coistîctor. No onse
îreteîîds t<s expiaiis wity. Titis k Isle wlsole issysîci y of ise
dynsamto ut itîs ail its astoisiig jiossibilities iis tise service ai msan.

Wue knau hotu ta <la il but are as issuchin us nysîery abut tise
reason Nature acts in tîsis way as we are ta exlaisi ut'y ais
aisîse gaes down instead of rip uu'iei rollcd fronts auor apens lîaîd.

A dynamio coiîsists princii)ally ai two pas ts, anc ai wiiicli is a
large- issass ofsoft cast or wvrouight irais calleil the ussagnet and
tise mtser part ks caied tise iriature. Soit iran does not reiaits
l>eiinneistiy as a iagnet exCept tai a u'ery siigit degree. IHaut%
cu-er, saisie iagnetisii ilways reîssaiîss stored inu iroîs. Tisere is
.a CIern o ainsgssetisms great cisorigi ta be esisiiyaisd quickily li-
creased uu'ien praperly ltandied by uteii-kisown isetisods. 'rite
revolvinsg sisait, as seesi in tise ordinary dynamso, is called tlie
armature. Tise armsature is usually construrted by isauing
lsusndtreds ai insuiated capper wires ii il anti is msade ta seu'ol-e

at a lsigh u'elocity by sarsie sîsecisanicai
force, sscis as sîcans. Suppose îiîis speed

* is î,aoa revolutians per inlute, wisicit is
not ussutai, ansd îis.î we have 5ao %tires

fil"an titis armature, thivc es iil biat c, as the,
armsatuîre revalu-es, u iat void he Ceqîiu a
lent ta a single uvîre Curling ;tCr'ss ail tise
fines aifsssagnetic force ai 500,000 tiisse%
cacis minute. Tlie smagne generally est
tireiv surrounds ste armature ansd tliese
sssagnelic lines ai force are, sisootiisg
tbrorigi tise nrmratutc in a conlissus
streaisi i an inconceivable u'eiocity. Ail
tise wuire conducto-s ais tise rev'olving~ ani
atuire as tisey iîau tisese fines afiîagnetic
farce are coissîantiy pickissg rip their littie
sisare ai eiecîricity asnd enla;rding il by
limeans cf ingenicus imecsansical der'iccs
cannectiîsg witb ise condtucting uvire tiat
leids iroin tise dynsamo, anst recciu'ing tise
returning eiicity aisanatiser wire lend
ing into tise dynamo.

Onse ai Naîssres wanderfilily nsu'steriauis
rRV.îi>lT G.N. W laws causes soir iran ta becie, its;m"-nctic
CassiA~.witn srsrrorsndcd by a curressî ai ecc-

tricity. lit the ordinary dynamso tits lawu
is ai tise greatest utility. As tise electricai currcnt is being rai-
iecîed b> the reu-oiving arîsatture, il is led arouind tue misgnet asnd
its tise nsagnetic geni is quickiy cisanged ia a nsigitty force,
again feeding the armsature which transorsss il irons niagnetic
tm clecînctai forte. *le averaîge recet isa> floi c iîaosc Io bed'
any farsiser *snla tîsese uslysteries, brst inay be satist'icd ta rsnder-
stand isese mîain principles isat tindecrlie tise sîscitanical iesiera1-
tian ai electriciry by a <lynaisio. Staîed iner conçisciy, permts
Ilse ta repecnt. A condrictan ai eciricity if mîade ta jsass titrougi
a nis-agssetic cirrcnt in al certain directiaos viii hiave a ruinenti ai
eiectrir tl generaîcc in titis canductor A dy'namoaCisii
iii sîîsiy aia magner asd ais armatture, ant ai tisev isi i>e put in
mostian by sanie orsîside force in >rdcn ta genenare cicctriciiy,
isen isese sina-ll portions ai electricity as il is griserateui arc k'd
aff, caisccntraîcd for tise. *ilus the geiserasiai ai eiectiirity bu'
a dynaino is a hsappy combinatiais ai tlisese Iwto clnsciy neiated.
ossinipresetst fonces, issagnectisîin and cci rieity, b)ratighil :si>aut by
dt e >penciitre aicncngy dcdived front sonse ailier sourre- i: aç
nat a netu crealian afessergy, but anly a change ;n ils fonis misae
tonuenient for atm use. lnsîc.id oia beli or gearing as, iiia strass'
cngine or a %,uater-pou-r, nue cari conu-cv this iorns ai energy far
nmore cconansicaiiy by a uuire ta tise Place tuc uisis ta tise it tf,
pffiduc.c smotion, lient or iis. The ciynanmo s flot a substitsite
foi thc sîcassi engine or tuatter power, bitl ii, simpiy an arsxiliary
B1> ils tie tîsere is always a considerable uvastaicenM), but we
gel the cncrgy wc tise, in the niosi canomicai tuay, to tise place
m-itre il is înost rcqriired. MdrlaavRer'z 'dJu
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WORK AND POWER AS MEASURED BY THE STEAM
ENGINE II4DICATOR.

I uîs folloît .Iîj paliser 0it the above subject %vas ruait b>' the

au tloi , (:.tlt îj. l a mtîîeetinîg of Nlt>1siirwl ilratuchl 1' o. i,
A. S. E. Iinîrndt-tor> to the palier, as 1îritîted beloiw, the

auttlor gaiea .îitel' Iistor% of tite invenitionî and iiprov'cmcnt of
tIle' iticatol

I o il i non,îro Cccl t0 ail ietigailoi (if tilt reî'elatioiis of

thle iiidit-'itor dtîg ramît. First, it is sin iff' a i ecord of the

Irestie *tgattlt <tilt face of' tc pibtoit ciuring -a cotupiete r
% oluîton tif the cratil pin. Il gaies no Crher ; tlue test we iutst
(Io ourscebe. 1 titi antaie titat there are able crnginccrs, aien%

lit foir éat% posititoin, inutelligenit -liat rcacig ailes), %%-lîi yet cansiur
tite uotoe ting a hutinbug, «andc look -at inîdicaî ing an ii ut as
meuelt'li >wt il a tu>. Tt) (Io tsent justice I wil deÇend thteîu.
1 la(e% haie tiever giîvit the sbljc a1 s'rîous tllotght, anid düîriîig

tueuir cciucation as cigicers, the instrtumtent %vas îlot ira tise. 1

liame oftt'i told liteiu tltat ir Jantes \\atlt, \Vti. «,%c\'aughî and
D.tt.ooclî ionsi icc't'%sarV tii itivett instruieCts to tell attltit

t%i ia ga~,olîxî ciii In thleuil tc'lIindcrs, pertaîts it îtuld do tis ut>
harun 1tu rollotti tlitir eaîî

1 titi1 atuare tlî.i tise standing (if the todicator lias beeni ittjtur
ccl b) cju.cks and procligies mtets %vlan will practically tell 'ous,
tîtat %vitat tilt> ,lotît know is îloi ttorthitîowiîîit. It ks plain tliat
tit) liaiv- îloticre tilt firSt lcssonI iii indiCatoî itractîke, tîtat
ive knotî îCry littIe about Stt.Ll do0ilg tîorl, ira a e>'lincher, and il

îs .'dî'tsable to bc îxto<esi. But it is saitl îthat ttotltng wîas mnade
ini taiîî, lait so tilt inclicator quack, perforins the imîportanît

sitîssioiî of bringing tilt instrumeîînt to tilt notice of aile public.
The tnlechlîan'cal ternisb, ', \Vr, l'ower," ', Energy," tîhichi
intîst bc used iri our lîresent eniquiry, liac butter bce ied.
l'lause itorcis haie a techclîi îtîcaiîg iii engineering~ îviici
taimitt l>t fratîîd ai otr cotisattoni dictionaries. " Work" is motion
aj.atuîtt resistaiîce. A rcsibtance is ovcrcoîîîc, mtnoionî tak es

llce, îîork as cloue. " l'omîer," as uînderstond b>' the mîodem
ei>,ncer is silmply tlle rate i tîliicli tt'ark is donce ; tîtus, the

liainitsr of a jile dritver wtiglis -3,000 lbs. aîtd il is liftcd 3o
feet Iiitl ; hucre a certain animantt of' wor, is dlonce, viL, 3,00 lbs.
lîfîcc .3o feet, or uts cquivalettt ira foot pouncls, 9,000 lbs. lifieci i

(tal it gh. Sn faîr tic cars say no0 ancore. But îîhel i Sa>' liat

.3000 lIs. as lifted 3o fées Itigi in liaif a mintute, a rate of n'ai-k ks
îiaîned. Aîid tîtest tistus: factors, nitcy, atotint of resistailce,
tdistatîce îtîoî'd. îî'athll e rate oir taille il wvas dlouc ina, k the
.. Iottcr» îvttcli as gecralil' e<.pressccl iii t"'lits Or 33,000 lbs. îirt.
&( i root higl iri a inuntte C'aileci a1 1i0rsw pItt'r. Buit il must bce

ieieîibcred iliat tItis so calleci l. p). is oîîly a couvecnient untit.
il wotild be absurci for tile Grandîc «'rtunk or C. 1'. R. to exprcss

distaunces b)etw(Ccn stations ina iiicitcs. Th'eî figures uotîid bc.
couic -. ; large, tiat "'c couli not, ;.unpare or caniptchcncl tuent.

Ili c'oiîscqteice a unit Oi ('3-360 incises is t--d, calîccl a mîile.
1t i-a ;utîs so ai Ouir business. Thie tnits of wt'rk, 'jonc b>' engines

lilte ci) so fabt, itat a unit Of 33,000 foot pounci lier mtinutc is
tîscl. tîlici bnuîgs titeaittoutt itttin our comprc.'cnsion.

'T'he cengineering **Eiîergy " is Illc abil'îîy to do os !lîc capacity
for p)Crforittinlg work'. W'C l1iotoner Itoî%VuIlle CJ elgineerNs,
iitailtgcd to c\lpress theuir icleas nviîtout titis wt'rd. fo: its use b

clngiiîccrs, us tî;ict inoucrit. 'lie re ln tic habit oif toining
utie ntord frontt L.tin or (,Ictl,, %tit tile lestait ili.it tlle% -cn-

Itîsech ltclistelîes, andcilotler petupule .ouiid tîi final outi tvlat
thici' attcint. (,o an Ui Iloinaîtcnture station at 4.3o ia tce aficr-
tiis.t.ndl vis wili bec scierai locomotives, standing in front of

train'- *I'les iont qtîieî ,%ne pca.ble tliey are doing no %i'ork'.

Li.oo iii tlle <-.b, <o tît.î sec t11( finger of tie g.luge, painting to,
icu.ý c 1t.1iîç tilt ltdc.t tlicrt u.% soiciltung stboot lier titl Cif-

lceîtClt [sotus lî.t îtould be. If the lang~ui stqxod 'tt o un UIl tz.augc.
It ilt' Nt:te sie 1% In, bite is pubse-ssed ai enery ; site is cal).

,%Ile of doiitg tî-ark. andI tue aiunt cari i>e dcîcriitincti. lIn titi%
t ae tirg> C\ Wl.iu fui %tu n <e beîtag ls lin% ustd. il vs ai

rct. 1imunag~ine tîte train goiitg along ;it ;o tics pcr itotr
Ntc.'tîît is ,auti(ci iti tt tais : %e kvicis Oil going t lîcrc -s nou- sin
force drawîng licrioiîg ; it is the cncrgy starcd in tic train bt'
tuer %îri, I)rcf)io%% donc by the citgine. lit titisfo'anti is cncrgy

Iîn ittuitioni, antr<i pîro iit ii r apab of doing ttork, look at

ste tle>siîtri qauîsed b% ax -tlisuion.
1lie itterchalitil aluda of ntotk tîjîcrs Ci.Cr> c.tbe or rebistaitte

tovcrcttlc wîltctitcr it be thte saing out of a board in a allait, or
the brcaktiii af il tiiin a collision. Anti so ini the cnsc of ta1

utIicul, elierigy ks st<ired iii the casa ly part of tîlie st roke, antd restor.
cl irt the latter pari. lluildia clastnacross a riî'er- ýt1te itttî>ouiideci

%Vater- k a store of etergy, ; wvork is capable or beiîîg (lotte tlîtr-.
A boiter încher steauît is a store of cnergy ; tit %%'ar, s dlotie b>'
tîte bolier excepî ina case of aita expilosion. ''The st%îall îttnter% ci
eî'ery day have ilieir cxaiîles. 1 i "nch atp îy dlock at itîglit
iii clo'ug so I ]lavec (lonie î'ork ; b>' iaisiîîg tel it itits1 hlaive
storcd encergy ita the tîciglît. It ks capable of doing ît'ork ira
driî'ing tîte dlock fcîr Ille itext 24 Or 30 itouls. In aIl tîte cases
itîentionced, Ille aimanitt of îu'ork tiîat cars bc donc is in p)roibor.
fictn Io the' storecl entergy, eihter ni rcst or iii mtotion, and il cat
be coitputecl. Froi dais stancîpoint ait indicator cliagratît as a
diagraitt of citcrgy. Gii', mle the scale of tîte spring %iti% uitîttî
it %vas taken, tîte ciaincter of thc pistont a tîte leigili of stroke,

and 1 cars comtplute tise îî'ork donce per stroke. (;lve aile tile
ituather of a eî'alutioîîs pur mtinute atnd h cars caitptite tîte: po er,
or th' r'aie at îî'iiclî work is clone.

'l'litre are ntany distintct classes of coagines sîlcie valve, tttilt
lai> or it-itîtouit it, ttitlt a goi'ernor anti tî'ithoîtt ; saine have ctît
off valves i tilt back, sonte cut off outside of the steai ciesu.
'i'eci tîtere are -. titoutat*tc engies, contlctsîtg andi îosi-conclt'is.
iiîg, coipotusd elîgities %ith ttî'o, tiice and four cy'iitdeis. Exl
class ofenrgine, ifnn good wiorking ore mksa diagi'ani ttith
cîtaracteristics oi the ciass to îî'licltil belongs. A glamice is gen.
crahl>' suflicient to tell tîte famnily it camte froin.

hn tise nultiplicity of peculi-triies aud torns obscnî'cd iti dia.
grais, it wvouid be îipossible to take notice of ail, 1 tltink cite as

cîtougi, auti i have sceccted onc of tlc Corliss class .< ina% be
a Brownî ov a Green, rarany otîter of the autoinaic faîîîiiy, îîvilla a
cylinder W6 ciatticter andi 4:! stroke, nîaking 70 rcvolutions pet
inte, a piston speeh of Igo feet per mtinîute. 'T'his engine is a

coînton size, neitîter î'cry large nor v'cuy sîttail, %vitl a f'air slîedt
of' piston. Aitther reason tilt> i selected titis size cy'iundcr anti
spced of piston is to avoici frictions, wihicit il'ait>, iccîuired con-
stants, arc so saluait in titis case litant lthe> can be neglcctcd iîtlî
out any sensible error.

In detcraining tîte periornnatce aîîd efficiency ofait eigiuie
by lmans ai ati indicatoi, ih is tîsufl to caicuiatc certain cluan.
tites, calied " colîstatnts," îi'iicit save a greai lerai ofaftier tirat
antd trouble. A contstant 'is a realit>', it is tite restit of a calcula.
tion carried ot t a certainî point, wliicli point is contîn o 1 il
enigines ofîthat size pistont, ancd spced of' piston. A potier con-
stant, foi aur selectcd citgiiîc iîay take titis l'arn. Wltat is the
power of a 10*"x42' eigiiîe, itiî a1 piStoit s)eeCi Of 490 feet li'r
minutIe and i lb. M. E. P.? %Vork titis out ita the ttsuai wtav -

sinlti>l>' the piston arca b>' the 'M. E. P>. ancd b>' te piston1
suîee!d, (liivide Ille prouut b>' 33,000. The quotient is 3, îî'Iiclî
is the ha. p. %v'illa ont potînc NI. E. 1>. TItis is lthe IPotier contstanît
iii this particuhar case- Lontk serinusly ai ibis for ;i few mio-
tteîtts, -anid vaut it-ili perceivc that il' tîte M. IE. 1. %ins hothuleci,
voit îoulld liai-c double tc poiver ; if the M. E. Pl. îî'as tripîlî'(,
i-ou ti-oulci lav'e tliîcte limes the p)oî'cr ; of course ail ctlter

factors areinain the saine. If vois have cioutî>s of titis, îi-rk il oui,
anti you %till tuttI it <s tric.

it as then cstablislied t:îî the ÏM. E. 1. tttultiplucd b>' 3 is the
ha. 1p. ofany diagran tak'en iroin a 16 cylinder hat'ing a piston
buecd& of'4c>o fiei pur mtintute. Il ib bontletittes best ta kittoi

c.\.tc.îi> that tic arc doing. If anyonc itere ttorks out titis cou-
statit, lie iîli final iabat the areai constant is a1 ilîree-iundte<ith
liai-t less than 3, wlclt i have tiroppeti as insigitificat and ai

noa consecluence. An extra pistait speeti of 2o incites per mintute
wuoulci brung the constant up to 3. Laokiitg "ut the thing front
.a mont> point o ai cii, a tenlant i-cnls i li.p. front our W'" cngluec
ai the rate ai $75 pet >'cat. Iii iîorkiutg til the Ii.î. ai tîte cnagiitc
thetconstant 3 lias isbet , otîr tenant is payîng one-tîi'clftli oa
cent ton tntacts per day- -ani aintnt ofino caîîsequîncc in suîch

Anoîbtci carusani îwiuch utueti aotl a poi'derfui %vecapoli in iise
lîands of thte crngineer, îs knott as " pistoit displicntent," or
the v-olunie siVeh> by the pistont thile îtakziîg aite strolze, or oite
rcî'cluinn, or cuiring anc nminte or anc iiautr--r for IlIt aater,
anc cia> il'you %îisit, but for goond rc.'sons il is custontanr ia
caunit il b) the itotr. A ntoittcitt's thought ivill canvtncc aîn)
engincer itat i work the cylinder and piston ai an enagine arc
actuaill pcrfornîling the fonctions oi a icter. She dtschirgcs
cver strokc -a certain volume ani %veigit ai stcant. The î-olui
is constant, but te wctght varies accorcdant; a the pressure
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e.xt..îîlg inî 11e cyiitcer ai the end or tlte Stroke, or the 'a terminal
prcssture, -as il is calicd. 'lhle amloulit of bat11 of thcsc factors
cflfl lie dettc!rsliied as casily anda accurately as the cuibie con.
teli, til a box, or Ille weigiit of a bar of iron. Il is gencrally

ad ~beand always berncficial to knowv witi precisioîî icisai is

golîig on aroutnd tis--a fiy whecl turtis arotinti ; ai ptiston goes
lha, Lvardls ;ntd fortvartls, but tat iF not ail ; let lus sec what is
le îllv l)Cing clonc in ur 16' cylinder, 'vith a piston speed of
400 &reî pet. minute, .121i oui>' in relation 10 Ille Simple iclea of
tlist;tuce travciled by the piston. The piston travels 49o reci

,)Cr minute ; in si>' minutes or one hour il travels si\ty tintes
400 fet, or 29,400 icet, and in a wvorking day of ten hats dura.
lion, tel' timnes that amo11unt, Or 294,000 fcet-a niulmber tao large
for w; in grs-lierefore divide Ibis distance expresscd ina
fret byv 5-280, the nuilber af fect in a tmile, at gel as the dis-
t;tît e travelled by our piston in at working day ai lentiirs, 55
niiet% anti (Y 0 icet. Tlo gel a step) fuarter, in a year oi hre
îîuînuired %wt -king days of leit itours eacli, aur piston lias trav'eiied
in the cylincler a distance af 16,704 triles. Soie many îbink
that sucit tlîings as titis is iuîcrely tilt gratification of idie
cîtriosity, but tilt lacis tIrai I have sîatcd have a bearing on aur
inve'ýtigatiaiî tItis evening in a iiannier talt stspectcd by the
fauta finder. Our se" cylinder lias a piston arca ai 20i.062-",
anti l'loves 42 incheS 'cdi stroke. Mac dispînceient af the
pi'4fln or v'olume oi steaun passed thiraughi the cylinder eachi
strutkeC is 201.062 x 42, or 8444.6o4 cubic iiîches ; in two sîrokes,
or one revalution, 16SS9.2o8 ctbic incites. TIhis nuniber is
gcitiiîg incattîpiehcensiblc alreaciy, so 1 ii reduce it ta ccîbic
réel b>' dividing il by 1,728, the nuiber of cubic incihes in anc
ruibic foot, and gel for answcr 9.773S cubic feet, being the
volumte displaced b>' the pistanitlting ane revolution. But aur
engine iniakes 7o revolutians pier minute, therciore the revalu-
lion% miade lier hiour is 4,200. Th*Iis nutaber unuitipiied by the
piston dispi:uccunnt licr revoitition gives tue 4i049'96 beiug the
pistan dispiaccilicut in cubic feet during ane laur's ivork. Voi
%vill perceive that this is also the volume ai steai that lias pass-
rcd irotiglt tite cyliider (turing tIil ti ne. 'Fic numiber 4i049.96
is kunown as the dispiacemaent constant ai one ai aur 16' * nrgitîes
îîîaking 70 revolutions lier tminute, andI 1 shahl use the îvhole
nutuber 4 i050 as being stiticentiy- close for the purpose.

A'rmied now ivith aur power constant ai 3, and dispiaceient
constant Of 41050, wC arc in a position withi the assistance ai an
incicator ta quickily and acctiratciy dicraine lthe amount ai waork
clone and lte casî, wlîercby wve can compare the performance
viîth oaiher classes or sires oi engines aid aiso discover defects,
if any exist, and point ott tc reltnecy.

Vou ail know itow indcicators :ire tîacliett ta cylinders, soi i
itill not occupy your lime wvith tuat. As a general mite, Ilte

sliortcr lte piple and lte fewcer the eibows, lte more rcliabic is
tue diagrain. TMien soie frni o cidcirg lte motion îs neces-
saty la britîg te sît'okc af tilt piston wiltin the Iiiiiits ai tue in-
strunent. The swinging; lever and tîte pantogtaplt are extipies%
ai that. N'otiing in indicator praclice appears to have giveni
cragineers sa mttch trouble and contcerna as a truc i cdîîcing motion
tuia' cauld easily bc applied ta nny engine. Differential pulieys,
sprtng pulcys, inclined planes, levers, screwvs antd pantographs
lia% c ail been tîsed It appears ta nie that the proper solution
oi the question is la have cvery builder ai engines put an as a per-
mnanent fixture sontie nppraved formi ai rcducing motion.

I w;il nov suppose that wvc are ready ta takec a diagram M. The
pilles ]lave been blawn thiraugli ta cîcar thein af :iirt, lthe insîru.
tuent is in place and warmed up, a card is in pîlace on lte papier
dtuum, a truie rcciucing mation is in plauce and ai worl, with %
ý,tring ai the praper lengtlit communicating motion ta the paper
dntmi, and the instrument is in frc commnunication %viùh aniy ane
end ofthe cylincier. Afier being sure that ail is cight and in good
nîorking Ortler, apply the pencil ta the palier on tue revolving
drum 'tit1 ligit pressure during ai ieast anc catupicie revolution
ofl ihe crutnk-pin. Next shut aff Ille steam front the instrument
in tc proper maainer si tai atînospheric pressure is on belti
uîpper and liwer fatces- ai the piston ; put the pencil an the
plier again ani drtv the aimospherie line ; then unhook the
%[ring; Ille dmumi stops rcvoiving ; take off the carci and you
have a diagram ai the pressures wiih c'cisted against the face
of the piston then in communication %vith the instrumcnt.

1 wvish panticularhy tn again crait your atention ta the fact tha1
anr indicator diagra m is neither marc nor iess than a record ai

pressures, %tnti firati that record nve iterceive ai once tc stite ai
aflairs ilIat emni oIlte cylinder. Titus if the Steai pil t uas
îiot opent :t tue bCgimtîiig ai the stroke tue pelîcti tlacs îint rise
ne sec i aI onîce ait tîte diatmatti ; or il the steatît is lield loti
lotit: ai the cylier ;tuu the pcîîcil reiiins uji tt'lten il shotid bie
clon, nve sec il. Il lthe back, piessume ts lteau'y curing Ille rettit-it
stroke, if cusltioîittg is ex~cessiv'e oîr noine aI ail, if the steatu
pîressure droips excessît'ely dctrîîg admnissiont, ai if lthe getîcral
beliavitar of Ille sicaîît Mlile at uu'ork is faulty, )'ou cati teaci il ni)
lthe d:agrani. Besicdes, ntost Imuportantt results cai bc obîaiited
Irotît il by caicîtlation aîtd tteaisîtretîent. 1lit ail cases, tîte letgthi
ai lthe tiiagrattt, whateu'er it tniay he, is the sîroke i tue engine
front %%hilchil Scnws ctkeit, and lthe licîgits or anotîts af pressure
on1 lte cliagrâii are illnsured byV tîte scale ai lthe sîring titat %Vas
in lte instrmnt 'ulten tue diagrai %vas taken. Gcneraily tue
first thîitg ta be (laile is o cicterinine tite ?'i.E. Il. rili nvitiî a
fewv y<ea*s ago tue only ietiioc ira general tise %vas by ordintales.
In tItis case, aniv lîtte drawn perpcmttictiiar ta lthe atumlospiierit:
line ks an ordinate, saine as itese perlîcudicular lines ait tîte
blackboard. 'lo do tbis ina lte uisuai waY take a short, sîraiglit
edtge and la) it an tue diagraîti, sa lianît anc cdge coiticides vilth
lthe anitspiteric lise ; tietu wvitlt a sitali sel squnare trect lwo
iiîes touciig the dînagrati ai is cends. 'l'lits deiîes the lcngih
ai the diagraiti, andi titis length is ta l>e subdi%'icded ua m> ni
ber ai equai parts, but tint less titan Io. Titis catî bc donc by
trial wvitb a siai pair oi spring bons or dîvîthers, but matmch bet-
ter witl a Sc-le of 30, 40 Or 5o ta the inclh. Aîîîiy tite scale ta
the diagraiaîîd slant il titi a conveniebît nuitiber cati be reand be-
tween tue îîcrpendicuiars aircadciv eed, tteti wviîb a mîcedie
point, or a fine point ai a litI peucil nakze marks on lte palier
carrcsponding ta tue divisions on tue scale ; tîten n'itl yaur
stmaiglittedgc anti set squtare <Iran' orditnales îhrotigh youîr divi-
sionai points. But aut incaitîparably beiter tniethod is ta tise
titis instrumtent whicit is macle speciaily for titis puirpose. La>'
il on lte dingrani andi open or close t tiilt e lengîi of lthe dia-
grain is bcunticd b>' lte carrcsponding cdges ai tîte lwo aitîsidie
bars. HOlaM il there, anti viîth a Sharp pencil ruile off each bar ;
titen you have il ttinst tcctir.ttclv cIivitle(d ino îa eqîta.l parts.
Lookling nt aur cliagrat aitec titis s clone nre sec that cl d'i'i.
sion lins tn'a properties iii coinion -tltev are ail of lthe saine
n'icltlt, and lthe sities ai cadli are botincied by stmaight uines. rhiis
inakes il passible ta nsure the heigltt ai cadi tih close uic.
curacy; theui utitit the scale aof the spm'ing, measuire lthe litî
ieiglit of ecd division bectn'eci the hunes ai lthe diagraîn. Ila>'
îîo attention for lthe prescrnt ta lthe atinospheric line. Acld titese
alil togetiter anti diu'ite by tite nuitîber af diuisiotis-îth qîuotient
is te \I.E.>. ai tc diagruni. A beiter n'a>' is ta la>' off lthe
division liights on lthe edge ai a strip ai liaper, aile afier the
ailier ti succession, no breaks ; nteasture tiîe lengti ai lthe %u'bahe
witii yottr foot rmile, nuliply lIt aioatnt in incites atîd cicciniai
panis b>' te scale ai the spîring. ;und ciidci b>' the nuniber ai
divisions. 'rbis niellitad is more expechitiautis antil accuirate Ihan
Iltc flrst onc.

lo be (onlinued.)

PERSONAL.
Mr. J. .. t'imer, a pramnising youag clccurician. bon of the pirapnetor ut

ihc palmer flouse hoici. Toronto, succuaaabcd ta a scuere aîiàck of clip
îhcria in liais cauy. a fortnight rago. hit: had rccntly resigneut a posiuaan
ui-Ih a Ncw Yoark clectricai firait tak tukuhe matn-Rcincnl afi lie Kirlav
i busc a: Blranuford. o!which tais f.auhcr îs aiso propicuor. Decca;scul wats
nicnibcr ro! the National Elcctric: Lghu Association afute United Siaicsanut
tais applicaiaon for nicmbcrshilp an utue Caiaut 1Elecîrical Association w%-as
Io have tîci prescnîcct ni the next mclctaig «' lie 1-ccutte (ýanîataîtc.
0f a geniai disposition. ite ccased %%-as field an mluch regArd by a %%acte
cardle af -tcqtuun.tnccs. by whoan lis.% untiaic> dc'aih as <teepi>, depiorcd.

PUBLICATIONS.
Th pi.4rena as nit an a.îhi liouîghtful paliers. lis table of contrnis

isasvicas sih is inviuîng. Ailthotiga the mosl litîcm-il naît progre-ssive of
ail the great rcu ics's. the Artur is prospcring in % nianner %% laicti mnilacalcs
thc trentd af public uhouaglit ad prove% îiau tlle people adtmire blisc. outi-
spokcn. andI caracal magazine-,

Uernanny noue employs5 for ais clecincril na.lc>anca. 73r.st.alionary siCzaa i
caginms which rcprcscn: a toali Of 3854 sîcanl lhorsM poser andI 63 laco
ntailcS. dclpiang a.26(>'harbe pos et. sa) FI*Zrzê:11 This 3,6i- horse
cuin (urnish 400.000 incandescent iaaaps ofi G entle posver ech Onr
hundred.iad sca'enty.setven -tauionnuy stcant cagints anci 12 Incoiotuvrs or
to.ooo4morse power are isiçc in oîhcr cccrcii intusînes
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1 la.t.à t,àil,àt:' -not, &.1l .it i tl.9sg h~tule % uts ti' là& tiSosis o Sîto i.

Pt.a- . I Ait t si )a.l f. a lmJs tg 'ttt crsgtits'siig vn 0 rt ab ut grî-isî %.il-
.sli. .t'. sst ' î.1, à tell . tg id flt Ssxl 0. tfil .sv, sl à i à .slt cit i ai se ut Ilte latesi

.tt.'it,l n4 3 t sd s at îîv i, sus hathis. 1 lie IPUoýet ls.ssî,.ssîteit
.1 LV.'ss.s2 ;..sgt ist:ri.0g tu. oui îîrs'svsî .It . lenu thitet a goosi re;tsoit

lu 1PIc ý 0 s-' tsit 1.5. l pat ttitt.s t l t.. ~lot is lrtstsssttmi %Cr)

.sc'un tic s's:lsîsss'd là % oasher is sari tif tis kinu. i'isrr are praj.cts afluat soi

t5ilfig.s.g tl~pStt if iti. i . it ,1tS. tu flt tuncse ut ess Ofaui luîsngis
ot lsut: lausi s,î anti a ..s.s a..,ua.ii sn a total ut iab,0.OO il. a..
Us k !.tilt tascm jas lt ati t ut ige ltl panr of ut iag.ina. ab tu f .kt ruits

il.. I il ,li sttIîi là, c.it, i î.tn t.is ielut: e sU)L tast.sttes.' bellsg
.,i.. oste. i .trio nul.t ai .1)fItà55 lu gfst l5uit deittilb ut iity Ut Ille

-fist. l itt i. glai cltt-à îiitllett tu o,.S.tg~. ustittss;tt uisue îteus.
it Ilis îsrujav t> iA' flot ( .tt,îtasl Cuasa.31à. li. by. tit s.uricy ut scser.il

ititn8licib ort . C uttsst.aun. naas>1h .. t. .t Sele i atinal .lj. agnse
jili .1 $Ztlàr.tl ,ltc o utlt Nslsîs..~ ly uijt laistsp>n lu flic Sî.g-

.. % fttttna ui àas ut ittsàusà .,fti- k1.5Sn.! O .ts tu ui.tn >uaile ottdssaîlsun
Ur<i ,tilri i..ti l.tioglitêivts. esîgO.ttees ellttîsrltsil %evîrs planesr

ilids5h5~ , .tti l' ut tise tebuil tf1 o titisr) i#eture ) ut. lest1 the geii.
ki0Untiul.t ortîhs tgî s stil si iti fia lu pnu ts.t islèai~ tu .%Ut ut uII

i AmItl fltn tlirusi ttjtut tit scircett a1 dtu ut flie F.iils. and gsse yuu tcry

Or flictesiienlsc iju%%c relirttent:sI la) tlt îiescent ut tilt 151er frunt ils
tsjpl)tt't lis luneslC ee abter flic t.' l i .%btil 3nitlisun 111.> hett às utli-
£VI Il prescinl .4îî aggregale Ut Unl) abouut .UUu, ILL1' au dit Mill.% >u se
on tlt lefi oi flic piclure. Thes %%.&ter as broatgit lu tlouse tutuis b> a surface
kanàl trulli ilic updx: rtnsdîes U tlt rivet. aînd, %Rft lxibssug itiîrosigî tut-
lainers il disdtisrgcslitnlo tire sipon .îr abat h.lt nas betsecn flice lesel of flice
grossira andîli he iel f tic figer flica tisel races. farnsrsg il frninter of

ttsass.tlurs, nitîcs fdis. Orai) .aout flair tist avasiablt beauf os Ihereture
iliilzý-t. If fic syslenh .iuled iIerlu i..uld ic fuliuits.'sidusfture. îhece
n jîslti Wlist tt difs:ulty ln csî.tiiiastig a5 slaluti toi tlt genr.aisn ut .ttty

4tttuttnt oft IeCi ira ti Icli îiî. liat th ier .s là ilirosg slle of pîublic opsnsgul

against ig lits,tiitiitntn ifto all Iure' hyslraulsi. nurs un the rater bank,
tu %.%) noliitsr of flictl' iSeult> ut ftindtn rooiti tuit hen nd the apen'aî.t

biiu i îdist aouid tie resîtliresi. 'Ills (7.1racî Conijxany bane. titeretare.
resais-eti lu s:.riy o15t lteir oIteriufls. lu a greal CSlttti. undergroaund . and
li dit' t-et saonient art' drit.iàg .% itunnes:l >0 fi. htgh l'y aa l. %%sie. .,nd

absmul 6.;-oo fi lng n ttih is Io serbe as aî tîil rate fur Ille %s;fier easttng
.q. us fi jus ihecir pont r bt.tîur. Titis tuntl -sstns un tlt dattcltts y tNot

ti ntil 1tt'S. ir 1 i% i tuttli Ls p.ttl sitlittrgcd trds flic lebel ut lthe lots et
riî'tt 'li t al tai? lmr'lni's:n sa lipper andi lasset filer as =Ottf.. andti he

ae ir ra ti ii ts Illes 1iiîitiiIi 5 40ri 1lac taict tt tise taa raee îs a
itrmt'as' nerSsitale' tits turbinîes bartng pia.ed il ait s atif. undtsergr'ound.
silîs ice :lititlac utt(' a fotines. et.nul b l abde longer titan flic colun
ofutt î le iti cati lx- Iaîiitcesi iy .itt5.Cl.prmssnrqc anti flotts anereasesc

very iatcrialdy flie eng'ineering diflicîtities oi tise nasis.
l.aist suntnser %fie Cataract Cantpan>' inviiîct a linttîîeui nîsinler oftenginecîrs

it> sent isn projecis foi flic cmo.llun andi tansontssian ut paner, and tssttlied
a Cotsitiiission, tondier flic presiiency of Sir WVilli.sta iitostson. Co snveslagale
rantd report on Ilte proiets. *riîcruet ict la 120 tOlSipetitats. Il%%% of these
oniy i.1 eastieic sî'thi lite ptrogr.tnse draien îtpla> bflie Ça'ntnsission. -Ind

sectre itetefore loritt la bc' quîalici ta hav'e their proa>«'ct exantsned. 01
iitc t4. riglit conipctitiors sent ia cantitined projects tar flie =reaias ansi

insniisssast ot panes'. touîr reterrd anly la flic cre.sîiau. andili ta IoIle
îranîîstsian of flic panevr. Tie poinst of itlcsita tus is 'tiaIat îieîhols
mcre at:ggesîs'd b' flic Co tuaiiiesi conspeltilas in trainîniîssion. Tire qîses.
tan t as seisist eosnpliseaed by flict tact filâtî sanie eonsîscîilars lhava: sug.
ge5îti tîîtcài ss'steni% of tninsnilsblan. andi tiat. in, eIasstfy'tng Ilte sciseites
.ni, rlixîncar.l. îsneuntaîios. atnd )isdratilss. me trtatsi cotnfit orne compelitors
laocs uvs'r. On fits basts i ftnit iltit Ilte foliowang reps'esenîs flic telasîtsss-

mon irti p t %t ;Citt. . pnrunt.tilc. 6i . liyitllt. 2. Il as rîtaiov
ts'snarlkaile Cht4ic lasil.ine atttgi ai o:u lecînt lrAtnsinitsssan sisosld lie _%O
sîsit.. Anîd aitv tajiii>% tetiaii' ald flisete bilotils have Ibeen as tnany

as% St all's..-sit. , % ttLit.i uitti a pat.1ii> ;sssis-sseaîed proneusLati Irans.
sttosiiit. «lit t xliiense ai tolirs% sttnagerci g'ses la shtow ltai r'sen as-

.dt: consp.srat-,eiy 'hubat clsîtnees ,r asC iç ts h ic: va -Ii îsuni.iuîe îransrntis.
satun. tho: tola il ellt.> ttc e inerali> bel%%iseni .întt 3o lits' cent...Ind îlots
..estainly fot ci:teci 4o flet cent. %%e e.înnot stippuse lit engonces-s isiso
it.vc setnt filf ptIntsifIt Irsijmt.% ;tge .ginnti fhfis lad. t. . lny tglle, ne
iitisîl ,Oilippt fli tht lit.ijOrt> ai iteu qre tiîtte atsite liti itgh eliiseny
,.tfut lit , iKiited frtut ntpresstn asr liitnsittssui. Il. nevecthriess.. ise>'

lia. adtiîexi s:untpie'sesi ato:i i stresent-e ta erIeetnstly. il ntusl tae lot ane'
ofi îseu s-.ssans. i.siet lthe> lisat na con.idrnce in the capastiis ai ee.
tai., ttl~ts uiti lte cutîsîdct thet mnîtsu a hsgh Ibit %ioe înîerest on tise
cSlit.t ... pstai .and tise grs'ties tieîiessaîtut of tite plant %itu ltote lin coarn.
tori.ianco titi atliva.nlage ot it'gh cificiency. If cannal b lriniesi liti. in
fict prscrset slttc ofaitt tesligt of v'iciaits, lraitsittssson. ltes-e os %onte
grutins i.ta laudi titec*c tfisN Illte Sagaraps-olîent isanssjîe. bathîin tntag.

s.tiitl ,aisd slîsî.tnu.c. andi i arn Imutd 10 tçntesii 1 e ciecîncai enogtncct's
-tir' i lthe gtrriornl :tournera lot %lutte ps-clu5.ltu l face i. AItlige %fie tinie
i 0111tîi a th:sî i fet tvnontcd Chit in a1 levà years tramn now thc're %1-s1 ttc

'('atr L.ectsîre dckiuîrrd lcdmst the ~Society <s( Ai, 'CFetST>' antd %fais, i.

fltt une. halil a dien Iitni lVa1sy Io face flotts poalcii 51ll SI n 5y COo.
chanse ot stcsattti si ing ai. As a inttler ot tact. vv' are aIl ptets'nl on
flic tltrssild af simIlen' sysls.i of elctla:In pan i' r.ltitsiî ''lie t'id Ss
lest at ttsisîg rofilsslilt IIns .ris o imts1ary stlittsos isas iteen Ipt'ttteniz

lo a1 pinstu ti%îii h ssitli.-t lac i -I. C LsI. dott it 1.taI lhitilSfitlh5. stîsior.
ituttl . flst Ns.tg.tt.s liruiiii. or ait istsî t i pari ut il. 15 >siit a lItthi. it'>05t
l itss iàlî,. i Iiî.s nt s:fia dig.itisn doiutaî halliofutlt svtsss'tturs ilts s'laid

tite coas.ge to fl upase s:-i-t-it. Rlsstîsîsisun. lji titîs:. con(% mo0stget.
lts:' Use uf.tlieritattig s.ttlitl'.s uiîg ut 5.aous antd 8a.0ao rest*.(Ltlîiy.
flics alie- tuilusti fic aid listtt ut s-usètîttntast stretcî trlt.usiîtssblatt .î sali.

toges varying ItvlîctsiGO ,60 -11 4.500 '.uiis.
Ti btrins fltu ile ssts.tfs:t.tlusi Ut. fil)t îlssI.l l itss.t ut grvsisaitit.

tit:s: flo1 ts! i regardi lu tlt. Nis.ag.tt.t îsrulsis:'it but la iung ulissînset trans.
tiiSi ) gs:ncr.tli>. i.ttitVi> tise flitcîl t iist.îalblitco toi) Io % itii Isle itsti yb
lenit oftlrinnisstt .- , ps.tçi..lale. ltyaîsf ai t fl ti able, gtvtng th,
cust af îransntisssun îslistls. gtvmr %ti tuy Liit lectutre. yass. %il( filet tas:. tz,
lasrge Itussers ai .tn) raîl. aui nit:.tbu55 utiisst.litV toii It ur urtlt itttt'îttcigk
flt fiiae Ilis bs.u iitiiittt.. ftalt %mas nl ti soitscuic trust. flouse tsgurs:' total.
%%ti ltt 's fis eatide Iiiiiii. Ilte n foule ~fyliîut clo:aîtà îI.raiblsi vilsssst 55 .s:t.îtts-
ft:asb i . 1luaiscadta:i (attiser )Ous tligit gaos Ot til mtt tort is:ureteat çon.

sider'alsstî . flic ta.bis. dises faut hit) .sut nttit. ,as &lit. aniy esa.isipile ai .% %Mt
lonsg distainte lr.tnsustssu tb vos sfisesitetc lite paner as sns.sli, .tard 15. letc.
tors'. is a àserlain scribe. nssbleilding. 1 litîe gts-en yats al iorntuai) ma ntîc
you -it t..lilctlate tilt nit es.unuttts su[tgu fut ai t.issttt:îsc, antt il

dt1i is tar sian) t..ss:. tlkssîgo tnstsance. .5oo Il. P~. as yaur ustt ut passer.
>'au wiil final lt . t tit lî t nerrt.îsss btyutl tie asngles. fise etutliast
v'oltage lotigiis îa graw bs.'yans the lintil scisict s'tsglit bac eonsitieresi iwsctic'
aîble tur onc niaçitinc. Il as titstle ortîpastible lu la> du%% i lisard anti tit
ntes Linder s-ett.t:n w.ntifiîaus e>Ixta.til> if suu have' ou transnut antalS
tvatt'? puser. :'u ntîy iusbily reai a1 dtst.itn.e ot 50: nattes btafre gellîîsg tu
flie linilt ofsuilîge . but. %%isîsseser May bc els spectal çoniitus ut the
prulin. thetc ab a i.ill t satia. be>untd this.a sangte sua-ýttsnu %Nrtt t't

i'eas. Ver) t-cii. fiscal. yau slugiy idfi itl sangle sssticcitt sisnut bic
nsadc ta gis-c the t'iuits.d Ipresýtire. let lss put tisa ut lnrce tIi-icitines ta

5Useri- 'Tu tarretil> iplsrc4,i.stu btI . s:tgàZtian, let us first ut airt bec
sîhai lingtîs tie suaguî~ ua nî.si.iaint. 1 ssu lthîrogt loions i. tise cosiitî.inor
and tire genera 11NSLtiosn. c'.stt:t i) naii niathersi s ill tell ya:s in lasrge
nitrtlt:e lth> ry tiqiste prepa.r.'s la put 8.coc %calts sîn flitisîsal i'.ttofutl
eaîsînsuitar irt eeess.ry. ilie> nal gu lu 2.ao %Ulis. butt %%.tit sane nàtgts.
ing .ands if yasî %I, tint ta silt a tn-Iscisicî (t '3.000 i%>tts. 1Ic 5110- %, ab
likely as nol. refutse. !i dflai retier ta tie llîtoiasis-laustuti at i3nssla nala.
chtnes. %n isîch is.%se àl>es.tu s.uititaturb. faut su large iist.ss.itncs gis aîsg -in
es-en currct and .a lsugh tiiency. àueis fil meC retluitre in ie lraisisnatsmon ai
passer. %i'c rnay ltus eautc.ludc: usaq 2.oco. at. aI tlt' 01ittiiis. 3.000c %tit$.
'a tie linoni ut sisltgut îa lt.t4itcd fruits .î !iàigie: sontiL-ilot. it flic

genertil instil..tiîun ut tlt: tit.tL-iit sas ssî ts i.iut itus presbître. asnd i le.
as 'in dyn tios .tii loluts. tilt; iisi.-u.ttun catsiîabio culiait. palier. nires.'
varîsisi. and itits. 5.1e vb1mi. 'îlsti e itb)tcs.Imd 155> otS ltu eltss.tt
alsa 10 îi.'s.iattstialstratus. .sis>a sîts is qitte .fIgtii cosîsugit tur sale ir.
ing. *llte conutrtitfltr dsffitulI> iit. ot i.utie. bct guI t t»erb I.ittii'g 'es.

cmil ist.scitneb ti senesb .nd insttil.tag %lisrineias front cani. lie &faite.
esty of generali susulaîjun cati. hostes-ct. not lie filet s0 e.istiy. -Ihtsi) >os

Fia. 7.

%tilt ses' by rs'lerring bo iig 7, sîhjeit showîs. îiags'aniuieîc.is . îhirec .gjoo
voit titsshin'- plae in %r's'tims Shutnt cîcitatian .1 glts' isigi presire s-I

2.000 voalts is ot course. ouI attfi etioan. srt-s ex.sationl anîraduts
eoalispieatirn -. lard c'taiti iiltieae. s:sei it attic nulor sItationt . agi-1

ss r.î ixerilalian iîtaugit sistiple and ertsi> nortl. tits tic sdsii
tape toI iirnv.'ig gr-, it t'leerieîl sîr.'ttus lot tie ésttilisi ijis tet tise î s-

eniing cols nsi tise trittts's attfic îss.îeiinîîs. iaginc. far sns.tnee. lii1
fiacre i- a steak place afI A, licîneeti the erxdting coil andi tise (r.si sil çAtto:
irsi mnachine fiscal lthe' sîrujits lxs tieeo flse exeiting eaii.and star tinrase ai tht

Chtirali nacisine -,i Il, %sti lIe ;saatî 6 oa voalts. es'en if ail the itchines asrc
ps'rteeily instilateti trant caurst. W''iit $cricg e 17etat 111R M-a0,11n13. lthe sit.%-n

%volatili ontorset liraiiicd tai _.ow %airs. but tisere ssill rcnaans lthe chût.i
eîs's> sdsnt ait tile .'tr'tatures ss'îild haie ta lac iaieciitntcaily tonneetei h) .

.,ut.iîiM msupings a-nsi ili're %%sauto] isa bce gre.--u danrger ins îoscing esen
titi i-an tonains' ot an> niadsinc Yutzî sec %tic tise af ses cm i utcities in
ti'ries5 is flot ssrh tin rasy tîtaliet â%s il nia> loal. 41t tiît Itis giasince. .sîltsî
meitod don~s -. s tar- as 1 kns'sî. ani> beain tsiapîed ait Cases itere flie lo;t

voltage tsas sînsici 2.o00.
'l'lie net ore-st at noir inv-estigation ina Le sîaîed by sayong tisaI tite eus:-

trie îrttnsonisian ot pan-ct Isy continuons clir-Uls ss eeanoinieil krnll sale suis
ln tiia'nt'es for' iht Isle anlosî occoamiicai voltare duces not exxeed 2.uuu

trar -fi tise ostitis 3.0ci0 v'olts. but ihat beyand îthest sis-anves sartie aths:¶

%>'sleni maui Iri appied. Tisi titis obtisecr syslern noai dtsu lie rlectr.il à
es-ideni. tur mte kîsais pcrtecîtly seclt thal, ds:ianss beyotsd tist renchtol out
îsrC.cnt elecîtr nnmision eysteins -ire IItasCICS-.>y isC'YOni tlle reacllit att-
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' bih illang. Ilyaaîg rupas. air, or nae. Non niait os tiais îaew eetriî.i sys.
leto niict siaall en.able uas tu erry iîover aver testi os tIncitl or pea'lilns .a
hundredt amles?

ini tttaelgal)tlag tu duaitrlls qjuesion i iiIiSt Ilertorte ic.ise %lie sale
gratinai or soid facts aînd enîgineerinag praîctice. nal enter into the doinaisn of
$M'I.ai.aoli. Yici speculaman mabed îallol experiaaîeîatail rî'sîIts naci alu

tllcl>rîît es iarLiib reliabtea ,îsg:t 'thiow aaxperaîaaelatil resolîs hsliti 11.1se Iti
to air' 1,.;tclsc.l <ecieupaaet t e lectrat. Iîu%%r Iransaaaisbion as ne itaioNv i
now.

I ha ,t.aatt-sg poitlIan the llieury viaiit I liat nu%%5 t braaag Wxfure yu as
th~e na*i.kaio% ni tissu ot Arago. If.,l coppler dià. lie rapi<l> revulved îasiser aî

s~i itî iedie, the latter as aiso set auîto. rotation. 1 11111 salte tu siion )ou
tlias e',periiieaîa iy the kiiiuss of the Scence -. ntil Art Departnicaît. vviao
tua enat Ie the appa.r.ituç. yoîa sec taièroe yoi. lk-tsveten the coppcr di>c

nd titi conipass needie is îslactdi si hct of glass sa -as ta pvemat air eue-
rents frontî atl'ectiaîg the needlie. If 1 set the dlise iii mîotion >'ou sc tiat the
ia.gtict vaa:y sconl folIotes. 'Vo iake the moaaonr of t latter lactter visible.
cotorcîl picces of ipuir arc attaciad ta ahe Isles. Nais. the tact tiat tiae
,nigiv.t revo.ves as es'ideiîîiy alle tu tiiere actinag upoi a soutae iiieci.tniei 1

roge. 1 it: expian.tioiî as pecrftcîiy siple. 'l'lie dise, ant passiiîg limier the
pot' of Ilte ianet. beeoîiaes tlle se,ît of a very coîiipiex a.ysaeiIs of eiccîto.

itiotise forces, wviiel prodaice -au î'qa.lly eoîaaîîiex Systemin of eurreots. Sanic
ofîllt.se cirrentl Crobs the p.îtll of Ile isshe% of lare Cnîtaiî.îing (aitoi l aaig.
net. anîd tiios simaaelaical forces are bet Up beweeni the dis,;.tnal lie n.agiseî.
olaiaig tue latter ta ranate. It is aý tisotgli tiare existed lmbcawei tiae dtise

Fia. 8.

and Ilie iiaaigîet i kaaîa ut tiectroaaî.îgnetu. fraction by nia tii the m.aiiet as
draggcl .ater Ile <ilie. Sinçe aIl aaaotaoaî as lilis'. at as lxerfectiy t.iar tiî.t
ae iight regard tue niagitet .as revoli aag. .aad thurn te alisi. n ill bu dr.iggaad

âtier at. Wit atiaIe alilpkr.t<isi be ore >'ou <lis e.\pe'iiîvtiit noulal not sîtceti.,
sin(the alie agnet as sîîaail lîiat ale dlisi as lseaîy . but if nec vtest ta eiîiptoy a1

ii'ry btioiag nî.agnet. and revole it rpiully eiîougi. ite nvoaid lie ait> dll.
ctaity an scttang tue disa, an rut.ittoiî. aund ceti obtaanîig panecr froîna ai. i
hase tsiî t maomaent igu îla.it tue s)steîîs uf caîrreaits set aiian Ille dise as îtry

cvnuiivtc..it ysua nuls %%ai y se that oilly liiobe cuirreitt3 %nhîtl .arc mlort:
or frss raal. and of liiose oîily taller rail cuaaapaîaents. .îre anstrai
strunentalian exerliais miechliauîal foîte. nlilst ail Ile ialier cairicits repiri-

àet ilply So, iiueia vvable poNîîCI. lu iaaakt .au effiLaiut achaiîne neu nisîi.
îtcert'lore. îlot Ciiipioy a Coniiouà disx. bail . systela of eaIiaJuelots, 50 ai-
rangeaI as ta force the currents ta flows as nituels as lisiîiait a radiai sense.
anti aîiy an tisase lîlaces whîciî are inaaaidateiy unaler liae influenice of tue
niagaîctie fîild. Or. beLtt.:r stali, %& e iay .axanaln tise <lise shape of conclut..
tors .îitogetier. «iad sîibstatute an armiatuare natta a I.înnatcd arun care ut
aile utraiii type. seen endl an ant Fig. 8. anid use. aiîstead aI a straîght aîng.
net. a liorbshloc aaînr.. su sha.peti as ta, briaîg ils po!es N S. ta ohpile
bidcb ai the dIrîinî, anad n'iri Ilai latter sciti a nainibcr of! coils elosed in
theiîîsris'es. If ive non' resaithe mia gniaties. stroiagz cirrents aii iii getier.

.îleal ai catia coii suecessis'eis. aîaid a very snall lanciîie vvili bc exerttit ail tii,.
asrmatuare. Thl orque %vii. iii faeî. iii Compairabîle Ia glial rt.qtiiitd ta re-

toisean ordinary canîaniis currnt druîaî arature an a stroi fail,. if we
sisn circuit tue i)rusics liere. veou ste. mae have. iay aîppiying a fen' very
01oui aoasaîaîras'ceîîs Io the Argo dtise. ait once oliained .u achiine of s'ery

caaslelîcpasser. Imainîe both the anat -ainal %te airatuîre nîouîîteal
on iaattpcidait spinalles (aloi shoawn in tue di.îgr.aiii but paîssing bath ait

F1a. 9
lagliI .angles tîatougli <lie centre of tht figure,. liais at as perfeti gintialu
pun..'r gatin <o tlac nalagnet sîsîndie as tr.ansîîaatcd. b> electro.nancit, aaî-
diaciion. <o uhi .raaaurc . and a1 large portion o! ut niay. ihlerefore. lc coh'
tasuied agaiii frunt the armature spînall. Hucre stc havce. cc:.t.tinly. traits-
mL-ssion af passer. but not of tise kaîaa ne reqiairc. site tie distasnce o! tr.tns-
r.iî-.'on as noting. Non. ishat n'e saînt ta dlo as Io su aitrr aur iiaa.hanc .us

il, sep.aratc tise tsso pairts. WC %sant the iiaignet an anc place ana llie airnsa-
tIa in anotiier place maies iai. If. an las c.tse. %%c succceal an tr.insalat-

tins;~ roaion tramt tise iaignet 10 liai arnmture. titen sic shall hase salîca
Isar hrobieni. Iliis prublcaî lias been sols'cd lîy an lialian elcarcs. Pro!.
aîiiiico h'crrs. of Turîn %%hto, carly an &8SS. eoiîîniunitd.tîe ta tise Tuît.n

.N,7.idcniy tise reults of hais invaestigatlion on ro<aîîing anagneltie fails praatic-
cia tîy aitcruting ciarrnmt. lu çIa!arI> sec the iearig nltsth J rraî s -
sraigilaoua liaison Our iîiobc.let us ac l nçtuaîr ilaî it as%% nalit ni Ilse mu
im station. Vall e ssanî <lvenaaultieas bioan an 1- ag. 8. .and .î aigncta.
tic, lise tantes a1 ms hac ilaia pas.% ttiratgt Ilte .urnmaîorc, anad sh.uli revois-e

rounid lis c.entre. whieîiaer thu flli as (Ille tu a rral ala.gaît. oa as pi oditt il
la> auy ailier luanas. as aaaaaaateriai anad i as the< niacrit of I crr.îrîs tuli a

siaown uis han' to prodiace soda al revois ing faild nitiiout the îasc of si reail
nî.îgnet. laut sinipiy iay the isof ut m dIsbtinct aiteraîatîag ttarrelîts passiaîg
tiaracgli fixeal colis.

As hIe bulajet'e as nun lait %%Ill 'lut lac foind ait an> of sixi tiuillerO1i. leSt
bookvls le.'ing il jit îkttt a ile cring. j il al Ill. fictlldti). o lin.1.m

tif Iacif i îlot L efort. yvuu an ratieri au ctrinenîary îaaa.bgaîli
%illa lue %iitptest pfissibie case. -. %tiui passiag gradalîly tu îiae more comîplica.
liai ta5C5. diSllh' ieu.i a tuiilbiniii of ilaeparatas. ab sIl ai i Fig t).
litre yaa liav'e. oit tiai left. .an aaanular lruon cuare % ound n iii two coits.
niaich i .re. coiîaetteai ail :suiest. anid tu ,a Iir at liait n arcs guaîg l, *a baîtaliar

Fia. 10.

coiu oit titi riglit. wiccl say b. ait anay distane. laîîo the cireaîlar ie
enelostai by Ille first coul ne pliat -a straîglat ba.r miagnet. N S. wiie tan rle.
volve aaîiîd tise cenltre. As tlle paOles sweep" lxist tue w.re luirns. ian E I
as indaîceai. anal a cirrent as causeal ta flow. the directiona of nitliatiuîs
tnice in every revolaitirîn. \Ve lave lier,. iii faut. -.ia arliicaiy alerîaa ciar.
riaIt gealeratar. isitia ,tationaîry aarniaiîîre skiait at±volviîîg faild iaii.it:. lly
siiitably isrollortioiling and pîlciasg the satri us parts of Ille appîaas. WC
cati iiake t11e E. .anad the current eîrve oa aIrise sbie eliarat t. andia

In Ortler lu saiauify tue trie.ate . i silait âSissiîe Ili n il lis. a ail In Ille
C.tses nici follosi. <itie!design is soda1 tiat ail lthe ENI 17. -iîd Lurrebi mnes
follion Illei bie Inn%. The titern.ttilig turreait, il pabsîing iliroaaigli Ili. t uais
on the rigial. tii.lgnrtîe the nrons turc. su as tu develaîl siîrtii .and , _Lt I)u
lairity ant tîte lissae Ma I a. The çtTeet is the msile as if %vu l.acca i tO tiîe
rang.a seiitau iiagiet nlih is eil.lasiiîte. tue tno poIes bhirnl.iig agit. tu
po.int ai the momunent anat dit. cimrenta streiîgth is mor. lait]l ccîiaaaag .lapart %t a
alcai> as liai torrent ir.credýt-s \c illuist iî.agiiîi' tiais siaî.ut't <irî.
siîrisikang auto nothaing aaîd gronaaatg. largzer anid sIroîîget .adso resersing ats

iltarity ent ign aaallai.î il îpasbcb tiiou.gla ats zero condiatin lia the îîai.îa
àhtanau siy I*ig. c9. tuer.. f.u. rotation of 1a iliagnt ual îue lefi îîraatt

niertel> i ortillatim!i luagnuetit faid on tiilt rigi A\S >ou Lanoi. .1 aai.agnetit.
fietld niay lie reîresciedlgrîpacaty . iîii t.tlon ..iîd nmagnitudîe. 1 * a sir iî>: lt
lante. ,ana. aoi tdais parwlaîiar a.bîe. tise lise ba rclîiesentitig tlie osa.il.'t aag
faild as the lirujLt.ion of the r.adiîs. O i n i it %t nîical \1s i NIl i. iftlat litigl.
ut %ut r.adaaîs. 0 ri. repaý bents tit btreaiglii of liii: faedi .l îîî,î saiaiuiaa tariti..

At Ilie miomlent Io n iiitli Ila l . 5.îi frets uuo uttapI11sîtaIt aîa.ileît asdl.
iierefore. iîîegruaut lu t slra'ngtlî ftîarestiie. h Ill he lenIgîl. la il . aaal.

F1a. 11.

if tliare neru naolag. tii te-Il revols'ing îlangneî ssoîill.;t la l h m omaaent. occupy
the pasition. S N. As tiire nausî lac sonsie loss an tue lrinissioa. i have
>Iion'n N -aI a larger raius îiîan n. If there is iîig then n anti N stilI îlot
lie on tae sanuiciad<lus. butn vitl occupy. saty. tlie position a'.anal îitstreîîgta
of the osciiatitîg field isill bc a' sa'. *Ilie liraclicai cficl of lag as tias. tulai
the revolving nilagnel vvili haave pasacti tise vertical position slioisn an <île
aliaigrais b>' the tante tue eîarrcnt lis renchea lias mlaxinmumr , andl I eau. ihere-
fore. clinainate the Ing front the graphie diagram. lîy nssaaîang that he ne.
s'oiving nignei has becai sisifîca l a.ck tiraugli ai anle cqaîoî ta tîc aingle,
af lng an dais diagraîla. lait let in ils trise position in ltai cli-agr.iiia repra'sclnî.
ing tise appiratus a<scIf. lii Vag. ýj the cals un site rang un t rîglît liand

airc pliceal on the hiorizontal dianacîcr. If. as an 1Vag. au,. 1 pîlace iliumi un
thse verical dianicte'. die rteaaa3alig a fal iîig eld sajIh bc lîurizoni.î. aun
iy. an thc liac. m:- tný , .nd tic Ilruja'ctioi of n an tiat criétal asî it ctaktn'n

aur la thc horizantail. as slionab laise alulte qarter tir..i. Luet as non%
suappose th.ît %%a have batia iaorzont.dl anal scrtlai wuils un aile ring. risaus
ag <lias figure. thcn thse tonaibisai c fTtc of iaesc cals tsili lic lu. jîadurc aun
ost.alla'tang fildit on thse liti. R R. the sîretigiti air the faild lieing..ts yaaîa% ii
c.isily uadcrstana. tabouat 4o lier tenI. grciîler th.an in caîher of' tla forait
cases . but stali the faild as, not -t res aing ant. I trn silon )u lt prodia.-
mon otan ost.ilaîing field. ,as hcrc expl.inealI. by nicans of a' nict.hans..a

niodel.
Up tu die îaa'ecan. <latta ne li.i tr saultl.tcl ai, clic saî)ltilaoil of out

strulàcii. W5C laa' r irUdaîlccai .11 Ilediaant i loini .aîa usciilltiag faild . lit
nlIi.tl vie sint tiscrt as . rcsuiîing, faild . .tnd lu get ali ac as t uiasI aiîî.at <lit
appatratos àlion an Fig. b,, Li> paillng iiauntail tuais on tht gcnct.itui .%nti
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lerticut oih on the niotor ritikM. li aditionw la Ilte cuuil ireaidy dicte. Tis
maitgttilt ts 6ltOWn tin Fig. il Now. the fit'id liroduccd by lthe COUiS,

i i. is gîcc la f>'lie projection ot 0 n oist ire' verticail ;mî nuit ti produced iî>
tii,. cotis 2 2 Is givers b' lthe prjectioni of O el 01 the liîoîiol. 'l'lie lcsui.
ltnt ni tliese tIo ficlds lit ilerefore Orpi, the poit Pi ictolis'ng round 0 as a%
centre? un Ilte enrvie R. Thie eflecl oif revolisig a rcal intgtet wilîîî tlt:
g--nerittur rui;I a%. tiie,. tu proaitie' 4a res ulaanig imatagiatu 11cid ofilie sremaghi
uJ ai vésithn site ttisau ring. a kaisid uil revoin ug pltitutît lîtagiiet n iu. fur
oit1 pttrpose. 1% qitl'as '.tîle lis ai Set l ît;g eO. i Catl a1iso shew you titis

CefMt~. b% aIetttt5I Of Ilte iia'ttttt.. itjtIei.

nta .I, agi L184#1 .0. l>.gîtt à faaaî a5t..iat taia..sIlatrgmi,.t

Il t>.nd lesLai.aabtuîîa.aaîc Nu% o as .t lat .tk^suiutt i aciaîett. of.any ut
iherse ai tee moa% 14' Isoeii *rirariiy. thuc is obi'ottsiv otîiag against
jstoosittg Ilt .. uc .5 aii a%~ nNIl taise a itici.t withiîlte albsolutt IOtvtl
i:i if ,ttoîtr ss ire îlot iciongiîtg Io Ilte sinie eiratut. Wac îmight titus. foi

mîtaîittte, equit.ie lthe p)oteîiti%li I 'cli ter s5res A andc Il by cotttctiig
iltit il thI<tler termtintus. as sitosn îy louti Iiteb. ntd utot ,iî,lurb ut ans'
%nty tilt ,.tiibf.itory worklutg of tite itaclines Or. liciter stîll. nc uit>' oassé

une,. of lime svires -titogetier. aîtd uase te etier aîs i conituton nire for toilt
circutls. nuiti litsés redie Ilte total luunber oif ires I0 tr. . 'l'ie colittor

%%iare mitsi. iîowcert htave abuta 4o per ctt. mobre c-irryiîtg etîxteit>, sinc*
Ille aiget.Icnl 1ýuîî Oif tit ssourn'ls is 1t 1 times the sîreuigth of racît cur-
resits ikeit sitîgi>. 1 lerc yul si . ilier, tite lteoreclt solutiont 0flte pro.

blieus of iotus Ilaîtisîtit poster b>' iilerttaling cuarrents, as itittii.ted by 'cr.
rni. lita the firsi Io aîîaek titts itrobieni jîi-acically w:îs Mr. Tlesla. ait

Aîtîberivti 1 ntn tMsihttlr arc. iliertfote. aIse> knttovii utder lit

fialte if 'l"csi.t tîtolor.. iiotigi Ilte réalt: *"F«rrris inlotorl " cenits Io nie
tue w îîore:îppropriaîe. as<lisîrngu.ising titis nitolor trous the îssc.wure'l'eslat
lîtotor'. abhout ssIltcii bilait say souieltitng presetii. lu cirry cul a povser
lransstliston 1»' mîtans of satei i systti. %ve Iiiitl have ai site gelterîlmutg
stationi ;it ,tlvrnaltor. thc ariaturi' utf %%nc i uii otatali tIl No circuaits rie.
iutg cttrrei% wmit at quitrer Ik'nod phatse iltfferciice. lthece-lrme %vires. :îin i

sîa,îî.a a . % atg 1 aa.îî d itm agîtet. étas li as estuled by vual' îl.ttcet al.
tti ri CI aa tilt Iasu tatî.ua V.-. lt u tla,. te %>,l.él a il. i-é l sie .a

tile 0( itaaý attit itaubt it.a do .t aun a.ulie. âtal totitlr v ait, tua> iux lsian

lThe ntçessily oftiNiiig îthreeîue %%sii S., 10:1 eertaltltele.t. dýauivaitî.îge
.AI l.ba iraiva t. .în eser.al tagiaret % NIS. I etl.t furimosi *tlauuîgt tiacaît.

litaý l tà tes mu aaaait .i lac sysIc-lit u b14. a' .î1V t ia.i tn o-lait as ires uni>'
.tauaia atia. 1 ha.i tiaea.ut,d 3uè;gtie.l 0aa - q iab lia tuai Iaurs. tuaI .#l .tîaî.

%ie 12

.i ptoduitttit .8 uI;ltteilîtt 't plisse Iss etli'le reits passiiig ilirougi lt,.'
totor. wiithotl lthe usecf a scond sel of cous on lthegentrîor. If 55C ii

Wgt . fur an-;..î iîcc .1 lasrge tîî<ucîionless rcsisî.încc ini rite brantei Il tin Fig.
1û, and .l ait liasiutg ver>' ilîlie le3slalice. but greal self inductiont. auto Ilte
bratith -\ Ilie etarretil ii lthe colis t t v% iii l.g b> ai séttiait aniotnt betindIul le

1',M F niitisýs of lte gener.alor. usitisI the arvirrerit in the cols 2 2 ssiii Ltg
ithitnd the iuttpttlses bv a larges aaîo,.anî The pîilîaý. différence beîtwecsi
the ito ciarrents cati. <if course, flot aititt g0 o dcg.. witicit angle ts te.

uired (or praoducisig tue besi cfi'ect, but sortie iliflecrene cf phatsecti cet-
taini>' lir lrcdiiecd in litas 5a>'. 'rite arrangemtent wsi. ii ftact, bc eqtuiva.

lent ta) iliat bi<isn in FigZ. 12, v% iere flice dasttîc be-twýctî îlîc Iso sels cf
ç.tson lter gencrator ws icss titan go <kag.

,%tt i'.ss geoittîceal Construction, whiict i itecd 1101 explain .il icaîglia

siiws lii tin titis case lthe pai of etier pole' of %vital i litîe before caiied
tue itolis'tig phantoutî taagnet is a.it ellipse. btt lthat si cati le rmade te, la
circtiair hs a îhuî'syninitrical arrangemnt cf lthe cotis on lthe nuotor, though
iri îtit case itie diaunecr cf thte cli le itwluch remiuced. In citer (vaseý the

%-'allie of tilt nîsciine as a power-prodoscing appiarce is Ise latucit reduccd.
whli i tIhe s.slte lutte lte ifiieercy ntust bc Ion'. oning lo lite wasle cf

ixbower in lie resaîaince coti. i cari .tlso show you liseactout of titisss-.wîre
itotoir h>' nitans cf the ,ttcah.întetl sttodcl.

(T'o & Cowtinued.)

TRADE NOTES.
Ilie l.ita'i drîving lxeli rvrr ni.tutîtficîîtrti in (C.îaaid.t ab ilit tétas il

si wn alîtnt fi'mitedrc anal la ba' scn on a miuntiser lx, incht li%'drauia. prebb
a'rrNse-' frir iti' jsurws> mn lthé Ireilt eltiîng nî.îîaaif.tui> of Ntsci't-à

lie pla1,ca. -n ilosatios -in lthe itising piale»ý bof the Royali Ilcî:rit L.aglaî
C mî a~, re% as - Itgs l star rslalaliîliînall ltt un 'a'aelltgîott slr,.'e .aîîd nill
ii niniti % f'im7sa îj-'srr 1 Il a. i-, iîtliti à1 nseî and as . '.Olid inas: uif
1a.îî1h. 1t i lre. ph .ruttnIti togetier 1-j,.a prebsurc orf t;is lurs etigit

(rom Ilh, pras. Il% niatlà t i ty-thre incites icaigîi s jo laet and about
uan inch in îhîckncs. anéso c a cc lbsý . 'csglit. Ithe oltisides of ste lci are

n .tàL;.a taîaatla. in ... c as e .utt.taii uane' fitnlreil steer hades. sriectcdl
a1 .ap% au t) ftigi ý uf ..,sv .,,.u. i lutta tit inttýs tue laca,.

v0tl br, %uitm)ttd t'a i special proi'î's lmnosîli oral%* te titis firm niterel>' lie
sltrfîce vviii lie magile p'ocf "galtll ot ai)serplioti. w-en il tîssill bc ready for
tser. ltt.5 larnt as aiséa ntînuiacitinng a belt lotis &iches %vide. thrce.piy.

lifnrit.

SPARKS.
llite Lit> Citaik cf i.~ee nvites tees iuitul the 45111 inl., for siptying

planti naid iigiug the sîreels.
*Ille Blell Tielefflîoit Co. cf Caitaîl lias been enipcwered by Act of l'.i.

usetel le incrrtse ils cuali stocks fronît $50o.ooo ic $5.000.0mo
Il lias hteni fout lirail iaif b)sitcdrc carbons wîill cîtl glass. 'li,~ 'mi(

.\rab bias. itiforîuii.itly. ttlscos'eredl ihis facs, atil now aulses liita.. Jf i%
scralciig piasîe.glass wintlows.

'llie 1*1îsola eulîlpîiii bas Ilte Coitrat fut stuplolylitg ai cdecît. ligiai .and
1>ua5i' Jas.ant .m tlt I ioa l1s.d Islandu Park. I iterc aire tu be u d> l)itaiijs

aSîl a1 Lcaîtatit' of j.in angttesceiît andI 22 aîit lagit.
Ait cleciric plans< for Ilte puîrpSoee<f dnling antd ligiing lias lirei put tin

ai ihe Nýe% -. cmai it o. s %vorlîs ai Richuionulte 1 neu elî'inc
<itilîs tire nun ai tct.csfiil uptnllion. antd a itîrd seul sitori>' he agiduli.

A. Sitaw's eiecître laglîl mork,; n Victofla. C.. have been ceted itie
joint stocks coinîpany wilii a capitaîl cf $75,omc 'lweityfave per cent %si
lac reîaîited 1»' Mr. iaw anti te rest is ltkers up it New Yaork, Vaneoitier,
andl Victoriai

'l'ie lirciticlers of flie I l.îîîîilîoîî, Griittby uîîtd hleaitisvilie elecîrie t.tilasa>t
have atntived aîi a saîîisfactory îîndersaing si tilt i lanîton cîvie aitlar.

sites ccncerniuig riglit of wiy, andl havte iii cotisequdtice deturi te etdged ss
itîild ilt a''ti.
'l'lie H aiton. Ot.. street railîvay wîill bc eqîtsippet'l sîtîli iltctrci>'.

l1e contrats, eo,îsisîing of îhîrîy cars and ilirt.e nuîllipolar geielcaon. %ni ,
a caîlî.citY cf 75 Il. P.- ita-s 1='î a:twarcledl 10 Alte.trît & ;eller, Oif Otié.aft

Canadiait reprebenttltes of lthe - Westinghiouse &ysîcii." -
Meissrs. Goidii' &MScCutluocit cf Gaît, htave received tlt urder for iftl4

250 ItorSe pouer e'ngittts for site power bouse cf lite 1 i ltoa cieciric btrtxî
rîilway. Il is lte itenttiont of lthe Comipanty 10 fit iilors 10 fifîem'i if thc
lireseit closeul cités. 'l'u rien lange cars wiil be contîsrutcd.

llit. Veltat l.itait \*.iatatlt I r1nt.y a.utetiie ng Nt:%%
4
ctaa.t

.>îCt n ilt h aa-îsr Il. C.. t-ottiat5uf 14 utiles c-fticis. velibgalu d..i
ju fett luitz lThé: fuutaal la ae lta.ke:t a.. 7D' -. enîs . sitngle fate. 50 La:rils . -Jt)
fine. 5 ents. 'l'ie tr.uffic ias: atser.tged 400 pa4sserigers da.iiy for ciglîl rîtina
îrips a d.îy.

'The o.atai.~<f leruttu jat)itur iba litittng lirougla . -. asgu.tattai
..iet.la %%.lieu .îd ltax t setaitun lu site Lily andI stiiaurblxî Eles-tria. blierl

Risu%.ty Cu il is tiersltuua the tunairin atre .tcqutiag lte Dasctîaurî
sîrt'l riissay franchise, and if tlt!i priIileges asked for arc granteai the>'
pledge îltciîiselves t0 comminence: the construction oif boîlu roauis inimediailc>.

An inicresting aînd atitt'ing Iistance of tite eficacy of the Louidoti.l'.is
ticîtitoné: cc'urî-ed Ille ther day sshich is ss'onti recoruling. ''cSiatm

'ai n îttri i.tiiaem nttrcing frot t ' RO>.tl Exca.ngc, Luriton. pi.îyat tlt
Maarstillise' Mien aut idea strîteir ie uttetîthers lreM'tit iii lthe tle1Utorg

rootins. 'T'he wsindosss antI doons ssene tbron operi and flic ttendat-il st ite
lRtris end was asktal if hc couid hear anythauug. 'lite nespouîse (in Fr'nchf
was iîtîtîteîhlate. «'ts 1 cati itear a batnd piay'tng lthe Maurseilaise.~

On légarcit 3r11 the l-l 'Iclephone Lcî.'pany paud le, Ilte city oif 1 cronîlo
St.636. betng fise per cent. on is qixarlerl>' earaings, wsinach goes to lthe eaty

ttîpayiteiîcf ls raieiisepriiiec. Lasti ttonîhthe cottîp)auîy ntd a con.
tract %%tilt lthe cit>' cf Hanmiltont by icit il bînds tîseif to îîy 10 flie cat>
$i.500 a %.car in qu.îrîcrly payntcuiîs. for lthe prvihege 0f doîng busanessltiere.
IMe commerat .tiso specafies lthe rate% te lac cutarged for ielepitones, anti î,s lor
tilt pcnod of tels ycars. the tax te be readjusledi i aflie end cf titat lunir-

1-'traiay diswoscred titat wniieuer a conduclon was nîevcd beîwecrt the
ptles of a itaîgnet a currerit cf clecînicity was prodiiccd, lat ltha il loam

in a reverse direction seberi re:volved near lite face cf crie poie lonhts tt uad
wteu resois'cd necar oratcross lthe face cf lthr ther pole. 'This principie utn.

<Itsrlis cscr description cf dynamo or electro niotor. 'rte dyrianto does
not. as s0 mai> appea.r 10 tini, produce its clectrîc energy by friction, flhc

encra>' is due euîircly le the inductive action cf flie niagnieti ples oni thte
%vire cols cf tiage aratature. 'rThe dynamo is a steitanicai clectrie gencrsloe
as a baltcry is a cienlcai cicîric gacnerator. i. e. tin tlic first case the ua.
citanîcal force expen<ied on the dynainto drive il wiii be con-eu-ted it
cectric ciîcrgy for lighting and ritunîng tlt lanips. or iii dris'ing th ntc.r
andi in the second case lthe citemical action or cnergy cf the batte>' is lîke.
vase conscrîcdl unie ciectric encrgy for Iiguiting and runnirig lite i.întps or
drisiitg Ilte mittots, Cie.

Prof. Eliltt 'Tomson. tite iiar nitosc bruin Itas worked tttî cf lthe lit,
ctaricai icicas ltaI hase rmade te'rhonson. Houstoni Co. rich and raimons.
iscuîiy abot ç (ct fotir intcites itigh. or, pcritaps. a lltile taller. His ligitets

bW) itily s'tgit. analts face us seny young tin appearanrce. As îtts. ite sba
ets ) car sht 'aiof fort>'. He suaIs ahssays famcd for bis prccociîy. antis ne
taitlu naît tsso vears befote he couid enter tîteltagi sciool an l'ltiatdejltt.

liacttise itc %sab %e >oéurg. lic vans a professor of clacrnîstry batfere te ss.t%
2a3 yeairs ulîl. \%'hri ie suas a t ye.îns ut lie bcg.iuî espeniuicntirig sstln lA>.
tien j.trb. aînd conitinuerd cxipcnttterits ail elecînuct> uaaitirrupicdly înîsit

1% Ab 13 Ye.ls Of.îe 1-C- lie e tin lliîitah.ieita d ss lien lis:d l>' ltts praer-
tîce it.att un lits furt-s d) anios ite useil tu travcI itu tite nceods awa>' icéis
io.ni le strilp tite eucierbesry buslirs and gel eider pith l0ai, ek îisui.îîng ni.%
1<-na! tir ouîgit lo bc vusrtît. siysà touîcnîporury. lturidrdcfl uuamt>

utdaU.i to-d.iî. 'ou'. lac as tuntp.'.raasely poot. anîd tie devorecs bas enetgars
to he supersionet oif tlie itcnical electrictil n-cris cf the compan>' eclu

%tsriy Plrofesser 1 lcusîci. the nian selose riante is jeincd wiui itis ini lt
tiîler ofîth .itpîr as nut dmrecîl) tuiutseuted ssîîth ttc conçerri. bît s'

profem o f pitysics lin Piiadelphîi.
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EDISON'S WAY 0F REDUCING SPARKING AT THE

COMMUTATOR.
it,-, imxprovcîxxcîx, sitys -e/cdii4'of Neiw York, kç describard

ini tire prescit irabtaixcc as being applicd to the armîature in the'
forais <f a crammutne rang~. litzsîcad of %% iixdinx a siixgle %vire on

tlle aîrmxature core, -as asaat, Mr. Edisonx wviîds two or mxore con.-
dluçuxrs aI the sainxe cimxe. Of flie two aires chxus wauîxd, oti î

1rférably a coarse copper "'ire axd flie otcher is a fie ivire of a
ilxct.d hxaviîxg a Ixiglixr specific resistance, suici as G erian silver.
l'lit latter conductoi s exiploycd particularly as a resistancc
%ire, %% uile flice formesc is tixe %vire alunici carnies tlie 1:rger part of
file cirment gencrateci in tc mîaciite.

''lie drawing ss'ilI gave a clearer idea of the uxethocl m , 1, arc
tlie two potes of a field niagnet, 2, is tixe imslatcdl copper %v'ire of

tht' .rmatuire, allai 3, is the inbulated Germit silv'cr resistance
aire. At the centre of eacx section of the coul of thc armature
riuî; ftic Copper aüd Geinian sil'cr wvires are cecrically connert-

ecl, ., în<licatedi ai 4. TIhe armature coils are connccted to tlie
segtiîeiitb of the , omnnitmatoi, 5, b% Germait b ser or other "vires,
0, leadcixg, Iroi a point -tpproxini.ttly'ii(l5t betneen tWc> of
tile connections, 4.
.Asstinxîng lathfi dc armature is useci ils a dynamo, tile oaperatioti

ira:&%. be explained as follows ;-As the armature ks rotated, cul--
rciîî is generated in opposite directionsb iii the ta (b sidec' of the
'irillIî,urc, .înd these curients incet approsîxmately o' er or abuse
tire commuittator, flie direction of clic current beinjiz indicated by
arrowvs. Whcns the current ont one side rmiches flic section bc-
twccn the points, 4' and 4", it %vill p-Iss across the connection «as
4', to the Gcrnian suker %vire, 3, andc thence to a conîmutator

.,(;giietà aund -coiiiiui.or bruisi, «and the toi rent on tîxe opposite
mats: of the ainiature %a il pabb t(uu>b .ît 4- tu thc Germian sus c,
m ire, and thience to the comaxutator, thus puttiixg il sec.îon of the

re-s:istaîxce a ire ai circuit and i educing the sparking i the coin-
îîît.iîtor %%-len the brxsles pass fromîx one scegrtxent to aniother.

It ks not sessential that thc two svires be a'ounid to>gether for
dit %ixole length oi that dxc> lxould be aotnd togethxer ai ail,

.saii Luduttotâ of tchxer nxx.îerm.ds cha.n thtise mcentionred nia> be
ciîipIsj5eîI. It ivill l>c evident chat turrexit md 111tso bc gcncratcd

ait the resîstance %virc, whxicx carrait mil bc in the saine direction
ab ixatI in rixe copper conxuuctor.

Ina.îîai ticle: on trade journxal a.dvertising. Irinletes Znk, aliichl is put>-
loshcd i>y Gco. M> Rowcll & Co., advcrsising agents, who naîiirally have miore~
business %villa ncwvspipcrs orgcncra circulation tharn wiith trade imîpers. says,
-\i inspection of the rate-cards of the bcst tradc papers shows liat tliey

unifornily chxarge rallier higx rates, and an inspection of tie*r colunins shows
ihint they scuxre a nitel larger proportion of advertising. chars thc îxxedliums
of gencral circulation. Ille conclusion is irresistibte tliat advertibers find
theni ta ho svorth what they charge.~

VICTORIA B. C.
(Cutcrpondeiite oft ile CANAiiAN E.~TlA.N. c

T[he C. tP. R. ait! fliot% smraîîgaîg tlîiir foiil %vire bleenî Muiraîl ufail
\.4xiicouiver, îlîc of iiese mil l ie ttsed (fr coiliiirti.iI uuriosbes, &Irit tire
tarîrtti fur cuiîîliaixy s ItîîsIiiSS. l'licy have Jiîst ,ildtiLd Edso* îlic PI"iuî ,t~ N
bysteii to ttirit fine )tietaCris tîxîs City sud iîctormi 110 la-, fu thel grealci

A scries of lectuîres OF) Elecriity - lias jilst ben give,,ii tud'it fli <i
College. 'l'lie firsi ts clelivercîl by Mr. J. c;. Wiltox. tih eoil ty M\r J.
lkatfotir Kerr. stîxo li.-iixlltql ' 'Fie T'eleffliuic " i lii admirablle ixianner.
Ixle tîxîrd as 10 be by M r (jatidil. %V110 as to lia t' the ' araplîoîhue, Illhoto.

pîxoîxe and ttîe 11tîuiiograpî gis lits NtllîJeet. Nu a(Idiîissiuns ft us cli.trgei,
Mlitch iiay or iîx.c îlot lie thxe 4.xix *)f tlle truad a lia .îtciî :,u tir e'cr>

lectuire ixiglît.
A ¶coi( Edisonx incandîcesenmt dim î.îîo li.s lîcix ilcîcîîti ta lue scigar rr

fiiery plant. it is for tlle ulay circuit.
At Nelsoni. Il. C..* a siixll village a i1.000 lîglît pîlant as tseiiig set fils.
'l'lie Edisox Geixerat Electric Ca. have cîccideit to huîlai a1 matclh l:irgsr %laitl

mobre lîaixusoiiie block itb ttîe prescrnt block selicieliciy luîlt las year. il
tîcing îlot onnai tu hoc too stimili for tire p)eîltet hliailîg ot tlicirlîiiev

aIxicx lias devtloptid eîxorîîîo%îsly.
.Nlessrs aarhal 1e:e litligraîlîeî s, have put iiatux Euli4on ilîlutr.

datis iakes tlîe sixth machîine in operatioli.
A iiew accommoxxdatîonx car lis~cxtest<ld on tht' trîiiwty lise anu îieoveî

satisfactory. 'lie car is coîîstrîîrtîi oîx tie plaxn anîd about ilie site of thie
regtilxr interuarbmu crnrages, about one.uliiri of tie spiic beiixg partitioîîcî
off in frount for lxuggag: and express parcels, with a i>îraugli (i'S;tgt' fruits
tire iesseixgcr depairtiici of tire car andlc with sfiduig salle uloors. lle tunr
will be mun in coniicctiox iith tîe Grit Noriliri Expressi Luiiîiily s ser
vice oser file G. N. R.

Afier an interesting atîd vvr>' Iiclut plier b> 1. Fletchier. chic! alxerattor of
tie Canadia Pacific «I'elegrîuhî. on "Teer;ly. iiira ulai Coflege.

iixtertesting exî)eriixieixts ttrre trtal oser ilie trircs. consiecie"t .ut tîxe college
svîtt Portiand. San Francisco. aund Winipeg. lliesc cities% m cre askcd for
weattier reports. anut a îxuiiîber of ixexs quîestionîs trere aski-t aiid axt
ru±cived on the tyîiewritei. ,ardu rendt ta tlic ,auudience. I rum ,i~n F ranicisco
ai une nminute andt 30 eticts . llorili. on-- mnuiite nd lite beuils
Winxnipeg, mso ixintite-s. F'raiik Du%%iiîg. uperatui un file L. 1t. R.. tuijk
253 uîxabbrmvatct usuruts 3ernt b>y Mr. lIlctcher faussa theu iii.iî offit. un aî
typ)e%%riter. trithoxt sa.iistake. iîx fivc nminutes.

WESTERN NOTES.
(Correbposidetice of the CA.,Ai.iAr Et.Etaurxii,Aî.N i.

lleîîg arn intcrested îeadet ut your coltitans. mt \%islîing the' Nký% a, s ti>
vîxccess. 1 take il sillon tilyseif to seîid yoîî sontie itenîs respectiiîg finîs part
of tho province.

T[he Part Arthur clectrie ra.ilo.uy lias *beexi acceptcd Iby the towvn. aindt a

pxroving to tac a p.îyîîg specultmon front thxe siart. Titx Lounacil arc nuw
Iaying tics ho conitnue tlîe rondl &itu h-urt WVîlaiui and hase tw s'car tu
conliplete (lie ruad tu h oit ý%*Ijt.i.îii îu c-si. I .irth# i iLms .11 Mst i'uriagc. aui#
eletiru. feme vecnas ta li.tu vtrtiî.k tli tu%% i. .'.i tLtris- liglit tardc tceîjhila

coinipaixy havc had a mxonopoly ut thie biusinxess for frlons damre tu four years:
anid hasve Lcix charging higix rates for liglit service. santil the citizeüs rase ir
tîxeir tîight aid have. liait incorporîtcc :unother conîp.tny known as 'l'lie
Citizens' *1l'ehe)jhoitecand IElcctric Ca. Thxe charter is exp)ec daily 1 under-
stand. and tfilon ils;arrisaIt %sork 'viii bo coxîiiitnceit upon the nc% wvorics.
1 bey lxasca grand %%.ires pane.%r niîîh saillicveiajed, furnivliing ic6aer foai
tire %aorks. .mntl tlicy 11 dra> txtacu furt an the iittuluolut

z.,2oa liglxîs. Arnttier conxmî.uiy is seek ng m atuter for tîxe Rait lPortagî .1lsu
Keewratin Eîcctric Street R.aila'ay Coiiilaix>. andI.is soi as tlle încorporatioix
is conileted will. it ix expected. proced vitla flic cnxstruin of -a road
uînitiîxg the ihirce places. Kceivalin. Norman and Rat Portaîge, nxaking a%
roud 1robabiy five mileç in lengtli.

The Winnipeg horse-cars ssîll during the roîîxîng sursautexr give %ay lasrgely
to ttîe ixciv cicctnic sircet railvay cornpaiiy. and arranigcments arc nom, hcxng
nmalle for conmcencenment of ssork upon th road.

'l'le Pecrlxorauigll Light asnd Plower Co. is saisi au hase coixtrattal %villa
flic town for seventy-tivo nl.niglt atre Iatl iat 25 cents fier ntglit. onsît-
ting nioaight niglits.

Presiclent. W. F. HALL, LONDON. ENG.~
Naponce P1aper Co. Par ILAI>Eî.î'îîîA. U.,;.

A THERMqOLYTIC FUEL C01MPANY
N.U>..NEF, - CANA DA.

- -E "CORN EIL-COODE" DEVICE
FOR STBfM BOILERS 19ND FURNIGES,

-ýging morte economical rcstil(s chan ire obtired by natuiral dfr.uglh
of- inn cachr systcmi of uising fuels.

Iincreaseci bîcaîîîiîî1g ~aa >of builers. Lroî amy in combustion of <na Lsy wsork frit
fiin iple in design. L-uil> xpplied lu in> ba 1cr, Durable, Inerxpensive

CORRrSI OPJ* \< F SOIICITFI>. SFI FOR CIRCUI.ARS.

-{
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SPARKS.

'hIe Ilulîson ( onaaasny arc aaatrxdaaeîng inran-
dlewyni clectil liglat nt Kancardine. Oaît.

'Tlac tasîn of Huantsvalle. Ont.,* lias giasca anl
ordea ta 1. A. Parlaaiger & Co.. or Tloronato, ta
iistall il liglatlag plant. F-otir Iiandircd Iaiîs

sthli lî<e reqialirel.
11rof. Alexandler Gînia, Bll li-is rettraaed ta\% Vablaiaagit frontaals recat E-tlrolicain trip andi

%%inI souta lIcve fur Biobton. %%lire lie wiIl engage
an cxaraacaa sork.

1 lia- plces ani.it lias htcaî forwîirdled froan
v'setrria foi, i telephrlaihae lxetwctcn l'art Siroîp( . aondîîu t.rargetowei on theitc iafic cast. liais

twalt la thae niosi aaartlerly tOrpeîi fie 01n tins
continenit.

Il uIl volt andl aînaîarîars suio% that illoreco~r-
cent is Ileiig qleirci5 C thian i n be accotantcd for
!-Y Ille i tsin iasc--tlarn lcxk for lal:% .111(s

reinov tiient. for bu ,,oi as foraticti thcey tire i
baitrec or dlanger.

A<lsp;i. y trouia n httcry or accuiaaauiitorî b
.%aal ta lm., a gca dcîc:riorataag agent sicre
niîtî iti îaîigs and lirabs or cOpper tonaluctars lire
about. A Londoni firan setl to wo<r k anuli anvenîcdl
ail ata*silliatric saicid l aaîaal. mllidil b nowv
l.argcly ttasCq in uiaay dectracal wak. For cxau.
anig ssaodssaurk. $roll .11uîi copîivr an (lie neaglil;or-
IIUaali 01txiiteileb tt x«Ciaaa tu tl.tsc liroscJ at-sClf
tlaorotagla y bsavcsasttal, 4anal Ste long list ut sialaies
01 eetrical tiai-s iasîng ilis ellaaaael sliuls l tb

Iîalaui.îflt .aat s(ans. i n gtat btruagg
.slitlirac 41cxl i effli rtesasi fur ssaxl.s. lu os alsbo

at jarfect pratec.taî fgtuîtlbt tt:td 'paay. Il Ob
applied a±X.actl> Ilv .Iamnisll. n0tIi. or other
c<loms

SPLENDID OPPORTUNITY.

ELECTRIIJ pigéN FOR SAE.
I lic uaitiersagaietl has lor saie ani lLhAL IRIL
1l~ I taîcansidesenat j. noi n aisc in tlaC rasîaîg

tais aiof 1iîsrnlaaaný. Il. Q.. witit thae franclaibe frna
tule îawaîi. Aise. Icasa of svatar I>over

'llie plant is aI anov. in excellent order. and:,
Inulicin;g àî Ruait reîie.

1 lit syskîaat calai tac vittndt-d .ît siiall va~i
tiar ditsiiiiul fuir ligiating as ripiullinîcreasing.

1.tiixtiatictalarb c.an bie liait fronai thae iauler-

A. W. SIEVENSON'
1 lanailton 8laîlcs 7 SI. Joint SItrcvî

.\aaitre.sl, a4til Alîril. 1892.

11111 PatentFriction Pulicys

ANDODUT OFF OUPI
For Elcct rît. Liglit Stations and ail Imrposes whcirc inte

MYILLER BROS. &
<Stirice.îsors tua MJiliar liras. & Ml

Toronto Office : 74 York Street.
-ESTA RIISII El)1869.

LINOS
ranlittent poswer s rcquired.

Toms,
lieil)

MONTREAL, QUE.

IIae mtionfltul te1.îîcIRCt îwsw torresjîrînlitsg ssitlit(lderaiàcrb.

Steam Pumps
For ail posSIble duties

POWER PUMPS

Air Pumpiils

-ANI)-

Coîidesisersl

OR~THEY MF. o. L
iviiONZO, O2'?2'.

G. W. IItENDEIRSON

i E~FTtIMATL.S iUataStII-i> FORt

V Lightlng, Powur and General
4 .I .i Etectrical Construction,
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SPARKS.

ttaeoffcroftae Edison Coaaîp,.mny (orsupalyang
an clectric pI-111in tIlle vitlage ai t.aeline lbas
Wen .tm-ptcei.

Il Is saidthaî:t thei largest tela'plaaae swiaciî.\baard in the wa'rlat is that îa, the exelînaige Ili

1t.ttklayving an the new liaiilton cleciric rail.
-Aiy tis coaiaannced. A coupte ai'iîuadrcul mn
.îra, enggeai on ttie worlc.

Mr. J. ). WVright. Iixaager of Ile Toronto
1\tflc Ligliu Ca. liccaanp.aniea-l tlle Toronto

catak deputatian in the- capacity ai elkctrical
expeit. ta the Unitedi States Ili searcla of eletric
Street riiw.î;y lnforinilti.n.

''lie aonat ai demîie currenli thlat a very
Salait xvire %% lt carry waithout lic-ating ta a dtanî-
gcruuis exttflt, iS niîaty tintes gt'eatcr. in propar-
ti'. tin coulti le carriedtlitillier tue sanie
conditions iîy a wirc of large.r size.

:tIr. K. 1. Daitstan. local nnge ai tite l-l
'rcklfaine CO., Torott, la> Company wuthi the
C'.% c1tctrictan, will nanka, n tour aià a umber (if
Aniaricais caties, with the abject ai picking i-p
te tîtest itnpro'vnhcnts in theIii- ate or tclcphoit

Mr. V. N. Gisharnie. clu-f ai tiîe Danminionu
(,u.,rrnmtnt 'Tlegraplis. as aivoc.îtug the adis-

of.a a tilt Gaxermiient t.aking aver the- tele
graphis. XIr. Gsiarne. fat-ors tasiiag lte maor-
nuoalt'rn fartis of tiittill.x ilpp'aa.naais whiica
wouhl aîaaterially redche tit aaa,ei )fires re
quirc..

A têneaîan naatad Wiliamas. casaplayeti ty tiat
ll.tiiiatun Etectrat Liglat andi PoNer Conmpanuy.
5<11 frotta the toi) of a pale a k-wv days ago and(wasb sevecly hrat. The d.uiy papecrs oi course

;atht t -Ii ta contac; ttaaiv r' ~a
tut aniager States thal stîcl va.% alos the case, as
Wttliaauus %vas ton exl)Crien2fll to totads n live

Accordiaîg ta the report rLaul at lthe ananuil
of"' n aIltue Ainerican Bell Tela'photîe Co

therc aire 512-407 tetephones in use in te Unlied
States. rtqtliring 266.456 nuiles ai %vire. tvhich on
tht averiage allows a trille aver lalf a mtile ai wire
ta ct-it anstrulmetnt. Tis icaagth of %vire woaîtd
tante tut cntti telland a half tamrs if s retthei
out1 an a continuous length, and divtdang it by the
naanaber oi years tite telephane has been an Operat.
laon (saxteen> woaald gite s6.656 as the averige
mnnber ai miles of wirce tretcheti caci yenr.

A ne.w arc lamp has reccaitly lx-en perfrctcd by
the Thonisan-Haouston Electrie Coampany for
inîlcor ligliting un cither tarc or inca~ndescent cir-
cuias. It is hait 27y. iaachcs from top ta battom.
six anches wide. aaîd wcighs 21 poaands wtithot
tht globe. 'lhe ieeding andi regulatian are Mid
ta bc perfect. tht arc bring iliiys the !.tme
lengîla. perféetly steady. hrilli.unt and ira-e frora
hi<sisig. 'lhb entire mcechanism is careiuliy pro.tecied front dust and dlits. On are carcuits lthe
lanilis are rtîn in stries. and regulaie anti cut-oit
aaatoaaaticailiy. On incandescent circuits ahley are
rnta in multiple or twa in scries, a satl throst
et b.înk ai incandescent lamps being used as a
controlling device.-

Il asn, weli known fact tiîat ia every dynamo
ahi aîîgnetic force neessry ta deaaclop the faield
an wlaich tht arinattare revoIves is atways greaier
than ttaat which is usciaîlly enuployccl, that ix ta

ma, îore lines ai force are gencrateaiahaîs
actally pass larou..,h the core. ai Ille armataure.
the discrepancy being iîtribuaable ta lcalcatge nt
différent points. Ta find aoat rte anolnt andi
lOatiotn ai the likage, ascertain exacily the ratio
et lines af force actally gencrnted i t he fies
passng througli the tare ai thîa armaataure. Trhis
ratio wilt lw.tysbe greaacer Ilian uniay. Sonsnai
the lines pass directly from Gnc limb ta the otlacr,
andl somse leak out of the ynke ta the pole-pieces.
fiv, plicing a gaivanonitatcr in circuat anti ai'scrv.
ang the. deftctions. tht nunîher oi lbars ai- fa-ce
cuaaing or cilt by a col] or %vire la) two0 or ttaare
gaann ficelds can bie compaireil. Tiatea.l-ainctieacr
mutît bc a delicate anc. as the rcsaalting E. NI. F".
15 usually conaparatiî-ely lw-k-rcI.g

T
'I

ai-
-o-T

vi'e feotowtug is it colpy of ga letteîi jcel. cd ro## n.clie tui, Iii. ht
*.daoi.q the eti matioa iii atlî i the Waeico,î.q Griji I>îî11l/ is lf by

IIAMI:17ON, CA'~,,Mri231<1l, 1892.
NIFSSRS. lIOkNIIUlZC-1 & GL.ESS-cNlýR, ChiCazgo, IlL

Gentleein At the request of Mr. C. H. Waterous, of the Waterous
Etigine WVorks 1u, tikeiiiicl pîcabure in stating sonie of niy C\l)elik*nces w Itll cduil
puilceys gc'îcrally, andi w ith the Wateraus clutch pulley iii larticular

Sonie five years ago. while Superintendent of Lighttng for the
Royal Electrac Co., of M',ontreal, ive bnI occasion to put in soaine new plants, iludling»-
enganes,, shafuang andI pullcys, and concduded toa daps, a1 dch pulley li rtiinning otîr
large dynamos. %'Je put in four of thcm, twO 34 ini. ,snd tIvo 56 an. if nce ptulley went
wvrolig.-tt lîichi thc besi of them- wvilI 1 c.ia caionallv - il neccssitarcci the siîutting clown
of the cn.t. a'e and shafting, to rermedy the iroublc ;« iî'cl, a tinte caie soMe îwlo %vears
ago %vhen si was necessai> for lis ta again incrcase our power plant, and il% c-osidhring
the clutch pulla'y question once mare, tse wvriter set about iiw'cstigating the workings
of the varlous c.iutch pulicys offéed, and after going into things in as thorouigh a niait-
ner as possible, Ive closeil witlî thc XVateroaas people for thrce :?z il, b' 9.3 in. ptilcy)s,
e:îCh ane ta driVe 200 h. p. \Ve did this because we fottnd ths-jr pulley was tue. anlly
anc that wvould alloiv uis Io stol) a. puiley and stop the clutch bath at the* satine sime, sai
that it n'as 001>' a momcnt b waork ta rc.îdjust a blipping Lluttcli andtilthrua the pulley on
:tg:tîtn ; then ive found the item i ess ivciglit ai consiidera.ble iîîîpoa tanrce in thcan at'cr
athers. Thcy have been running for over a ycar ani have given every satisfaction.
Saine six înonths ago the writer carne ta this city ta take charge, and fauind it necessary
ta equip a new pover bouse, antd sucli was aur confidence in the Waîerous Clutch
*'ulley' and such aur belief in itb superiarit> ni-Cr ail ailiers, chtat wve have placed tan
arder with them for twCive 38 x 14 in. and onc io5x2!2 in. pulicys, ancI ie fcel satisfied
that wve -are getting the best tlîing of the kinci in existence t-acamibining as it daes
strenjgth, Iightncss, and the ability ta stop tise clutch for sctting rap, waithaut interfering
%vitlî any i the mtser pulleys thatt ina>' lie running au the saine shating, ani itemi wlich
!n aur opinion niakes thein worth ;at Ieast 100 % mare than those that do nal stop.

Vours r'ery truly. D. THOMSON, GCni.-Mana.ger.

Please mention the Ei.Ecikic,%i. NFws wvlîen correspontling vvith advertisers.

A. .N President. .0 GRAVEL. Sec.-*rea-s. F. ;Cllol.Fs, Ni.n.-Director.

THOANADIAW RUBBER C0. 0F MONTRERL
CAPITAL,

A ND

$2,00,000.
MANUFACTURERS OF ALL KINDS OF

R-UBBER 00008S
F'OR ELIWTRICAL PURFOSES

BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltngs, ail kinds af Hose, Packings, etc.
Moutci Goods of every descripation.

WESTERN BRANCHa.

COR. FRONT AND X'ONGE STS.,
J. H. WALKER, Mvanager. - TORONTO.
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,,lic ectric strret rtlnay Itiaee Winadsor

anti W.alkerv'ile lis iiow il% full morkiîîg order.
id is ci.aîmncd fi> be one. of Ille test .- euipp[e<l

1%nlts coinîpI)cte rondis on1 Ille Conti ncîl. Itiins li
Connection wth lia, .utdwICl banmcli nt Wmindsor.

A% local ixllîar tells of si itovetl et tiltt ms
wagerevl and %%otî In Kte rdin rcmtily. ht
WRS s l s elctoun blîc. but mi eiectric bel Sain
Nteiluirt. Ah latts UI leetric liglit dynanirs ilt

t h.it ton nl. moîde si betuntilti hen 1 ladley, si biack.
itiiit. thât tuie lai 1er LouîI îl lift a door midih

wltjî .1 poker. 1 latlley i£hougl lie lttl a aa.
no dotult. as lie îtthily ieceitd. .Nlci.tre liad

î,revit'uusy nia a coliteelet wire irot tilUt Illrr
o tsu l.itcli. amti lay inmnciglît forlte tiicksiniti.

I lndley %sent go aork. \Icl.tre tuisied on the cur
relit. I lit resut ri mte , lt described.

THERE IS BUT ONE PORTLAND
Orcgon,.il and i besticîacliett via Chicago
and Si. Patu1 neer sie throtîgh Sleeping~
car Line of tilt Clhicago, . il*atukce &

St. 'atil ani Norilîcrn I'acific Railm~ay s.
For furtîter information apply to the îicar*

c.st ticket agent or address, A. J. 1*taylor,
Caniadian I'ass. Agent, 4 Pl'amer Flouse
llIcck, Tloronito, Ont.

FIRSTBROOK BROS.
KÇitis SI.t. rwisit, - TORtONTO.

AN> RO88-191M5

%RiCTK VON i'AitTICULi.S

THC SMITH PREMIER TYPEWRITER,
TNE EDISON PHONOCRAPH,

ANDE8 AilO BI 3 S

HOLLAND BROS. &YOUNG,
174.t NOTUFa DAmî- S.

CORRUGOTN

F. E. Dixon & Co.-
MMîIil s' u RuEUS OF

LEATHER BELTINO.
70 KING STREET EAST, TORON TO.

iiK.~i>t2.S oi O

ELECTRIC LIONT AND DYNAMO BELTINO.

WVe lim e the folloinig Leailicî Ilett in use iii the unks of (lie

Toronto El1ectrir Lighît Co.:

One 36 inch bciî 98 fcct long-
(>îe 36 inch beit 100 fect long.

()ne 36 inch bit 123 feet long.
One 38 inch heut 100 fect long.

one 24 inch beRt 100 fiet long.
Anud over i 500 feet of 8 inch bchting.

Ail of the above belts are D)OUBLE *'IIICKNESS. 'l'le 38 inch

bell s Ille )argcst bleh lever madle in is llîoince.

We are prepaied to fui#rish beltis of any suze, two or three ply.
up to 48 ladies ivide. Eues-y beit fuIIy quaranteed.

SES'!) FOR I)ISCOUNTIS.

I.ttsBeltitig I 11i(1- Itoo, miailcd fret on application.

fIMERIGRN IMPROVED

ANT- I ci FRICTIO ROBI TAIL
111c lest mesi for joural I.e.rinrs of0l A

aun> lind. but
Especially Adapted to Hgh Speed Engines

1 Iste iactat s Aa.ntit lut t0 lie t. or %.uîttthejoîrnals and is Lisstng
uittaliîes n iht si su p)er or to asy other mttal ECi r

i N oiglier and ifohre durable illau, ail ailier apielai..Il IS *lIse( Il~s melai %-ttoirluet Ut whessître s :) , qulrr 'àEL I
il nins misul Ics faction thatsi aay other aîct:uI. __m'fEtý -Of s e

Itil mii anud thte Igtest rte of specul aad mil tos hreat ut CUL

SOLE Popras ua,~A

DRUMMONO, MCCALL & Co. - MONTREAL.

SPECIAL PULLEPMYS,ý ýý
122zz====FOR ELECTRICAL PURPOSES

Our pus ey es nowv in use In M08T PROMINENT STATIONS tiurougliout United States and Canada.

sFSD FOR eDODGE. WOOD SPLIT F'LL1,Y GO.,,
ESTIMATES. Offc, 83 Kingy Street JVc.at. 'TORONTO, ON2L
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