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FRON THE FAR WEST.
K î.osJ:înuary li18.

Ediîo# ELucýIcAL t.
DPlAI4 SiR,-- 1 iiI scnid you (lie tce rcquired to bccoîîîe a

gillner~ of the Canadian Elcctrical Association in a1 couple of
days. 1 ".nti you b>' Illî mail one or Iîîy calcrn(lars, which lîlcase
.îcccpt with suy bcst wshlcs for yotir cnîcerprise. 1 sold niy
clectric liglit pîlant herce toa colupany> for $9,300, retaiiig $.ho
wortlî of slarcs. TheIî institution is domng w cil, anid exigeat tu
.idd a 500 liglit <lytianîo 1i ~oIvot mîachine) ver>' siiorti>'.

Agaiiî wishiin>; yon mircss, 1 remiaini,
Vours truly,

_________________ J. E SaUcII:.

*'CANADA FOR THE CANADIANS."
V.diîo CAAIIIIh.aurt5%AL Nxos.

SîIR,- The licad igiue (0 titis ai ticle shlîoîld be the wvatclî word
for ail limsons engaged ils an>) electrical industry ins Canada,
Miîen any îlîouglît or consideration is given to joiîîing an
eccrical associationl. It is liard to conccivc Iîow a person
cnigzged clectnically in canada cari becoinle a imenîber of a1
National Assoriation--national in the Unîited States only-in
fact, tuit Association is a traitor tu ils vcry naie in accepting
icibcrs who are flot "National » iii their character, according
to tlîeir standard, wlîiclî %v take il ieans " niational » ins the
Llnitcd States only -conseqluenîly theic shoului bu no liesitation

as5 Io wliirls association Caîîacians should beconle inerrnhen, o6
and tlîcre slîotld be no holding back b>' .ny onc intcrested i
joining lîands tu iakc hc Caniiailn Assoc.iation shlle lust as
brigliîly, anîd do just as nîîucli good in ils %va>', as the National
Association docs on the ailier side of the line.

*i'lerc seenîls Io)bc ail effort ils 50111e dlirctionîs to <liscotirage
ail> onc who rosi tesiîîp. les bccoiiîing a tiimber -if the Associa-
lion in Canada, aund to favor ilîcir joining tlic U.. S. Association.
Sticl), 11o ont! whio lias ('anadianl iîîtercstb al hicant, non ally oîîe
%vis is ojicrating ani electric plant ai an>) kind iîî Canada, can
doubt l>ut titat il i his bouiidcî dut> ta upliold tie Caîîacian
Atssociaitionfrst, last, aîîd :ill tfligine. i'lîrc arc, wve knowv,
quise a miius-r i lî kîîiglits of the scrcasming cagle aînong us
wlîo arc doiîîg good wvork iii openatilîg or inaiagiiîg clectric
corupanies 'il Caniada, ; eveniliey misîsi ,e thai tlie only proper
paîli fur tlîcin 1trnad is to becolîîc active mcîuîibers of (lie
Canadian A5%orialion, for is liaI thecir entire intercst ccntcrcd in
trying ta iiîikc a Caniacliaxi Company piy a dividcnd to its slîaoe.
liolders anîd thcrcby have tlîeir own conditionîs bettecd ? and is
not tlieir very livinîg expenses paid by Canadian dollars ? 1 t
therc<orc becoîiecs 10 tlicîn ptîrcly a Canacliati industry, and
thicy becoine Canadians aý it werc in consequence, under whîich
conditions otie %voulci have tu streccl his imagination 10 a large
degrec to givcecvcn a tiiouglit tu gaing mbt a national U.. S.
Association.

Il is difilcult tu understand by what incans the U.S. National]
Elccric Light Association so fair strctchcd tlîcir natioîîlisîn-if
wc inay bc allowcd the cxpncssin-as 10 hold a convenîtion
outsidc of tlîc nation, as thicy did thi last one, sinmply bec.ause
une af their "c,,dannîfozc" n bers suggcsted l . No
datîbt tlîcy enjoyed tlîcrnscivcs and lîad a good limne gcner.ally,
but tlîcy cvideîîîly inust have becn su inuch clatecl over the
piopositioil as ta bcecntircly bliîîd ta thie fact tlmaî thicir conven-
tion could not bc a national onc in Montreal, under the Queen's
flag, any more tlîan if it had becen convcned in Asia or China.
Now that thcy have su far digrcsscd froni their nationalissm,
would il flot be a good scheîîîc for themi to hold their nect con-
vention, aftcr thie hlufiie one, say in London, Eng., or one of
the large continental chics? What a.glornus opportunit>' ta
takze iii surgic of the large clectric plants, in opcration an the
ailler side of the pond!

In conclusion, if an>' of your sc:ider airc thinldcng of bccomning
nienibers af an clectrical association, and airc fltted therefor by
cannection iwitlî clectrical industries in Canadla ins aiîy shape or
tarin, their ittrebis iust centre in the Canadian Association.
lt will welcoînc thcsm and îhcy -irc boîîîîd ta profit b>' their
connecticîn ith it. 1 fccl sure thal if 11e>' hook before they
leap, ilhcir lcap will bc insou1t1e nets and iveil orga.nized Canadian
Elcîrical Association, the first >'eariy convention af which ivill
bc hcld on the second Tuesday in j une of the prescrit >'car, in
tlle City ai Hiamilton, and wlîich bids fair tu bcof tivo or threc

d.îys dtîration wvitiî a ruriîîilg exhibition af clecînec allaritîs
oa al kinds nid a gemienal display oi electrical aippliances.

A MODEL CENTRAL STATION AT NIAGARA FALLS.
Nî~saR~ FaîLSONT., Jan. 14~, 1891

Edigor CAI.,mAN LCTtA N .
I)~î IR,-As Isly buîsinîess lieccssnlatcs illy îiltvelliîg aroulid

the counîtry a gond cleal, and Iîaving for semeai years been cii.
gageci !Il Ille clectnic lîghît businîess. I conlclie(l tliat tlîc readrrs
of your v.tluatbIp journîal îIliglit bc initeresteci iîî rcadiîîg descnîîî.
tions of soine af Ille diffement installations of lighîîng planîts
thîrougiout tlle prnovinîce.

I.ast Iiiht I was looking tlîrouîgl Ille central station of Ille
Niagara Falls Electric Liglît Comîpany. It is a Iiîuiitcd stoîch-
comipany coîîîpobed of citizens ai the town. I'hc afrrcrs
are .Mr. J. Ilaiinpficld, l'rcsidenî ; Mr. J. Quilliiiaîîi, Secrctary;
M r. Wniî. Dormiî, rcasurer; Capi. Carter, Superintendent.

'l'lic station is a neat little building near the Cliftlon tiejot ai

Illc M. C. Rai.a*ty. 'lIie streets of thc toms arc liglîtcd b>' 60
2,ooo c. P. arc laiîîps, wlîich arc supplied by a 65 liEliî 9'6 aîp
Wood arc light dynamo, and 1 iust say thal the satisfaction ex.
prcsscd <by iany proiîîincnt peuple ai the town) wvith the streci
ligliting iust bc plc:îsing to tlîe Elcctric Liglit Comnpanîy, :îîid
ccrtainly is vcry creditable to the Edison General Electnie Co..
whli supplieti aîd instailk'd tue plant.

MNr. J. Foster, who has charge of the electrical deparirneni,
and thirouîgli whîosc kîîîdîîss and courtesy the wrîîer ia hoe
tlîc pnivilege af going Over 111e station, speaks vci-y lîigl oi
tlîc Wood arc dynamio. 'rer are also twaû Edison incani-
descent dynamios, cach lîaving a ca-PaIcitY Of 36o 16 c. p. 1 la
volt inîcandescent latînps, run on the three %vire systetil.

'ruere is a fine sivitch board conncctcd Op on bîts bars, wviîli
ail ilie nccessary ainiers, voltinters, and mrotînd testing iu-
sirulîlents necessar>' ta ail first-class planîts.

'mic powcr is tratîsitnîîcd rnm the mliine ho , couinles, slîait,
ironu which UIl two incandescent mîachines arc drivcîî direct.
'F'lic %Vooci arc machine is dniven <rni coutitcrslafî by a Goldie
& INcCullocli friction grip pulcy. 'I'lis arrangenient allows the
arc ni.ac)inc to bc started tîp or siîît down ai ai)> lime withiout
ir.tcnfcring Wvitli thic î'st ai Ille plant, and is î'cny Iid>', as Ille
incandtescent machines have lu> ho started tup inuch cafhier ilaiîî
thec arc, andi are aiso ruîî until a later hîour in the înorning.

Tlîc power is furnislîed by anr cighty-fivc hl. 1). Whlctclac
engiîîe, running 96 revolutianç per mfintute, supplicd %vith stealin
bya 6o"x 1-l', 983"ttibeýS, steel GOldie& McÇulloclî houer, wlîicli
is led b>' a Northey pimp ai lluiger punip, tlie later being
cîriven hy boIt frain crank sli;ft ai engine.

'Thi position ai engincer is filled by MnI. George l>cric, and
ilîcy do not >'et knowv svliat a, Ilshut down "is.

This station (for a central). to use a vulgar phra.se, Iltakes the
cake"' for clcanlincss and good order in ec d lpartîmcît, and is
a credit ta Ille ien in charge. Iîî conclusion, 1 ilh say thiat
tlacre are inany stations in the caîîntry that nîight, with profit to
themselvcs ani better satisfartion to tlîcir custoniers, take pat-
sera frainî'tlî centrai sttion ofthe Niagara Fals Elecînic Liglit
Comnpany.

Vaurs truily,
"'RA.NIP."

ELECTI MOTORS.
M lrsnay hc classified as -

1. Senies niolors, ini whuich tlie field couls are corncîcd in
series with the armature.

2. Shunt nmotors, in which the field colis arc connccted in
shunt or paralîi svith the arnmarc.

3. COmpound-wacund MDtars, which have bath the shunt andi
the senies wvinding.

This latter ciass înay again bo subdividecl into .
A. Differential matois, isi whiich thc series coil inagnetizes the

field nîagnets in opposite polarity ta the shunt coul.
B, Cumulative mneoars, in îvhich the stries coilaneie

the field inagnets in the saine polarity as the shunt catl.-Elec-
tidat Age. _______

There bas recently been dixoered near Kamnloops, a3 C. a deliosit of
mica of excecllent qualîty.

CqNADIAN ELIECTRICAU NEWS Febrti.try, 1892



ik'hruary, 1892 CR~4>1DiI-~N ELEtTIlGRh 1'4EWS
LOSSES IN AUTOUATIC STEAM ENGINES-AND THEIR

REMEDIES.*
OINE Of the firSt cond(itionis neccssary i0 econoiny iiiay bc sailt

to ho. Iiigli initial pressuîre in the cylinders. The liiiier tic
Initial. (lic g rcatcr th lic CC<inii> t1.4 lai n lie OI>t 'til]îe in ils lise.
Anîliler conîdition js, tuaI sîcaîn bc cul off ai sucli a point iii the
stroke i liat the expansion curve î%'iIl, at the tcrminalion or the

~îîmke racl neri luiheb:ck pressure Iine wiîlit touching
*i. leorctnc.lyv tire hliglir the initiai ani thc lower tic terni*

mil, tue grealer the ccononiy (always provided that the termidnal
duc'. nul go beclov (lic back pressure litre); but in ordinary prac-
te-t tlîis (focs tlot lîoid gond owing 10 two ver>' serions tosses that
ocour iii single tinjackect cylindeis, viz., condenisation ani
clearance. The Cn'sî Of uiiese, '%iL, conîdensationî, is dule Io the
variaîtion i the temperabure of scaîni dluring expansion. For

mouîille, if stcani ai So Ibs. gauge pressure or 95 ibs. absulute,
lic exi>andcd to 20 volumes in a coiidensing engine, the initial

ucîpcaîreWould bc .324' Fait. -aîd Ille <couiina-i abotIt î6oD a
change of 164" iu temperature during each stroke.

Ab Uic tcmipcraturc of the stcani fails during expansion, the
icoiperature of the wvalis of the cylincier fail in likvc propoi tion, so
thât %ieuc tic boiter pressure is again t(liiitlcdlu te cylindcr,

il takes a certain proportion of the steani admîitted lu maise tie
temîperalnre of the suriouincing iielal 1 the initiai steani tent-
per.uîurc. 'lle grcaîcr tire ratio ut expe'nsion, the gre:îîer Uic
%.tii.tsionii i tcluperature bctveen the initial and terminal, and
alo iii tic niecl of tic cylinder, ai the greater the propoî lion

of ,t.titi rCquired 10 raise that teîîîper.îîure cadi stroke. 'l'le
sam tiat govern tic tosses by condensation are, îhcreforc, in

dueto I opposition 10 iliose governing the theoretie gain by eci,
biton. On tire une liand <lie grenier UIl ritio of expansion .

gIluLter Uie gain P. and on1 the otiier liandc, Uic grenIer Uic' ratio
uf ex\pansion, the grenier the ioss 'by condecnsainîù'. Froin

C.\)q icitàî Larricdl out, Ille tosses "for unijactcci( non1 condcîî-
boîmg 1o).> li<ers i1.1% e been conîipule'i approxinlaîcly as fCulionS,
Ill îîîSîcani pressure at 8o is. expandcd Io

VoiLS. i'WR.Ioss.
20 5545
10 65 35

575 25
3 8o 2

285 15
ih mii ', .îdded for tondensiîîg cuigilies. Andc tue ilieuretic j.,uni

ai.i ttnd(ensing enigitits b) cxp.îîîsion, " îaking 80 Ibs. gauige
joie.siirc iitut ex\panisioni.î a tui, is as foilwS

V'ol-S. CAIîN.
20 704
1065

5 60
3 50
-, 40

1 20
Tuai is 10 sa>', in it engine cxp:uîding Steamn 20 volumes

Iicorcticaiily, 7o,,ý of the wort, wooid be dloue by expansion afier

CAni) NO. 1.

uIl admission valve is cioseci, andi witi Iocexpansions 65 . ofîhe
%work, is donc b>' expansionî aftem tue admission valve is cioseci,
and s0 on. Non as 10 tire second ioss, viz., "lclcarance ioss."
cicaratîce is 4Pc volunme of space betwecn tic piston lie-id andi

valve face ',whcn anr engine -on Iîs centre, inciuctineg ports,
paisýsngs, etc., wiiich have 10 lie filled with steam cadi stroke
befere the piston move-s forard on ils siroke, and is comnpîted

1'P3r read by Mr. W. e.Lui bcfe&ie the unmers a the Monimai llniKh
Canadtaài Atiiauon illGm2oaxr Engi«icms

by Il peCrcecnî.igte uts %ultime bc.rs lu Il piston displa ilenit
i. e., tire arca of tue pistoni nîulîipficd by tire iengtiî of tue hîruke.
Tis ulercenitage varies fruont 3 (o 5 iii long stioke eninies, ani
15, *iii evCîî 20, iii shuî 1 sîruke, or hligl Speed eniginles. The
luss hy cleairance ;S quile 4, serius Onie wlîen Steam is tîscd

ex~mansiveny amilso iii sho>rt struke englues %vlien the clieutluîc
fornis a large pcrccntige of tue voumeîî of the cyiinder.

A certain anunt of clearince iN ant absolite îieCessity in ail
etigilies, and cannut le redîiccd beyuîîd a giveuî poinît, fur if ie

C.,îemî No. j

port are.î be Iicucc anioder seruoosib's usb Imnc.uîarrcd, %ILu., miire
draui ng or throttling. A certaiun iunont of c-eiai.ti.ce as requircd
aiso at cadih end of the o..yimîîdler lu .dioî for %% car of"lot, *tdjtlbt-
meint, etc.

\Ve mî'il take a fewv toînîisl forn an idea ofitîl iîic andit
effect Ili différeniîC tci se of enigîneb. Foi Uic Çrsî, %iz., il!,
voluile, We %vii assmie a1 t4iier -,f 1- n dhat., 36" âîruke,

Wich us about the ordiîn.ry piropoî tuuî for -i long btroke engie.
%\- titi weli i>roportionetl stealît ports,, ands.îe .îmîlu.e.mnic %% e

mil ti tlî.î tue r earauice .rca %% lii bc bunmetiing belovcmi 3
and 5,,,, say 5/- . Now if %% e reduce tue strol-c of this, engine t0

24" lllstea<l( Of 367, bit relaill the 5sa111 Port aeetc., 'l'hieh cal-'I
tlot bc reduccd no mtter %vliin the stroke inay be, îlieii Illc
cicaratîce volumne nul be iuîcrensed front 510o 73!! , nid if tue
sîrokeC us sîill furtiier reduccd 10, Say 12", wlhiid is tlot uinitsia iii
short strokze or iîigii speed engines, the clcaranîce voume is
again 1ÇIiCraSeCi luI v. ani iiis Ill inlObt LaseS i, Siii fui iiitr
inica.scd oning tu cunstr-uctmi. A single o.iî ni> beîing
lise(], suecmai ports of uncrcascd area are In ilost casbes niecessi-

f~

CAItD NO. 3
taled, so ilînt ne Ina>' safcly assumle 15.'. clearance as a1 fair
avePnige foi- short stroke engines, -and 5. for lonîg stroke engines.

Il s owing to this iiî percentage of clearance iat Uic short
stroke or hilgi speed engine lias neyer, andl uever can, give as
good resuits as the long stmokec engine, froin an economînca'
standpoint. To florin An idea of tue effeLi of ciecaranc. Linder
différent circunistances, we îviii examine a few theoreticai cards,
and by computing the poner, or M.E.P., dr.t% our conîparisons,
ani for that purpose we iviii just takze up a few iîigiî pressure or
non-condcnsing cards. For a standard, nve Lvill assumne card
No. i wiîicli is laid out withuut cleaiance. Cut offat ýj stroke,

wmi initiai pressure of Sa ibs. In tlîis case we obtain an E. ÎN.
P. f 29.5 bs. wit a steam iiconsumiiption of 18.9lbs. For tard'No.

2 wc nuil assumne saniiie gauge pressure and sailne point of cut off,
but witii 5 /, clearance. In this cuise the volumec of clenrance is
equal t0 a M.E.P. of 4 lbs., and the carci giveS -13.75 lbs. wvith
steun consumrption of 20.5 lbs.; thus the loss .:aused b>' clear-
ance is equal 1<> 9%Z7. For tard NO. 3 WC Will assume IOZ
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rle.ar-kire. %<îtitii nithrr rnsteltinivi flic sine 1.4 bciorc. In tiiis
c asce hate a M E Il of 4 5 Il)% %% ii at %e3itt consomption pot
11. 1, Oi 23 2 lut, anti n clearancc NI F Il nf 8 Il)--, showing a1

Itis% Ini 111C 1ard Oi 17 75 tasr b>' 4-le:ranrc For tari N40. 4
WC iii a-%tnInC iç wiîlm11 ail ir .- oliîm s af; linose 111 titis

týard WC gel -% M l Of n 47 lbs., a ît î roSIS)tui li Of 2 5.40
11ms per haut per t' ani a çlicarance M.E.11 t>fa 12 libs., rolire.
senltilg a5 cte.irbiittt to%% oi 2 5.5

Nuw if %te appltheui law MgoVerninig Ileiceorclir lise oi steamu1
to 1irse ca101., îr, ilt g.renier tic ratio of expansion the grenier

r~r~it4

-2.4.4"t

CARi> NI). 4.

tise ecolliliiy - me weUl gind tlîat tlle ilncrescd loss hy clearaite
usîlI miore tians eîual lise tleareic gain b>' expatnsion ini Soile
cases. WVc will astume Iliat e:uci of the thrc çards aie recced
il power tîy 5a . Ttî"iî we thave for cach No. 2 a M.E.I>. (if
1 9.75 IOte.td il 319.5, Wi -% çtearnce h>ss illercased front 9 ý;ta
il) '. NO. 3 adtrialteu iiiflic %aille way, wvîtl show a rlearance
lu%% Of 35.5 ' nsteitd oi 17.75 ; anîd Craidi No. 4 Woîild show a1
hass of 51. unsbteid Oi 255 Thon> ou the other haud if WC
in(-case tut' M. E. P. or powver developed, ttc rcclîice tue clear-
astre effert iii ex.icîl. Ic saille propoffion.

whlite we ar- In vest igal ing tlle lîigl pressurecCaOl5 wc wil
takeC a1 riî exaiples taow the cfrent oi coimtpressin in ils
relation to vicarasice. lit single valve auîtoiatir engities coie%.
pression caîtitot bc abi îatcd if it wcre so desircd. There is quise
at discrrty of opiniotu aînong esgîsseers as in lie itivamîtaties tif
comnpression, -uie clainling illat chearanire moss inla> be emîîisely
nu% taled l>y jisdiciotîs coimpression ; oliiers tuait compression is
uil' a1 nirccssary cvit.

For oitr first mxinlc 'n compression WC wilh take card No.
suit> Io ',cleartance AIt conditions are identîcal w»lî tard No.

i. % iZ., steai pressuire Sa llis., cul -off at 14 stroke, cxcept lthai
the cxtîiust lî.s been closcd at sud>l a point in tise stroktw tiat
tue tîtearetit toiîrcssioiî <irse re-ictes to the initiai pr-essure.
*l'le saine quantit>' ni siean lias been atiitttett to lte cytindes-
as in card No. i, btut lise M.E.I>. obtaincdl is oui>' 36.5 insteat) of
39.5 ; Ilis ib teillai lo a çctcansnc loss Of 7,'ý, . For ()tr second
comiptession card wve wsilh u'ukecrni No. 0, wb)i«nhî is laid ont1 wiihi

fier, as in No. il tic M. L. . is reduced frutti 39.ý5 10 31 is, Or a
clcaranncc loss Of21.5 - l'lie loss througlî clc.arance in theoroîîr
c oipressiosi çtrd is taisced b>' the large arca th.iî is dedultt ted
tros lise r;trd b>' (<>siprcsslon, îîccessitattîng ste sicain bcing ct
oir ai a iteîr point in thc àtroke thllen i wotild otlicrwise c ctur tu

C.ai)u No. 6.
develop the saisie power. and thus reducing lise ratio of cs.I)n.
sion andi consequent cconorny to lise percepitage nicntioncdt in
cards 5 and 6.

Ini coinparing cards with compîression and deose w~ithnui coni.
pression, alî(lioj.l lie colînpîession carcis show miiic les, Igm.,
in thicory, in practice Uic chffercsîce i3 not su, grent (liing to lo.s
iii Uic comlpi ession lise anîd rc.ev;îporation. If WC exaine
condensiîîg cuigine cas-Us, we find UIc clearanîce loss still greater,
owilg to tlle cffective pressure bi.ing so mucli Iiiglier. Taksing
card No. 8, irst considet cd withnut clcaance, iit stcain 80 lb.
gauigc prcssure, expaîîded 20 voluiles, wc obtaisi a M.E.11. of i5
Ibs. Nov if wce cxpand tic saisie voluile of stcain in a cylisîdcr
of iset sainie as-ca, but illei 5 ' cearancc, WCe fiîd tat the cwriI
shows tie steai to have bcen cul off whcen tic cngiic %vas on
the centre. WC geilie saine tenninal and Ille saisie c.xpansîioit
lise as in ltse lirsi casc, but the effective arca ;s minus the initial
prcssurc, civîng Oniy a ~,E.P. of 10.5 1Ibs. insîcad of 15 Ibs. .
in time finit case, slmowing .ss iii power of 3o,' causcdl b> 5
cecarance. If ive expand the s.aisie pressurc to ia v'oitillcs
iîîste:d of 2o, then tise clearancc loss is recluccd t0 z6.66 i,; if
cxp.andeul 5 voluimes, the loss is redurcd to 9.55' ,; and if ont>
cxpaiîded to 3 %olîîsnet; lie loss is 7"'.. rhe corcgoiîîg givc., %
general ici of the lusses incurrcd by condensation andl clear-
nce, andU choir causes.

WNe will siow devote a short tintme 10 tise consîderation of thieit
remiedies, coîincinring witt condensation. This Ioss, as belote
statecd, is rai~Uby tise f.1i iii teilperature of the nîictal of tlie

V. esit4or -~dd~ -5

tJfut4uo -10

t. AuS> Nu. f;.

iS cleaîransce, andi fronpression ta initiai presstirc-ail ailler
conditions as belfore. In îhts, case, alîhough tic sainie quantity
of stcaits n-as adiiittted ta tllec ylinder as in card No ithe 'M

L.i'. ltd roppecd froll 39.5 ta 34 lbs-. Or a1 hoss Of neICr' 14"
due 10 clearanice.

For atîr uirdii comnpressionî exainple We wiil assume a card
%vith :d. clearance, and compression uII ta the initial pressure.
In ts case willi saine quantity ai etcain adnmittei ta the cylin -

CARs) No.~ 8.
cyIi..djcr, consequent silon the fait in temiperature oi the sie'ti
during excpansion (eachi strokze>. Il tItis faîl in Ille tenifierattire

ofIle mlcial caos be obvsatcd, thens the loss is overconie. Tt,
attain titis cnd, sîcasu jacketing has bers resus-ted to-usually
donc by fittitig a bush in the cylinder, a forccdl fit at caci cnd-
and -irriinged with a spacc betweco the bush ind cylinder, tlue
n-bote lcngth oficylUnder,.anci spaces corcd in bati cavets ; imese
spaces are usualt> fittid s'th stcani rt insit pressure, thus

reu.'Uning the wais of the cylinder aul nearhV th.9 îcsnpcrnîure,
and reducing condensation ta a vcry greau exteot. B3ut to attain
the vM. besi resuits whcrc bigli ratios ai expansion obtain, the
jackets should be supplicd wvith super-heatcd mocntts, ai a ltmghcr
tenîperature than that ai the initial pressure. Another fact that
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Ilready nîoiîtionoed iii refèenco ta lass by condensation in card No. 8 flic expansion onI> ofi te lar.ince 'ýolunic as
less tlic îariition ai tcielupeaire in a cylindor, or, iii obtinied as effective piessure. Ili ftie coipound thl o% ta ros

Ils, tlic less the ratio ai expansion, tlie less tlic loss. sure card shows thic full percelutageof clearance, I,5 , but
ct as vei-y largoly ditc tli supcriority ai tlic caînpiundtit flaio% pressure c> inder decals %%titt such ,a short ranigeofa pros
e cylinder engine over the single cylinder enigite. For sure tlint itiien it ks at'cragcd ltp witlîflic total range it i-tens
f w assuilie a case iii which tlic low prcssurc is fouir tlic ralen percennge ver>' considerably. 'l'ie bigla presmure
aroa of ihohigh pressure, "we nîay abtain 16 expansions cyliîider boing !j' affic area ofiftic low pressture, its cleatanco

fouatr expansions ii caxil cylinder. lut titis wvay tlie whcen reierrecl to flic low, becois 1.25, instend oi 5 /.. tlic total
~uri cylindor works bctwcen liiniits ai telînperaturc, sucil effective lieighit ai tlie card, i.e., front initial pressure ta tlic back,
n conmparatit'oly smiall lassos bï canclens:utio,nd fnlith pressure lino is 92 lits. and (lie higli pressure b>' card iii expand.l
tire cylindor works bctwcen fice teinperaturc o aic ing tlie iniitial pressure 5 volumtes, dents witlî a ranlge ai 71 Pa>s.

iun file high pressure cyindcr an lintt affic conden- Ont ai the 92. Noti' te cati taret fitee proportion thecliigh pressure
e teîniperatuires flot varying vcry widely, thic lass by cloarace bears ta tlic coniniied cardt by inultifflyiîîg i.::5 .. b>'
ton is corrospondhngly smnall. Ilit nuniber ai cYlilî- 7 1, aild dividlîg b>' 92 ; tliiS gites .95 or 5- 100 less titan i
crensccl, aud tlic ratioî oi expansion in cadi re(cdcd, I'o tiis woe intst now atal flie ameait average clearance oi fie Iow
ondensation loss is stili ftîrther rcdticed. Tiierciore, pressure, whicli we final by tlic saine ruile, t'iz., 5 b>' 22, %w.lîidî

y condensation maiy bc alinust cntirely obVi2Ited b>' iS 4 X92, WliCl gifes 1.14 a1S tlic aterage Clearance. Tihis,
tin jackcting or coipotinding, or batli ; anal, rit the addcd ta tleclîighi pressure, git'ctus 2.09 as tile pîeicentîuge of
c, tlic ecouniical advantages ai bila ratios ai exilait- clearance volumne iii tile COInI)luni clîgilie, as against 5 ., iru tie

tinctl. single engine ofiftie saine area as flice low prebsutrc of ftic coin-
îg ta tlic seconîd loss, tiL., clcarance, by alnalyzing its potinai %% itît saie nuinhber (if expanions iii bulil it.ses, il redtîc,-
d( cltcct wc foutitc, first, finit flic longer thic stroke of tion iii clearance volume ai 58,, in favor afic îe ompotiud
Se lawcr thic percelitage ai cloaance volume for tîtat engiue, or in ftic case uuuior consicîcration, ani iîîcrease ini power

of 24-/ . 5 /, clearance is bîigla for a lonig stroke elîgine ai large
size. If wc assume flic clearance ta bo 2.5, which is quito possi-
bIc, thon flic campotind ougine wotild reduice that% ta very little
caver Ci, Wlien wce givcd(ueowcighatr tthese soveral oconamnical
acîvantages ai tlic coînpotind engine, wec arc in a better posbition

- ta arrive at a juist apj>reciation ai its suporiority over an>' class
ai single cylimîder enagilies, and ta accotint for tlie increased
oconoiny tlint resuits front its introduction, %vien properly,
dcsignod and proportioned ta its wark. Apart front its econo-
iniical adt'antagos, it lias another great advantaîgc over flic single

- ~. cylinder caigine wherececonomiy is attcmipted witli ligli ratios ai
-fxpaîîsion, in tîtat tîte: piower is matchî more cvecnly distributeul

î~~~ ~ -ý'' 1 . lrotighiott tlic stroke. If, for cÀ~nîple, we refer ta carcl Na. 8,
tc v find tha tuie begiiuning ai tile stroke tlie piston %vas sub-

~ 9 ..~ " '~ jotedtaapressuire af 92 lias. pier sq. inch, ;ind at tlie eti of--
CAII. strokce iU.6 lbs. only, with a M.E.P. afi lb'

CARi)No. c. -____--strugth alan engino in ail its worklnl:,
rad sccondly, that flic llig'lier tlic NI. E. P>. dovelaped in tion ta flic greatest 2 s1~h
ard flic Iower tlic percenatage ai loss l>y clearance in wciglît airc.otkhr

that card. It as an cstablisloi Lîct finit cicarance is a soulte of
ls:and also fliat flic greater thic percentage of clcarancc ýL Mién

greatcr tlic loss, and(, af course, thic lcss tlie percnt. . mli b.
aîîoe, flic les!: the perceniaage of lossî thrÎf B 78, or if cosDI5icredl as a
bc attaincd is ta rcduce, Ilié cIeai,âfièe lèueýe -oeIw~~do .p ith initial thrust would bcolaily 39lbs..as

~~~*ni' IfOtSecSt bs. in the single cylindcr, a reductios i 8" in thle
braci<i frngnc f T ~inil thrust ta devclop 24',/, more power.
'TO.à*et ttit r -uce .lsyccr TII E.ORETIC C<)NSUMViI*iON OF~ STE.AM.

-k" ,. of% retrte'ME.a a given card, P>ressure. Volumes. Consomption.
Sit*' titîo. o~~fAnson, flic less will bo the percentage 150 20 10

fiMte* s If we attenipt tareduce clearaincc loss in ibis 200 30 9.5
*-.1 ?a single cylinder, wc arc reducing onc *oss by rcducing 400 40 8
anaother gain, or trying ta save steanh by increasing flic consumbp- Sm0 40 7-5
tion ai steam. But if wc apply tlic saine rensedy that e hav lncrcascd cost irn fuel andi condensation (lue tae hcigla tcmra

already applied ta candensation, viz., compounading, wc ivili iind Pcr-ItrC.__________
tliat it will have the dosired effect. Ailhaugli itn may.appear pa1r.-
doxical ta asscrt thit by the cemploynient af two or mare cylinuîers QUESTIONS AND ANSWERS.

temch having the average amouint aficlearance volume) ta cxpand "A. T.11 asks: WVhat herse power nîay bc obtained front an
a given pressure, that the loss by clearance ivill ho less thnia if enigine with a cylinder ici incites dianieter, a:2 inches stroke,
flie sanie ratio af expansion wcere carried aut in a single cylincler, and inakzing 25o revaltions per vrinuite, steaîn supplied at
yet titis is flie tact, as 1 will endeavar ta illustrate. For thint 6o lits. pressure, or at go lis. pressure? Tl'le 1-9iint ai cuit-of i k

purpose we will again refer ta card No. 3, whicli represonts flot givcn. *rhis cylinder is 78.54 inches in area, flic piston
:ca 8t Sa bs. gauge pressure, expanaded ta 2o volumes in a- specdl is 500 per minute. Assuming flhat flic cut off ks at ont-

fodensing engine, with 5%! clcarance. In this instance, the thircl ai the strake, with 6o lbs. pressure on the piston at tlic
.ictual lass in power owing ta ciearanco is 36%, as compared to beginning oi the stroke the inean pressure will probably ho

a theorctical card without clearance. 37 lbs. per sq. inch. Thon
For purposes ai comparison, wve will assume card No. 9, in 78.54 x 500 x37 4 lrePw.

whici thle sanie volume ai steani is oxpancled in a conîpounad <or 330
à%% o cylinder engine), the loiv pressure cylinder afiuhich is four With 90o lbs. on tho piston at tlie boginning ai tlic stroke and
wimos the arca ai tlie high pressure, and equal in area ta the tlie saine cut off, the inan pressure wculd bc about 55 lbs.
,ingle cylinder brcfc:red ta iia card No. S, each cylinder having Thon

.;,clearance. In titis case the sicaran is cut offa.t î-ý ofithe 35x
ýtroIkc in tlie bigla pressure, *instead afi I20 as in the single . ..*

,ylindcr. U ai the initial pressure is usel upti ta the paint af cut ' If the cut off is Cartier unusually
off isutlizd s efetive pressure in the H.P. ai cards, whcreas high, the horse poe re hw
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îC.1h CîC tt rae t,% mi aC , ex%' ApO i i a i ' %I.Ih fiyciler likI'iti,in 4l1'il.i

aigr ind dCJC .4 <'6<le ijIC6 llt,:l't Cini6l <.h. it ii.lae 666<6 le inîhu :Y

,.f the ona,ise. itie.i f- , *hanae ."utf oral 0. the 'îlTf.t a% îtl MI> th e tintCia>
of the î,î'*îih.

XV18Its.t 1 l'Tl ONS.
'V'ie Fi r6 test- Ai Nuro. wili te niaileu ti, sule.vibers inu the ILýiiiiiin, Ir <ilie

Vt'ied Nii". <a-t rire. 17-e $u ... &,er annijm, %cents Ifîe six înuis1î îL'e silce
.if tol ii it.'.t 11<16 huA' , reittei1- t. ~itfl' y iii rii' .ere.i attlire. --p t'>' î.<i.Ii uadet

s.ciet. i<s &J'Ie, (,, e.,IC .4f btiau. 5i1 %kiey sel nt i unes b;iterte tester% îiiut l.e ai
tendeîs' ii.li Suu.iiil6f.r 6?eR*tinCrie. einhu-aceuj 'n lie(;enerai <liat
Unîion.. Sa j,> lier ani nii. Sula' fi.ii,.nC aie ialie à di-acte. îl'ace-r M6<1< lie
,dl. 6oeiniuei ai eaj.,îatiaei ei'are pajid f.îr if c.. tiiiil iii the u,î.suier. tint
w hottec îi,u Il h initîindisàl eclît. 661<1 bci ç-Ounîiedr intii mii1 lioun. l dis-

.. iuiCice aretcC% and soit a,-iearagt es .iit
Subuiriien- ni. itate elie mailiuiju aîlçjcde iinr is îCtctl a% sic-oued. Il'Aias

trdein - haer 4/ivag Cu' . ". îeh<,. f Jas nvY) a, ft Neo.- ~d
Ille t iithslîi.,uliiî bc n.uttlieu ï)ilLe foulure ofauti.sebers Ceresîe lyir <carer.

iiilnhmjlly fiilîinit rkIN
RIITIOIt.' A -V X0 I> l PRil PXT.

Caeueiîuaniene et ttà'îîed u11)11 Whlo- cuti.iig iegilii...ltelî Cliltiu tLe -cote et

1"11è;1.1)1116 1 meii ti t << It' C-iti .1 ýatijlt stcl lil.itv .ai ale
qijit, r1 'nI hl tI h k. .ÇI ra it.i lic.6 Ct 85 th.ti al t% utiCîCit l>U.tt.

'l'ii î <'fi en 'nil c btlluti ouf <ire N.ît iCioli I.hIci t Lighlt
\4.nî u.îsîi 0-I; n' t"l tit's %%Ilal tticitl hic .&( tilt lftitllsi

fru ~ it h , 'l." bal tilt :j3 afzt id ,>it,h .18,i.

is vehh i.Ctltl.Ct(tli î'aa tut .ic tc-îî ai .t
pitritry-to il thorotighi test. l'ruui îît.CC.C

mail ~ <unr fic ç1ccttc=&d-in. tjiai city hat. deitun

CC hii' .nîîiîîg ltîc g 'a fie loir Art 4 ifr>t of lo, ;t ïï c .titi.iîe
fil-il @tire u~ 11,0î' f ' os1ucr( fnr i luer aull .1lfl t î' ict ià a s.botit

1-v- fi.-t pre, si'bîîV. 11181,41tii irî, ') ec ,taîsJOLI
iiiinhîlir s)mnililli~ir i cc'hut-' tint iuuuure ilim clvi ci fect anl

îtîliriu'er ini cirdjr ti lie «ite 'lie ini tif Nue Il a Cilec CoigniCît
t ai alînî a mile aîuid a hillflpef iuteu

\N~ exi-ell<ct lipeir fn 16 C%,e5 ;n \Ilsclît. t c.îîi E incs
,at.) 'lhe"i iîeî renad li thie acihiior, MIr Litirie, bcfurt
elli- lilii'ltr% ffitc Mlnnire'l hiratirli ni file t'.iii id'î.ii i %cii

tu.111 of Ntii%-iî'îi knîuc'.< prucutcd ;11 fult iii tIll pupr. Il

diuiiaiuu l t he NInhtre.il S;osîiv liai c ituade aurrange
aiti fibr ti .e'raieN If hu:th>r- ain etig;nerrisig 'sîtmie. IN. (0 bc re.id

.ta i ir icling% icmnniz iluel~i'e-%ii îc"nirl 'lie readelrs, of tic
1",l 1ii < c NF-vr 'as ci nfidoulu: li.iî- t< lit'%ilrge of re.idi«n

ihicii llit eniî'.'lirusc of the Nlonilre.tl 'aoricy in luis parti. tlar
1, tienr it; of orniulatài ) i' rani ies Cif elic .'14-ociattu triC

in cubecr C aite,

la p til vlirre- %%,Il tir flîivuuil -11 Ciinre clie glîcN as .1
le'Min fuîr lt ii ' e.îiil~ a suiu*rnir of titi, incîrn.il, tli.it -on

NuIlullC)l r ot. fi h' l i> i 'ei.î 4lul lit '% st itnercstedl

uli Cle'.-iri i% leu il. 11 lli'îh''~ont % e%, n ui or IIIC'.c pctl'bio
111:11 illiii' arhillu i 'îu 'ii fi ele--'. qv 'lit silo Il i ticscrltl ' thli

Ini <.'aiula cequire a u : quaintp,'c0 Iull) 'lie puîintiffltcs tif Cle.
<ri.'tic z114~ ike rnetlio&lsivf'its Iptrat;nn 'ot t0 reccogn;zc

TOronsc'Tro,

CHAS. H. MORTIMER,
oli)rin, 14 leiflu .Çfpcet 1IIcNt.

thaïi, fatt iuîeani illt liabill ii a) jIîîsltlii to whltch lie Ilii Jine
bc( uircl proîlltst al, %obIll lc îIidagailîi fl, Ibeu.11îu i .lai,
tltC k tf kon Idgc of 1kciî'aiîîic4 lie etlgitiel i ,
iîeg~leî t% tlîIW tIoî li mIIINCIf for thli c'hanîg ea i 1 <itil11% %%i l
eIe ttru uIv 1% Ibri mîgi îî .îlîotiî Ini Ilie iliantifilstri Siîg 'obai d.,' v't<
C\I)t, t Ituaitc liliu".elf iLccrg;tctl by aniti by ton tsonod .%lui Illid

rate PCii3î<iI% 'îll torîcleIIillig laî.

At *Nuw Inention lt %c'tc% propellkrs foy Iesl., Ibo Iii i
ex prrienit<e < %vitla i prc t i .îg la îi. 'l'lic îhjc' Iiiiç~.l tj
b: t(lie i l tor as tii 1)10< ce al propel Ici wiili w iiI

i 
1  Ini tiChe ontc direction, anid %)Y illocls (If wîhich UIl mulîliI

orf the i esNl ilaN b Cailier f<rîîar<lî or bkc.rd'. WVîli 1îi. l
a pi oîkller Illie t'ig i ne <as îiitllllsîttijli l, a% il is titi" 1'.Cîi .

haieC au,~ *ecsn v ar. Thic propeller as iiiîdc %% titi i C h ille

fini),, tîii) <i i le lirC>ec't Iiiig ladelC arc mi attie tin t IIlit-V
ihe taulard te) fîrni ralieîr a1 riglit lbau.- I S-rciv or .1 k'ft liatiti

'at reîî. I lie fautCil oif <lie si'rew ait.%> al.4o ]lc rîd SlîooîlI
tlie-, iii .ciii pa ~îlme a ettCC' t mIl Il îîUke titiilec t clîaigt oni

tl c C >l%tructiCui oil marine ortigilies, andc %%-Ill gave ilie Cffit ci In

charge Cf the !,hall as grecat cotitiol bav'er tlîe jir<peiler as lie abulCC
liaC% c Cr the lîclin. I lic enigilicer ic<I oni>» .resplire t) Lkcel Illie
eii <ies gOiiig atcC iy. ,iiIn. C Ciit roIlh ig appiirati. 'aoîcl 1

<lic i liddCer 3)CIW 1%, tIlic prCilel 1cr iiiay lie Ulltcecl tCi chiange Ille
slperdC or rev-erse Ilie moi(tioni (if <lc c''al

tN >'Jaîiu.îr> 7tlî, a lattic -'fier i<aclCu k 111 tlie eîcîiîîîlg, a1larg~e
lien Cii<îe In . f.CL-ut <il i t. <liC l.ttl i lccaiiie tliiCihC.ik

.1C1(t rail Li mscuI i la1 %IICCC ti.t, the fiy %% liet butihi i [te
%% bef es s.uit <C> lia% e lamasu about tiiceu toins wcciglit, anCd liait-

pet< et Allaîit t1 tiire ciglit, i% Cii tel) aflî camie <loîî ai again tlircitigli
Ille rooCf .%net tatcer 1oors (if the facî<iry. tcnîeaue Iîa. 6t
%%.-. (foieuî. ltint fus-trîîiatel> iC lit)he: 'are lImst. 8111tliim. 1 iiît

li.ICC gCuiie %%ori m>LI] eîl le goCverniig apliaratis, chie ilie en1iiille
Locilt flot licavc WUi, uiay beyo'ad coniio. L-vcty eiigulCirt,
slinuld L- aons at;,w;tcli on ail elle goverrning appaî.îîîîs
flou oniy. 1- " <uXe del-lf and< ilie îîriî';a.g gear, Wlit'-tlitr

.w1iktor"t -4butatsQon Uic v alve which lias, to ilirotile Af Ilie
Stein, Whcdticrit bc an nItllttt t«t.ofl or alot. 'Iogiitlinie, ,a
separ &te % tlie as tîscîl to iliroitle the ,tocani, anid Cabes liatc

CuiArrct thic e i .l. bcaiie loose on lis bîuinlie anud %%.a,

fuiCC c%,c iycl pn b>) lie tCCiandC ofI curiise, in suci -a ca!se tlie

sitiut Ie' (C$ii goChi lior -C.ulhd (lu) tu<thiig. S1-ucl trttie ialie'
bli-itld hi salade bu <bat Ille littbsîrc of sicaili maiî tendi tg ýImut
fIýçnu, and tico if tlie gui crnC>r (ailb toi holu the valve openî. lier

operators and'of nîucli interesî 1 thy ,~apqppç 6
fcCc da)b> ago by Ille (.ourt ofî..çs

Fli ent u-.of CCa iiial %e C>reI aîtîn oo!îigî." Cn

CI.C li. i'ue t.iît irii he tirstb inst, c afw a,-rde $o<i

.îcîuenil Nies. uft trîLe mroadew tork Tinice. triwp appai c

frot tItis dcsoiu. The fact %vas esiablisiec tîtat Ilie error %%.'i,
%hIe tu <lic negligente Cof the ciluployees of the conipaniv, but tlt:
*uîpellaflt bet LI) the plca tt.ct despaîcttheà wcre sent under a col).

trat.t vwhich detl.îred <liai et woul not bc fiable for daiacc
restulîiag floal errors unless the despateli icas repe.itcd, nuit tlici
unI> tu the aiutuit tuf tufîy ues the ainouuîit paid for tie nie-'

sae.uiti a Lontract tIme court dcclarci to bc contrary et)

1>ublîî1>11 y anid aîiy cotutraci 1»- wliîcli a party souiglil to fi\
tilt lamnbsinient for lis fautîls iias ullegal. 'rite jusdgiiuetit %va,
confirieCl.

.\ l .îuing, %%it bat.lle e talle instructive incident,
oc,,urrcd Citlle re-tntI> in une o! CoCi neiglibori caties, the lîkr
o! tvi lt, it bectil, 111.1, orteil bc thc causbe of trouble, ycî onc

îiouidlt ae1  look for il in titat dire# tiCm. 1 lic t'acter inspectoir
Cif uic: cieIni laglit toiilîany &ii ni.tkîing liii tisClal roundîs io taks'-
li.i a.îdtiib fui tilt tiiC>iàtli% .CL uititb, fcl>ot'tcCh carie of tIilt-
micicrà \Slicllcii>etgcil as nul li.ving rcgîsîcre.-l, aithougi,
lîretious iniontit, li.C *iCa> hoîcit upi in good shape (for the
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tobllgi, uiv A rce)airer bcitî> sent to break tlic se.d antd rcntaî
il,,. mû<t r, fund %woven rouind thc finis ainuîîuuuîîi blattes offtic
tri îaiî> me îmuîn spider vwebs iii ail directions, lut

.*111. lîently lot satisfictd tt t spirnng ilîcun frot bladc tut llde,
lie% 0[tidcs hall c ast severil iatîscrs front tlle Muade tg) the b,îck

tel tilt, icter, theroli> precslttug si fraisas liviing 'et ain motion
eh ua Ille 9 irrenit %%titruîcd oui. wheteu lie) weuc remuai cdI, fle

ilit'l ltt,'.rte'1 IJ mI gooci shape agigun mil [)lutilise l.1111u inîrnilîg.
lit. uit orakl t-iitmusit as such a tisse us thai fiie spiuder hll
1 .11% led iloto flie ter tîhen vcr>- simail, and Lui made il hi%
pri-.îianclut abade usaili ton large ta crawl ouI again, but tlic

1er.itlentl is, what (liai lie fécad on ? Nurciy tiait Soute ofiftle cur-
ii-iuu Moral if yas w'ane yaur Dicter bis ta iuring yots in a

Jîî. 1per mitars for te torrent supîuiied, have ime (c aicrs leimot-ed
firons th'ui etery su'X imottîts. Ilu Ille (isu relerreti ta, tlie leter
limi be' ttînclisturlid for tmore tisat a year.

il fiî.i',le ', Atibîtitus CuIt>, ha wo niii lue o eted ta
wî .ir lier linlid:y attire dîtring tlle convention afiftic Caniadianl

L-.k î tiiai Associationi ilicue the cuung juste, wmiil, ne c icc sure,
bx' glati ta wecomîe lts advcnt, and lie oiy too plcascd ta kuioti

tlt.u sIte us giv-mng a good scnd-of int what mnay bc'amc tuie 0f
the- itîost unflueonîmal inîstitutionîs miiftie Doii)o an. I )aubtiess

,lut m il have lier sltantain %Il triiiimed i) iii greenî, lier
b.î v waring its bcst anti clencist apparel, andi the tvoailie tile
iut.'t iiralitious. AprIjinû of titis, andi for tfli eudit of tluosc
%% liq) litve tîc% or pilai a t kit ta titis veil kunowuî Ciiy, vve takeC
>grc.t pîcasure it s.>ittg tt btas mi w> attractions tlt.t fo tiier
q aile, cnjoy. Espociaiiy us t1 ltis~te case îlurirg the sunniier
uît',îiiiis. *Atniong tîese attractians ia>' b li ientiorîcd tlic

uiisinîa, tlie tariaus dlri os, tlle ginu-intus iHanmilton (forierly
ilturingloni bau>, tf l no nl I litilîoî foannerly Iitrliîigton)
be.t(i, lier bc.uutitul, stritiglit, lock iai cc sîrectb, turilied
iter %vil shmde trcs, lier t..cîucrtabie, coz> hiies, liter ton
gcuîîal peopule. anîd aboi e «ail, the tliorotugh umarner in v lait Il bile
trie% ta fil-ke ail àtraîugers 1% alata lier gaies enijoy IIhoînseli os ani
limie a gooi tailse goncu-aiiy. ter attractions iuli bc uie
Lîectrtc Liglît and Poutie (..ouîîpan> s uîcî staution, o,c of the
uioNt ctunpicte .111( bost lîlanuicd in tic Doiniuîon, the nen City
I t.dl and ailier public buildings, and the manutafac taries, tlie

1îrint alai oneof a mwiih e féel bure, w IlI ic thromn opon for
tlt inspecltai ai the ilîor. *part frani ftie abat c, Hailiiton
us tmie tuf the , otlest andi miotl lîouîîo.likeU citib li the l'roî ic,
ai ltui, jubt tce sort of plate tu Lako the fitiil> along tu !,pcnd a
te'î dayb. We fbol s.îin aisbertuflg thai ai1l %ito attend the

itr>t aniual caontion ai the Canaduan E lettrical As. cu,îîîofl
au Ilaiatîltan, mtil liai e a riglit royal guad liane, and a brathori>
meicome fron lier citizenis gonoraliy.

1 ts titose iihli aie iho cLre auîd ruiitîung of d>unos olany
tiesc.rîptuoait mn liir cli.rge, %%c e ould :ia> tit d> nîîiiob and
clurt can tics er lue mtade toa .ussîutîlate, no niatter han li.trd onc
uatit ry. P'ro% uded one o>xpects lits di>u.uuos ta do god sert uce

duutt cause lattde or no trouble, tlicy bhould bce lookod ailler in
tits respect as> p.artlU.uariy, if ual Mare 5o, 1î1.11 is a1 stcanI
<'ogine b> a god cragincor, vlio knuîss %vlîat ho nmay expoci if
lit neglccts this one miater in the lhandling ai a stcatu englue.
lit lact, al d>)naîîo moone fraun flic s" iteli boardcint the cirip panis,
,slild have îîo plaîce for durt tn an> foa vliateocr. l>articuiarly

a, titis the case ituli the coiutators and brushes alany class
t dynaamos, but more so %vuîh those tlî.t have open or renioalile
,egineuits. Tue titer bas kuovn of cases wherc arc dynainos
t the T. & ILt îaitori %vert: aliawcd ta rui for îscsat a
ligne %vîthouî tut. reliîoval ofilise catiuiutator seguments, anti
%thon reuîaod, the nauder vvas liait îhecy mîanaged ta hoid
-eut andl gave good results. It us aliîosî criuîîmnai ta have
tings in bucli a shape. Tue segnments aof wltich we speak

'luotuit have been rctiioveti and cltorougîiiy cleancti ai tlicir
mpîer dutts anti ail i least evMr second cia>, viiîicli if prapeu ly

eru tu ta itl recluce tue lîrbiluty o ai t ocrrent ta jrup
înrotgh or luorfarate the sulactons ai the caunmsiutamors ta
tàmotsi a nîtility. Not on]) sliauld diii arounci the CammIut.Ltor

4 ec parlîculari> guarcicd .igainbt, lmu a sc rupuilaus cieaniuucss
linuild bc înaiutallied me r tlice olite .upaaî l vsniii pay
.uu ciol> %vit tu sec tuait appu.rattvs is nl beiuîg luaded tiati n
%'ttli du-t. bec toai tuai. belts arc kept tcaui botît unbide anud
uutbîdc have thcsn gonc ovcr ai regular untersals b> )oui boit

miaker, andîti avc Iitti reiave ail foreigui mtîater frotîî theur
puliey sit!e itilli Ibis tii stcel mi ralier Wc %a) a yoîtr boit
salais titi il, hiccate vtc ledl %ure flint lic midi ku1i0i juist %itat Ia
Sa rape off anîd le,îî c )-Sut lelt vt itli a ganul lîuuggiuîg fat e for the

Jaillie) S. A\lSI sct l ut Iat (lue paille> S til t isse shtating ar*e
tiat whlîin ug arond î ighitl y p>otuia tilltou îmuld (if g re.ue aud
titit. Iii s, t oiuncttiîit it tsait lic %tati fuora falst t îitt rot euîtly

a large frit tits grî~ il)pile> liig iimt't i tl to tit c iLaîrge
altenatuîg uîî,ut laiste, 't ie 1iutercil b> al tien- mtanager ta lie

cicaneti, prtiduccci a ful ti bit tiux of liltli , Ille rest tof tue
îuîiic>'s alsa gave tif iltirtuîîrk iii in roportion tg) theim size. Iis
'iew af stutit int'cients il liemauies ila oil a iîcestbut atn
abstlte chlarge oni tlioNe operatiig elettrit liglit mîacbiiîcry, if
flic> woll hiave ter pilatl in ii tiîîe tarder, tg) sec thlat ciirt

uecoittes nic paîrt oi il. %,glat aul c ()tint On te los% tifil ticast a1
poiusstiai cutîal pir lnuir for everi' pauind arirt ltat lias ta lue
whirled araiiul b>' youir eî>iies. Ailother p'uiît Iluat siîighit ho

ilîttioîicti iii titis t:atîuîctimi is, tuaI îatout hut lise luesî ltbricaiits
simulti lie iscd ; lIe> are fle c'iepe, ile luong raume anî t Vitlla
tile outi sautiiîg tcivt s (if tlie prescrit cia>, y-tu cailutt aminci lu
tise puîr ()ues ; liiaike it a1 point if >'num are not aircaul> littcd ouit
v'itlî tuie, ta pnrcure it ail rifler aI maurc lue sire litant il ks a
gooti alic, anîd amie tîtat lias uloti flie test )-Ot calatisal alliurc
ta tise houale but tile best cîuaiity oi çails

Tro tîtose itîterestoci iii, or n lia cauîtouîflate purcltasing aut
ciocîric liglît pîlant, or 1tîîakiug addcitions ta ail existiii; One, WC
%'aul<i sa>, beware ai theî cîteap lrash>) uiatenimi .uud aluharaluis
that is beitîg landetiat yoîrotir w vititaut mio tisit a suggestion

tliait >'ou titink aif ptirclasiug. hB> citeap, l-o don uantlinî titase
ivîtîiti aie stoitiiies lioîught froit a reliable lîîaIîumfa.ctor>' aI a
i-or> lisu price ami accotantloai keen campetitioti for an, ai flie
refiable mantuiactiriiig -oilliilinimn exibtent o ciel>% itli seli he
best lte> tais pnodumcc, anti w iii isistail il iii a proîuer mîainer, et on
if tlîc> finalt hai <un actouuît i the ion uirite abtaiictfle> iîre
soîuîeîmnîes aimuabli) luuie bît uile profil fluereli> blt IhuaSe
vat hIli frtiiiîh stan *are tîflcreti at a ricli(tl tulis> o latitCO, sa
lait that flic c autouiplat1t c îuirciî.usor uist kion tlt.ut i is ant a>
dou, c.îusig liuîsabunetliiics lu niaitt If ilîec bas ual licou a
illîstakze iii quomting figures. Vet, tîîcua te seller assoles hiiî
tliat tfelîic i Sbdi riglît, lie Imag>tines lie is gottiuug as i4ooci as
lias been oflere il ct rli.tlîs tItc the figurne b> at rii.td luicier
foi lust cîtîtria, anti uu util lie lî.ts tlic o i uk ail fin'usheti, flic
ti rlng .l ,,oiîî 1uletod, fle eugines and ci> 0.tni05 tii rtnning
oarder, tioeb tîte troule bogin tcu sîttii eli, saur dlues lie roalize
thaithei eshleulse tuf kceepmng tlie ting ire runuîing orcier as goisig
far be>oud lusb esîuect.tiouîs, uîîîtiI later on, tiheu, .ufîer anc or
titi inciuiemît fires, lie is notificci by tic L'îiviriters' inspectar
liait 10 run flitc planît as il us uust.lleti tvil tîe.îu tat lic utîust
rîuns ut .t lus oitn rusk, w Itiltut uuîsur.Lntce. 'iteu, uici ual titi
thonr, does lte fu>l comnpi ctl îiî.t he li.us bocs îuetin> w. asc anti
potunci fotulish, and ltati ut tiuld liai o beci boîter fiît h- botiglit
tlie More espensie plaînt .ut tlie otitet. «ro siiaket iîaîltrs <tarse
in cauçOs ai titis kund, the cancerus %%ho lIa itis lait ciass ît-ork
are y'ce-ally sa lai clown in tlii finatucial stanîding litai il is
tvorse tlîan useless îrying ta niake tltcrn doa il aver again aîîc iii
a proper marner. 'rite upîiot ai it is ltai tie plant cillier lias
ta bce entîrci> rcuiîosed auîd bold for litîle or uotting<, or more
mîonte> speut on ut ta put mt in appie pic arcler tian %vouici have
lucn retîttrec iun te fuisi plaucc lîmd au Ai plant licou îuîrciîased.
i ticul c ie a as thitg, and nat ater exlionsito, for tioruld lie

purcliasers ta finali out for tlîernseltcs luefojre piacing tileur
orciers, sîliait us gooci aud ithatis k ot. huîsttunces haie cainle
titider our oliscriation ishere the enatire tviriug, &c., lias been
conticuniîc'd b> thc insurancc: coulpanios' unspector. One af the
installations iab dlone I)v a callpany tîlua knott hiats ta do gooti
îvork, but a chcap job <sas tîhat it-as sîmpluosec i tabc .ianled,
-andtic Ie>filcU tito rocuircnleuts ; tise othor st-as tdoncî îy a con-
ccnuî îs'lo do ual kuos art> buctoer wi-îc soul alularatts andi cIo
%t mnng %ithout cicr liiasiug ha.d a ti.î's insîrtcticui in stîcli îvork,

th>cia (Ioakc a sale occasuon.di>, hait ut si liat fig;ures , miee
us .înother feattire tof tilt subleî lta il ms far frot otr isish ta
eucocurage , IIitai 15, the cvsiel îli pricci a.. ' '.trge profils

bouti sile ai flie iargcr ciet-îrIm iîuiufatturing comiipaues haie
licou exacting fruits tîteur li.ilrins riglit donug. lIt tiaiciain,

liottes or, ne arc ilaseti: ta ae aî dcluuced chiage for the
bctîcr. They secin naît tu lic ,uwuLre ai the f-,uct Ilt cien 50 per
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cent. profit an %ueIt articles als ie>' toiril aut is far trio iiti, andl
îlîey axe rtducung thext i tiures atcoardimigly, iii doing %%iîich tlicy
are :tqssiitang ai: the reioal af tîte iltctmnîpi!telltts iii tlte bnss

iii a wvay whiîx'Ii is botîtîc ta> i etili Iii au itierease ai theia business
anid output. In atit iv e wmsh to ,ay ta tliose wlîo arc
dxaing a iibiiaaua s i )iiiemg, andI whia have the I itai latioa
ai. apîlant iltidler tlîvir dîrcctmaaî, sede thai ccrytliing is (loute iii a
proprrand a arei t iuancr, axid tue bebt that cti 1>osbibly be
dtmne. 1 lave ü% ery, large or %niall uiare, be it fa>r i laaiip or o,
(il tlle Les-t niaterial atid îaît lip iii the jropet wvay in atîtet
moard%, atg) vervtiiinx iii yaur potier ta rmise tlle s'tanîcard ai
clcivîric.dl wark ailrail kincîs, and na:îl'amg ta loawcr it. Let tnoncy

t'aiiiteraian bl, the last tai tliik about %vlien gontd work is
lulaceti titi one -,ie oif the %cale anda bail ami the otîter, fai as sture
as the %un rases% and -,ets Itle luax 'vill biti lak ever. tinme.

Mitu. A. J. Cairriveaxi, ai Mazitreal, cxi' a protîinent figure in
connectioi %%-tilt the recenit Nationald Eicctric Lighît Association

aiaaemîtion at M.%oirtue.. lnctientaliy it iniglit. be niicntigancc
111.1 lits ;uroli:ince tIas int 50 iluch due ta Ille value ai his

pîtulic services on tîtat occasiont as ta tîte numnneraus articles
tispired by Illiiiseir wici ajpenred in the Anîcrican ciectrical

jouials, ;ait tcntling ta siiaw tliat ta hit bclonged tic cretlit ntt
oniy ai sciiing the holding ai tîte convention ini Montieal, but
al-,o ai tlle succebbfIbl rarrying ottc t nieînirait.In
short, NMr. Ccurrjveau goi :11 tîte Irce atlvcrtisiiîg thiat it %Vas
possible for hit Ia obtaitn out ai lus cannectiaîî îid tue aflfîir,
and %vhile wi;tli a liberal liantt lie absibted t itire expeitaiture ai
public titane> suibscribed foi-Itle cntcrtait:mcxtt afilte visiiors,
lie appears ta have careiully reirainecl froin draîvit:g on lais
pti-son.al resoîiices for tuia: abject. Tilierciare, ifa;n>' persan lias
special rensan ta regasl wviii satisfaction the hate convention
tlaat persan t'. Mr. Ccirriveau. l %vas on titis accotant that wce
reaid witii les-, surpîrise timai atiierwvisc ivc would have donc tlle
annouticeiiext thtat at tIe recetît street raiway conven.ion in
Ilittsbtiri:lt, Mi-. Corriveau cxteridcd ani invitation ta the Street
Railtvay Associationî ta Iîad ils ncxt conventtion in -Mantre.tl.
Tuhe invitation ivas -iot -tccepted, and for tItis *%Ir Corriveau
tiotbtless lias reasoa ta bc tlizankiul, inasmutcli as ilie people ai
?doîtreal. mhliae liospitality cannat be doubted, iiniglît neverte-
le-ss have declinetl ta allov liiint anotlîer apportunity ai self.
glorification at ileir ex Ine I :tay aliî:ast witli cenainty be

sa i-.1 iatx tîtus pirolcs>ing ta speal, ont laliali of tue city ai
Montrcal, Nlr. Cori-n ati in rcality acp)rcsecdc no othier îucron
or iittercst tîtan liiimsclf. If lie voultd contnibuite iîandsomnely
tla asettleient afi ilie liabilities accruing iroin thie hle convention,
lic %%ouil standa in a bctter position ta advacatc a repetition ai
the cvent.

Anoilir iiatter on wlaiclî Mr. Coirîvcau lias rccntly been
expressing lus opiin in tit Aunicrican electrical jaurnals, is thie
attitutde tiilitio' e rcp)ieseit.ng tIe electrical intcrests ai
Canadla shlnît ssiute taavards the reccntly orga.n;zcd Canachian
Ekc-tncal A-Nocm,îti. lic is aj strang advacate ofiCanadians
ioining ite Ainacivn association. lic tbinks Ilitt îbereby ilteir
ii:tcrests iiould bc beater servecd. lie is espevtialily coiîfirîned in
thiis vicwV %ince il %'-as decidcdl ga change uIc namle ai tlle

" 'iîiii. ta tuIle " International " association. Wh'las ailvan.
îra"e' ira' ta lic taonierredti uîon C-anadians by itis change ira Iltc
n:anir oi Ille \nîieriàan orgaiiutn lie tutitiis ta ntcntian. 0i
aflursa' th' ý\ineria an pâicrs ai-e anly to0 wvilliîg ta publisli MN.
taimvrt'i's lnoi in tis dirctjion, ti hile Mr. Caniveau is fl

Nlow sa, iait li-. rApiiins oun îlîis or ai> utiier stibject ara record
for tilt ..akt o Ille' hcap notonet> îîh- l ias tîtus afforded huim.

'\Ir Cornîiveau is. ai course, entitic to is opinions, but wvc
suirait tua' lia' li- lng enoxigli pasecl as the tep)resentatîive ai
C.tn.iti.tan i-lectiea,-l interesis, ani lîcncc, in î'ulgan pairlaince, is

a d-il awn' It. Carin atu ncci a and as nult nowv
cniitit-al ta> prik aoan behlf ai aluNi'. ntcrcsîs. 'Ioîîeing tîte
changa' tif nairir til i itcia uso.tta: the opinion prevails

onr itis -,%da oi t baundary iiat its abject ivas ta lhead off the
nînvtrt fo: a plirci: C.aradimn org.antztin. '-, fax as Uic
lent'fit in lic da'ri'cd b> C.7.natanrs fri-n ntctnbcr,.hip ira the

~ ~iss.Wi.m i toa.nçcrncd, ilitte as somctiîimag ta bc
,taid onr thl N1Ida-N 'lit thbert as no dubt ait t vhcrc the pi--
p)nitlarait-' oi ttl%.tit.tgc lim Cànidians for a tîme might
dcrnvr niore in-struction front aitndance on the meetings of te

Anerican society, but iliat is aIl tha, cati bc said. llow niny
of suicli inetiîîgs, iîcld say at one timne in Boston, ant il another

limte ix: A tianta, Georgia, wvoîld Canladianis be aille ta atc-aid?
Wlîat influence woula lle rep)resentattives of Canada bu able- Io

cxcrt as inbers oi tlie Anierican association on bchliiotile
electricai business in Canada? *ro wviiat extent wvoui ld t

Aitnericani association have the powver ta influence legitslatiot: il%
Canlada aitecting the electrical întcrests of this country ? NMr.
Corriveau is k-incl enaugh to init duait ' Canadian elcîricaî

intercsls arc large enoui ta suJpport ani orUanizattion." Sn Ifar
lie reprcsents the feeling oni tic subject in this country. W~hiie
it cannat bc dcnied that in tic United Suites tite is, gecrdtly
speakinig, a mnore pcrfcct dcvclopireat af clectrical knowlctdgc,
wce are ncverthcless preparcd ta dispute tilt assertion of a 1New
Vork conteiiiporary that ".il] ar the cxpcriencc is an this sigle af
tic bordler." There arc in Canada a fev îacrson£ at least wvliose
ktiowleclge of the science is cantcixîporztneous wvith ils irst appli-

cation ta commercial tises. As ta the Canadian Ecîia
Association, it is claily gaining strcsigth, andtiunciticstion.tliy

lbas before it a carccr af uscftilness. W~hite prefcrîing ta csist
as a distinctively Canadian arganizatian, it lias none but tilt
kindliest feelings for- tlte gi-caier organization ini titi- Unitvd
Suites. Each ai tîtese associations lias its civi wvork ta perforni,
and mnay cacli petlariii that %vork wvi:h the grentest possil-le
efficicncy and acîvantage to the interests îcpresentcd. ïMeau.

wilie will 'Mr. Corriveau kindcly refrain fora lune fr-ont obtrudinig
hiianseif upon Ille notice ai a forbeardng public ?

CANADIAN ELECrRICAL ASSOCIATION.
ia front page oi this nuniber ai the E.EcTRicý%t. NFWs is

cnibellisild withi the portraits ai the executive officcrs ai tic
rccntly organizeci Canadian Etectrical Association.

In future years, whlen the Association shall have becoiea
large and influential bodyas ive bclicve il is bound ta do, it niay
be a niatter ai soine interest for its mcainbcrs ta refer ta the niutuber
ai the El.E-CTRICtlJ. NENVS containing the physiognoies of ils
original pramloters.

Il is with pleasuire tlîat ive arc in a position ta state tlîat
interest in the Association is stcadily extcnding. In anotlicr
columan is printcdl a letter froni a resident ai Býitish Coluniibi-
who desires ta becomles a metunber. In the possession oi the
Secretary is another letter oflsiianilar ciacter tramn Edmnonton.

IN. WM. T1., \vhilc a nunibcr ai applications foi mcmbcrslîip iroin
praininent representatives ai the industry in Mâontreal and eIse-
%vhere are aaiîting the action ai the Executive Conaiuene.

VALUE 0F TRADE JOURNALS TO ADVERTISERS.
TiuE circulationî of a Irade palier conccîîti-ated aniong a

special class entitles it ta a higlier advertising rate tlian tlc
inediuni ai gencral circulation. Il is flot wortlî marc ta cvery
ndvcrniscr, but ta those %vlio vvish ta addrcss tilt specini chiss
it i-caches it is iworth nmuch more. The mian who lias an article
tai sei ta druggists cati afford ta pay the best diug journal a
rate Ihigher ihan that chîarge(] by a papier circulating among alil
classes. Tilt drug journal has pra ctically sified the community
down ta possible cusiomiers, and lie pays, for no vaste cii-cula
tion, as :vould bc the case iih any other mcdiun:. An inspcc-
lion ai tic rate yards ai the best Inade papers showvs -that thry
tinifornuly charge rallier higl rates, and ain inspection ai ther
coluirns showvs tliat they secure a inucli larger proportiona of

atdvcrtisîng than tbe inaeclums ai gclneral; circulation. Tht'
conclusion is irresistible tlîat advcrtisers find themi ta bc wortlî
tvh.t îlîey chre->ifr'Jnk.

Wa3gg -'Wc ict a terible thunclcrstorm a1 c ame op in the train tha:;
rafîcrinoon.

Wojidcn W'ewni yau afraido0< ht Iîghtnîng?
1aJ-o Iô hgai bhna a ibr%%cman.

Waodern-Pchin-l.a brakeni.in" Wfraier:iy good <lad thaido?
W%.'îgg-W.hy. hie u-as no: odîtrJiatia Item.

-Our- ahi frîcnd. Nir-, Ranisboîhim. uaas i-cadirg the otticr day a letici
in the itsuaa about 1 lcurircal -rm A lleahn àbw caine ipon a .a
statang that - wo n3kl'c condactors * would bc usrd. Much shocked. six'
was about ta look atsomething clsc in ahe papcrwhcn shc noticed ihai 'one,
of the condgactors u-as ta Lc camed on poles andl snother to bc laid i-gid

ticcn ihrraals1' Ilorrfied at titis apinairt brutai:îy. the woethy ladi-
bias beera -itinr, letaras (in draft) ta the conimitsioner ar police c%=r sti=-e.
-London Pprek

CANADIAN BLECTRICAI1 NEWS February, 1892



THE ELECTRIC TRANSMISSION 0F POWER.
Ilv (IINî;F.r:rKIv

Villintdamcnîilal prilicîple on wlîiclî the ciectric tranbntîssion
oi powel. <iei>enti is that pectili:îr, :uîd, 1 il.glît alînobt sa>',
un ',Icriotis interaction betwceln magnets and clîrrents, wlîicl WC
(01nprise linder the naine eiectio.îln>lnetic inîduction ; but mlore
lI.rtictitirly two spccial cases of electro.mlagîîetic induction, tc
one dlibcovercdl by Ocit 'd and the other by Faraday. oer:stcd
dit-overecd that, tititer certain conditions, a comlpass needie is
dilected b>' anr cicctric current, and Faraday tiiscovercd liant
relative miotion bcttwccn a inagnct and a closcd conductor
s ill, under certain conditions, produce a current of short
dutraion iii the conduclor. Oersted's cffect is a permianent
oIle ; the needie reiains tieflected as long~ as tlîc current fluws.
Laraday's cffect is transient ; the ciment flows, not as long~ as
aile miagnct is prcsettt, but onily durng the taille liant il takces to
change the relative position of nagiîet andi closed concluctor.

It is clear that in OerstcdI's cxpeanent the miovemient of the
necdie as due to the action of «a nicchanîcal force betwcen t
iit.îgnct and tic coil. In Faraday's exjîerinicnt thc transient
-uarrent illust l>e causcd by a transient cicctromiotive force, and
4is, in its turn, is caused b>' tce relative monvemient bctwecn the
coil and iagnect. *rite modern method of cxplianing tiese
ilîings is based on the conception of înagnectic hanes of force,.and!
(lie looping or tese Unes %villa thc wivre coul through which the
ttîrrent flows. 'rTe whole subject lias bccn so admnirabiy laid
l>cforc titis Society in the Cantor Lectures on the Dynaino,
îtiîich Prof'. S. p. rhoinison cieliî'ercd here in 1882, tiat i necd
not occupy tiane b>' going over the saute grourici again, but may
î.-îie it for igranted tat >*ou are famniliar with tuic unes of force
ticor>'. In miodern languagc, we nia>' tbiercforc explaimi tc two
futîdaiental phienoinenia soniewhiat as foiiows :

a. 'rite looping of a current wit miagnietic lines of force sets
i) a mnecmautical force bcuween the conductor and miagnet (or

2. ReI.liVe movemrent bctween a inagnet (or its equivalent)
-iîd a wirc coul sets up in the latter au clectromiotive force.

Il foliows înniciately fronit tse tîvo propositions iliat loop-
ing andi îiocveiient comibincd will rc<1uirc the expendittîre of
poîwer, or yicld power, nccordingly as the matvemnent is opposed
ta,, or in the direction of, the mnechanicali force produîcd by the
I1 injing. In oiter words, titat wve can, by tîtese simple mleans,
t onvert iticianical into electrical power, or electrical into
itîcianil power. If we carry out botit processes at the saine
tine, that is, if we combine Faraday's witlî Oersted's experimieni,
ue require, of course, pair of wires betwcena tce two convcrting
in:snîîncnts. In Faraday's experinn, if wc thrust the steel
ittaneat mbç Ilte îvire coil, wc expend ineclianical power, îvhicl

IN

aconverted into the ecctnrcal power rcprescnted by i r-trrent
ilniwîng under a certain, ihiougli in tib case ver>; îniaîl, potential
difféecnce. The power represented by titis current is againa
treconvertedl tn Oersted's expcrîliient int7o ineîlhanical poiver,
wich is used ioproduce tîte efltetion of t niîagnaci. The
totîal anmant ofpower titus tr.tnsm'uiite fromn onc place t
.înaiher as, of course, exCccdmgiy bmail, but Ille sa.-nie principle,
a1ppltcd on a largcr scale, effects tic transmission ofi nany
18trsc-powers, and it -- ii be niy takto blioîî you how titis is
doine in practice.

Itefore cntenng upont tbis sitbjcct, i must explaîn an expres'
tion îtsed in stating tc fuandanientai pincîples on îîbit:li the

r'tcctnrc transinission oflpowcr is based. i sad lant %ve reqîtîre
-a coi] and -a niagnet 'aor its cqtiivaicntY The cqutivaient of a
miagnct is, as you know, a coil thTouE11 ulîich ï. currcni flows,
-mnd Ilte expenmllents oug,'it, therefore, ab60 to succeed if' instcand

ofa inagnet we uise such a coil. In practiîcl toik, we use
ncîtîter a steel inagnet nair a coil alone, buit a combtination of a
-.o11 wath an iron corma constituttng whai îs, known ts an ecctro'

l'au know that, accarding to our modeni conception of mnag.

neti. fids, titere cîttanates froîn cadi pnIe of al niagnet .t certain
flow of liues of force ; antd whlen ne tlîrust a ma'.gnlet into a1 COU
we cause site iîîdividual îvires of the coil to cit tîtrotîgî the ligies
of force. 'l'lic <îuick'er tîte niovetiient, titat is to saY, the tiore
lines of force are cîîî iy cadi wire iii untit tinie, tite greater is
tîte 1..àN.F. produceci ; antd tue mtore uvires are contaitil ini tue
coul, the greater is tîte E. IN. F. îtro<luced, bince tue E. M. F.
inituiîlses of tite differeît- convolittioiîs are added. It 'is also

Fic. 2.
Casily seen b>' experiltîetît duiat the stmotîger tîte niagîet tîte
greater will be the s...;o titat we finci tîat the I.?Nl.F. is
proportionai to the Prodîict of strengtii of field, specd of cuîtîing,
-gîid lenguli of conductor. I)euotiutg diese quatîtities respectively
b>' il, -., and 1, the E.F. produced is in C.G.S. uniits il vii4
andI reienbering liant a lîuindred mîillioni C.G.S. nuits of 1E'.i\.F
aire equivalent to one voit, we have tue E...ii volts given by
tue expression Vot=l 1I-

In titis forniula the strengtli of field is gi'veîi in listes lier square
centimectre, and specd and lengtlt are given in centîîîîeires.

The tîtechanical force cxpcriecced b>' a conductor iii the
neigiborhood of a uîagzîel pole is, according to our modern
vicws, (lue toa the fact tuiai the cottdtctor is laid across the lines
of force eînanating froi te iiagnet pole. Th'le force it dynes
is given by the produci, i c, c being the current. Silice there
arc 9Si,ooo dlynes recîuired to teprcsent the force ofone kilo.
gramme, and sinice tîte C.-G.-S. unit of ctîrrcnt is Io atnperes,
we have the force îroduccd b' -a current of c aînperes-

i-i cl
Kiloranîies ,8t0,oOO

Tmese are Ille tuido fundniaeî.'l cquaî'zons recquirccd ini the
designt of plant for tue clectric tra nsinissioti of powter. Now Ici
us sc witat is the tniost simaple kitd of pîlanit we cotild possibiy
emnploy. At tue geceratitîg stationi ne require a coiîiluctor
cutting uines of force ; titis conductor iust lie joinied by wires
%villa a simnilar conductor i tue receivitîg station. 'l'he second
conductor is -aise laid acioss lines of' fgîice, so tIi.ît Whtn :î
current passes it nilI bc acted uipon by a mccitatical force
displacing it iara trlle] to itscd id doii woik. *'lie ;arrange-
ment lîcre dcscribed is bhitown in Fig. i, i%îberc the Unes IZ
represenit fixed, horizonttal, parailel rmils, across wiîich aire laid
sliding mails or slider, Sa, S . 1titagine tue înagnetic lines of
fo~rce passing verticaily bttwccn tue fixed rails, then, if we
displace the slicler S,, ana electroniontive force wili be set up in it,
causing a current to flow throtigh tc connecting %virus, W, anti
t slider S, -althUi reccivitîg stationi. 'Tli slider !i, is stipposcd

to bc laid across lines of force, andi will, therefore, be acied upon
by a ineciainicali force. fThus, powcr itîay bc clcîricaily tratis.
nîited front the slidcr S., to the slider S'. It itî'1 iiinmcdcely
occur to >ou tîtat the expermîtnt i have huere illustrîted could
easily bc triccl by ineans of any railway. Tîte ixed conductors
anti conanccting %vires wottld bc tîte mils - tue gcnerauing slicr
would bc a crowbar tîtrouna across thicm, antd iattled aiottg b>' a
train, aîid ithe unes of force would be supplicd by tue vertical
coniponct of terrestrial inagnetismi. At anothiipait of the
railuny -possibly nîilcs avvay anitolter crowbir thrown across
tîte rails sitottit tien bc set in mîotion, b> tic ctirrent passing
itrouà;lt i. Tiîcorclicaliy, such an arrangemient repiresents
corrcctl> enouglt the elcctric tmnnstîîission o)f power; but i ncd
iîardly tell you liat it would rnt work in prnctice. If you apply
tlîe E.à\l.F. foraînila 1 have given a i tis case, >-ou will f'înd ahat,
even if the slider is haulcd along at tîte spced of ani express
train, iltere will only bc gceraîed about UIl onc-iUîous.-nclth
part niat %olt, tue icason bcing tîtat the ittaignctic fieldI provitlcd
for us by nature is s0 cxtrettîely tvcak. If ne cotîld apply .în
.îrtificial înagnctic fieldl nfile streuigil gencrally cmnploycd in
dyrtanio machines thiat is, about t0,00 tintes ,ts strong as thc
tertaicai conîponcent ofiterrestrial mnagne:isai then wu couîld get
about îa %oits in our slitler. Now, it is obvions tuait ne cannot
sprcad so sîrong a field over miles of r.til-y , and %ve niui,
therefore, alter aur arra ngcmcnt. This miay be donc as indi-
eated -in Fig. 2, wltere anc of the mails has bcen repl.tzcd by t
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t'entre gontat t, andthe tiller by a circ ulasr conductor. The
,lisier, insteati of bcing siloveti 1mailliin 10 îelf, nitmît nawv rcvolvc
round the centre contact, wici cars easily i>e donc by a belt
ant i miley. W'c have iltui- arrived i a was is knowni as a nont-
igolar dy-namno. Buît et en titis arrangement, aithaugli % er- mt]>-
hetter than the p)rogresive siidcr, is not of pr-actical value for

,mocr ramiI%%(>ibec- anse the H. NI. F. of non-polar diynamos
i s %iii sou lot. It IN oni: a femts , whecas WC rcqluire
Iaantreds, tirt, ccl thlis-antls, of t nits go çarr> the cursent 10
an)> d-LnC. Thla ssuis regmedy ms tg) use a1 large mtlmber of
resoit atî>g 'laticm %, m) (inntictil duit ste L..gencr;ued in
cati Il hall bc t.tdtl mn otiier %% ords, mtNsteat of a noni-polar
ti> uallo, nec iiitm%l metri au rdan.r> uoiîtmaîaîa1îîs cirrent dynamo,
tvoumI fi hagli..I. *[Uhus arrangement is bliown in 1i ag. 3,

mimere G' 1.% tue generator andi (» Ille miotor or rccmving
ciinu. If )ou tunuict ieua brubie:, .as bsiots nmis the dsagramn,
andi roi-tie th r.îscof tc îe .ao,. curent flotvs îhrough
i, Il lue mires \%*. andth iroîaýia tue armnatuîre of the înotor,
.Andc ti>rtst upon dtua latter taie.aiit force, tendmng ta pro-
dut s: rotation andi gat.c off ned,.anaaal potier. i arni able tu
%lion >ou ilias espeumiienlaîl>:, b> mecans o! iwo dynamos
connecteti, as sliown mn Fig. 31

The~ M4 achine-s Rnplaoy<di jin J>u'ir T,tj.#jsisiji.
Tis cspcrnieiit lias siiown hom lomer ia>' be transmmîîtcd

clcctric.,ll%. Lect is slow consitier bomlewhat more ii detail the
différent p;arts of tic trnàiiittin4 plant. At one cni of thc lune
of transmission wc have Ille genera'ing dynano, ai tue miser we
have the- smotor dynamo, andi iien we h:ave Ille line itsclf,
conbisting of two uires insulateti front P-ci oiier andi from
carth. Vou wiil reidiiv sec tuait although for the convcnience
of cxperancutal illustration 1 have placcd tlle gencerator andi
maotor close togeilier, this pmoximiitv %vas flot ans csse;ntialI con-
dition of Ille experimient. Thc inotor iiniglit have been placeti
in aolher mont, or in a difrercuit piait of London, antd still the
expecrimnent wonild have suiccecclet. prot-itiet 1 liat useti
sufliçiently stout andi wtIl-iinsttiaîcd( connecting wircs. But then
von COtilt nt havc liati ocuilar deicmnnstration of the fact gtas
mnovemnsi of tue generator armature is closciy followcti by a
corrc.%pontdiîîg miovcmcnt of i lie iinotor armature.

A full trealment of av. subjcî tvouild, o! course, miiie a
compîl)cte itiga-tion of lic dynamîo, but titis i sisal flot
aîîcmup:. In thc firsi place ticre is no ling1e for si, andi in Icl
Se«miid placr ai is lîardiy lnecvssary, strict yen are ahi marc or
less arquamnîcti wtli thiese n icliînes. 1 shah. thercforc, tinot
ouc tp> imer b> gaving înahmrclproofs for tue few formulx
I ha have t0 tise, but assume -icy arc famalmar to yen. Thecy
aire v, follows: -

Voltb ......----Ili :'l r-

C T*otal t trrent through armiature; e, cur-riî throuigli sin
atnatture x onducter.

e-a iiWF n armnature in volts.
r Nunîber tifatlve &Nmnictors cointeti ail] rountd ariatme.
É> Numller o! parfa poles (P 1 in a two-pole iinacliic',.
r Srîeed in revointiomîs per inutte.
F loial intductioin in li<.S ne.

Z -- Engiss> unes.

. F~ t I-S

(ie for. t'

*'a pZncriees- wouncl angnatrc.

agie

fKilog rammiie-mietres= Y-6 15 1 ,C o-o~ ý. (o
Mle Footponds .. 7-05 ZrC 10 J iladilîu'.

I Klog.uîmc-îctcs3 23 F-cpio mo0 (Or iltiîtîpol.
Font-pounds. . i4.io%0 e ics-6 f armaîw.

luatiayzing tîtese formulatz yotu %%iiI obseave -R cutiouis P.kaial.
leliil 'l'li çymbols for ficld strcmîgthl and totalil nîtaubri *j

aciearlmatuire %vires Occlir iii cithcr group, but thc tiiunu>î
ocrurs oui>' in the gioup) giving turque, or meicliatnical turîi)aî>g
effort, andi the speeti occurs only in the group giviîîg .i
Now, if you mutltipiy any of Icl torque formiuia m~itl tuie SîDIptî

yom gel on the left rimcanicai power ; ani on the rî>glîî lit
prodîîct of electromnotive force, mnuitifflict with currcnt and a
constant, or, in othier words, clectricai power ; by working ltsa
ont in figures, you will find] that mcclîanicai cncrgy expresscdl si.
horse-power is cqual to watts divitict 11 746, the 'd-nu
equation for convcrting ilechanical int clcîric power.

TI*ic foranula, are equally applicable to cylinder armnatures
wouind gramme fashion and t0 druni arnatures, provided ti
count uint turns of wirc but active conductors over the whoic
circuinferencc of the armature. As regards ttyo-poie miachincs,
the fonnulae arc the singe as founti iii ever text-bool, on
dynamos, but as regards multip)olar machines, a Iittlicpaue
lion is requireti, both as to the 'tinding and as to the adant.tjýt

or hleriwise or using maorc thar. onc pair of poles. To miakt
the e'<planation clear, 1 rnust refer for a montent to thc ortiar%
miethoti of druin tinding for tto plel armatures. Whien suilà
winding is illuçtrateti in a te>xt book, thc author tdkcs t.ire lao

%thow oni> vMr few conductors, foi the simple reason thiat ilit
diagrarn wouid be oue unintelligible maize of Une if it wcre
dratwn so as to rcpresent an arrmaturc as really maîde. To gcî
over tbs difficulty 1 ernploy, rnieacl of a diagrani, n tabillay
statenient of the winding such as you sc on Ille aal. ThaIi,,
partirular table represents the winding of a tirum aniaturc
having ioo active conductors.

Drum llipiding.

1. Is 1 1. 1 13 F 1. fi t j F 1 il 1

100 49 -98

39 88
>29 78

7019g 68
60 9 I58

j40 89 38
30 79 28
20 69 18

10 zq 8I
zoo 49 -8

The figures asi the

U' D U DItU ID1 t'U

47 96 45 94 43 92 .41
37 86 33 84 33 8- .11
-7 76 255 74 23 72 21
17 66 1 5 64 13 62 11
7 16 b S-t 3 S,2 '

97 46 95 44 93 42 9
77 26 75 24 73 22 71
67 16 S; 14 63112 68

,;5 3 4 1 1

toi) o! tic vertical columtns indicate tiîc
direction of winding, supposing tue wînder looks at the armiature
end on. nhc letter D signifies a wvire, t-vound dovns or awa)
frontI him ; anti te ]citecr U a uvire tvouind up or towards hini,
The letters Fanti B, placeti bctwecn the ethers, d 'enote tue front
andi back, connections respecti-el. In modem machines ilhese
connections arc flot made of flexible %vire, but aire separate
iecces, spcciaily matie 10 shape, and arc Ccnierafl1y of larger

section ihn the conductor. so as ini reduce thc resistance of the
armature as much as possible. One form of connectr is on thc
table, bath in pieces and buili up. By rcfcrring te thc tvindiiig-
table, t-ou uvili sec that cvcry tvirc is nunibeti ; and thus tt
cars sec at a glauce how the ends ofecachi iire are connccîed.
Tlle table on tlie waii refers ta a two-poic machine, that on the
blip in your bauds. io an, cight-pIme nia.chine,,.'vound so as ici
obtain tlie E...o! thc four pairs o! pales in scres. -nic
printeti table, giving theceight poie winding, is almost self-
explaintry . but, 1o assist you in undcrstîanding tlle wvinding of
the:s ultipolar machines gcucr.tiiy, 1 hat iis mnodel prepareti.
%howinz a feuv of the cenductors of a. six-pole armaîture. Tii
mlethoti o! mtinaiing bas been invcnîcti by Messrs Scott anti
Paris% patenits .4,6S3 anti (,261 Of SS74. Thcrc are no internai
crt.,s-connections, the cetis cf the conductors being joined
%imiiy by cnnnecting, Neglurt-ns o! the kinti 1 have just %hîown
you ; but millb ibi% diffecrence, thlat cadi segnti, insteasl of
cmbracing bal! a circle, emnbraces oniy one-sixîh o! a circIe.
The winding Socs in zig-zag, so to spcak, round the armature,

l'ýebru.-try, is,12CANADIAN ELECTRICAL NEWS
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rcluiArng t0 the second îvire An frontî Oa bchind ihe pAct ons
sîtarting-pboint. l'hcre aîre tis only twa brusmes retqmmrcd. 'l'ie

IVIIImdîlmg fables siAowi,aiso, t'cry ccaily liait Ille E.M'I.F. intttreaCsc±
îrà.i iîre ta mvîrc, amui ihat time gieatcst dtfflrcsitc ui îuleiîiai

or îmtrs betnetm leilimburAlg wîrcs amI the diamiet or gcamtllimtlla-
liomn. The différenice of jxitcnt.mI new e cglmboring 8îoinnciîor
segmentAls, is, iowever, IiiilAîCd go thc E.M.F. dite ta time ltao

condtIicors. Time wiiîtg is m.sed for maIfcineAs ittenitid t>

glte Ilgh.-prcssurc currents, --ucm as -irc rcqimired inm poncr
tratnbiisslan. WhIcre low-pressure andi largec urrcnis -ire
reiluilmcd, Imle winîiing AS alicreti, su as ta tori iu ermjmjing ltops
tn th(e armlature, andi for nlermmc(ie 0-eitroimotat e furces il

cuibiailoi of boilm iiicethds can bc tiseti. ]limt as these %w md-
îîmgý himvc no iinîieciate Importanlce for po« er traibbism som,i
shi.I Ali cim yotA wîimh a descripmtioin of tiCAii.

flâb/e of IVùiinig fier S.po/le flrumii .4r,,:affre; 2o.? Go;îdctors;

J.

25 50
23 j48
2A1 46
19 -44

17 j42
t; 40

1 3 38
11 36
9 34
7 1 32

5 30
3 28
I 20

"01 24

199 20

195 j î

191 14
I89 12
187 l0
185 8
1 4
183 j 6
179 2
177 202

75
73
71
69
67
65
63
61
59
57
55
53
51
49
47
45
43
41
39
37
35
33
31
29)

27

96
94
92

90
88
86
84
82
80
78
76
74
72
70
68
66
64j
62
60,
58

54

l 1) F

125 A50 A 75
823 1 48 173
121 146 171
liq) A44 16t)
117 1 42 167
115 A40 î63
AA3 13 A63

107 132 157
105 130 1155
10-3 128 A53

l101 126 151

99 124~ 14

95 + 120 145
93 lAS 143

() 1 1 6 141
89 14 i 39
87 112 137
85 li 13

Si 1 1oô 13

79 1 04 129

77 102 127

Naw, as t0 time adtniage of mîulipolar îma.chines, such as tue
aome wvich 1 ilusrateti on lime screen. The ficeld imagnecs are
arranaget pcrieciiy symnîiricail round the aîinaîure ; anti thiîs
th, ane-sideti magnelic puil, conscquent upaît time emipioyicni
<mf a single pair ai iîarse-shoe mîagneis, is at'oitied. Timere is
very uitile iagnelie icakzage, tue inachine be'mng wiîat is known
as iroo'ciad ; ani, as i have aiready shown, tue E. 'Mi. F. is
eqivaieni ta limai of severail sniai nimabnes, cotîpiedimn senest.
The internat diamiieter ai the armîlalure is very large, afi'oruling
îmienîy ai space for lime ingress and cgress ai air; and time weigit
oi the miacine is iess liman thai ofai n qiitaieot tw'a.poie
mimcîine. The mnast iniporlant adt'antage, imowcer, is lime
,niaii arnaitire miactian. Expericîice willi large Iwo-pole
srachincb lias- blhomîn thai lhcre is a liinil îa ibe size abot'e wbicî

'imîd-i niadîmnes irc sattisiatior%. Thmis Iiiiîii! depentis, ai coumrse,
on the speed anti volage, as, n clib asn mime Outputi, but, ratighI
spcakzing. tte inay tai:e i gimat, for niaderieiy igh voltamge, anti
iimo umput abat'e 100 li.P., lime inulimpaiar nmachine ms p)recrabie;
amnd tue finti, accorlingly, glmal, for Ile transmilssion o! large

powttrs, mîutipaiar macines are, as a rtei, rmîîpioyed.
i haxe Immherta not matie any distinction eI)cweeo immalars andi

gcneratars, becatîse the difféecnce bîtt'ecn thein is annost
negligibie.- Tmere are ccm'tan seconda-y eflics tthicim îrsay lue
a luttle giealcr mn ane machine iman 'mn lime oiler, but Ilimse .ti-e
ai so limîîe importance timai il w<iii nai bc tuorth white ta devate
anyv trne ta lmemi- considrîtion. As a i-uic, al gond generalor
mmmaktc, a gond mait. Ail ivc reqîmmre ta do îs ta set the bnmsimes
a limîlc foi-tt'ai-d ai the netii-l uine in the foi-nier, andi a litze
hart, fi-ni it i ne imn lime latter Naît' le tms ser tvim il ks tte
iiii n'atu-al> t;iii i in ptl'ng lit a transmission plamnt l

the gcncrating end ai mime linc tic îtani a hmghi atm r .1.as
ivc caot Set, beeause a high E.1.F. tîteans large pow-er andi

simiail perccntage ioss (Iue la lise resitanvîe. A\t mime immîtor endl
%%C c .alt as large ai tarlie oA %t.tkmi 'hrt ils paOS%ibie, coin

iict nit .1 certainî biced. Ittît .m gi Ince a> (lAe fourmula- teili
alîlit that il is imîmposibie ta gei bpeed i thot aiso getling

E .N.. iiiîim, inm hc case of Ilme Aiotor, i.tms app1ose lime
1umrreAA, anmd timas lime ulirintt «it iA.lii% floiainAg Iiraîgl thc nmlotor
is lia (Ile Io Ille dAfférence IheIN ecîm time E.«M.F. of lime gteAmealor
and< lime c-Oîmnter E.M.F. of mime iloor. Thiis diifférence, dlit ideti
by lime total resisîamîce of the circuit, gives time Cîmrrcnî.

Thie ciectricai power de% cioped inm Ilme gc:meratar s thc prodmct
ai tbis curreml, .id thc .ti. F.'mms îIrmîî:trc. Thei ckcîcric.ai
patter tontcrted b) th im îotor is time pA<iilmc t oi the sainec cuirremt
anmd time coumîter E.M.17. of is armam:ture. Il timcreforc foiiaws
limatI lme ciecîricai eficîCAîc% af the ttiîai sybemi 15 giteui b' lime
ratio bctwcmm lime geileratm anmd Ain -E..\i.F. Thie Amure
neamrly aik'e thic ltao arc, imat Îs t0 say, the less .. 1 lust imn
resistamice, time gi-caler wiii bc the eiccîrie effmcicncy. Non', lime
sm;iiclr time curi-cnt th less E..F is iosti 'n resistamice ; but to

gci power tvitm a sîmîaii cirment we mîmîls work ai imigm pressuAre,
andi WC lims fibd glimal, frontî lie point ai v'icw af cicîricai
efficmcncy oniy, time hiiglici- tim volage time better. Tmere are,
howet'cr, allier iimgs ta lue comîsidereti besmdcs cicîricai effi-
ciency, aîid if ive lake dtue accoit oi tliese ive findth iai for
cveiy case timere is on0e particular voitige ai wicm 'i is besi to
wark-.

Upon timis subject i al eniler presemitiy, but, befare doimm
su, 1 momîsi place before >'aîî soaine pointls imn connmectiail wmim lime
i-cguiatioAi of sibeeci andi îîotem 'mi tranii'sbiaî imianîs. L'mIess
ive can contrai Aime spcil, andc regulate dIe poiler give'n out il
tue rccîving end ai time timmt, th ic îosi perfci ilotor or tue

nasî efficient systeni is tseicss. Forttmnaîteiy, limwet'er, cc-
tiity is n01 oniy a imowerflîm transnhiitting agenit, bui aiso ane

limat caîl be casiiy conîroiied, and i îmy nexi îask 'ms la shmow vou
iîaw tuis contra ri's effecteti.

( To èe Contin ued.)

PERSONAL
Mr. A. A. Monm recentiy rcsigncd lits position ai, chmier circtrums.tn oft ile

rmîercoianmai raiiway ai Moncion. N. M. *ta acept time mnigemmemm of
.,Iessms Aimearo & Sapecr s esmallslmnmenî and mime %scrmiry-rasursIl or
the Chmudirec Eleetrie 1.igm ami Power Co.. am oilawa.

Ni-. il. Q2. Nlysey'. assstant clectrmcman oft mie Tioronto irctmiarnm systeni.
<lied oi pnexmnmonm.t. superindmccd l'y an aîtîic cria grippe. on sîmmdat. Jamn.

xirmh. 'Mr. 'Moyscy tins born iII Devîonshmire. tEngl;înd. p2 ycars agn. and
came ta Canada aboaut s87m. lie %vas fmrst emAployeti by time olui Mammreîl
Telegrapli Co..* but had bccn in the' city's cmpiov for sortme years.

In recagiAon of thet îalu.miie >Vnistc liu h.mt àenderetl on blihaIt u t mim
t-ammcrcmatl C.îblc Co.. tri %shmch mnany Camadiars arc tnirmesmed. a bainquct
and a solid silver service valmîrd ;il Si.co tire rcccntiy tcndercd 10 Mi-.
Chas. R. Ilcsnicr. generai manager af tihe C.P. R. 'l'elegapli Co.. and a
vice-president cf simc Coimmercial Cible Co.. ai lime St. Jamtes Club.
Mon'lrcal._____________

PUBLICATIONS.
N",c have mecc tAii slàte i.umIniî.,î,el of mie .Ammmezscan ile.mrL.m

Wartks. Providence. R IL. a souvenir of tht' recent '";. ELA cùnucntion in
Monirenl imn the forum ata hmrgc pliamcgrip showinR a1 rotmP ai lime lcadrmg
spirits bolim AmeAican.amic Caa iam n conneelion ut timat tuent.

ie Fcbrnary Arena will be rmail th intecesi imy mlmoimgltfîl peopl. lis
papers aire ail readablc. many ofitlmem terv strang. illy. thc contents
arcas tollows . Franmspmrec. liferlxri Spener. a ý,cry finc polirait of lime
gr'aî philosopher. Hferbert ->prncet s tlc .iiiui %Vari. hy Il. IH. fudulsn.
for nmani yenms Mr. ýSpencer. imitsamc sevrctm>s . 1.ttngc Àhrad. aî thuîmght
lui disçussuun of the c.turnl c.>lktgc jarobemî. li> Robert. S, *Ialor . Illeî
Rail-ar Prablemn. liv llx Go% Lionel A. Shrldon .Tht Saliclitary ai time
Race. iîy Henry W,. i iypnoti.m and ijs rclatison to P.sychical Rescarcli.
by Il. . 1-lower; Inspinasion .ind liers'. hi' I. Camcron. 13. C. L.; The
Suhm.Trcnsmry i>lân, by C. C. Il'ut. aimmiacr ai 1 Dnrm'n frount Sca ta 'Seam
1liecAtonenmcni, imy Re,.. hikmt 1E-tes lloa.,d. lime l.attAniencanNlunamli.
Amy Jammes Reaif. jr. A ',po:il t tue. imn tewm v \f. i..mlin (jar-
land s greit novcl of mime modiern mtc-t.

lie hîrmimh Colunla D.snti Tîc'grapha nd *%Icsscnger Scrsiç mCco.. ai
Vaneouver. wilAl estmluimh serv ices mn SNâammoanti Ncw %Icstnmnster

TMe platns.arloptei foi lighmmng the buildings amnd gromîndi; ormm Wî''
Columbuan Exposition pinotie for i33.2iBt electric 1,imps. id1 whmch 6.766
airc in bc arc Lmps ai 2.coo canii pcwrr e.icim. andi s1.41;2 incandecent.
mi- v'angIe pami*r rctl. 'lie rectnc lirimngz itul mci t wmmemimîng ligie
si.;oo.aaai. and% Mml Use tes, tunmes as re'nssm . w.i' emphveda fi Itlrit.

1xùmsim tI '8tglit an'i imutavc 1-tnmant (t ic t .sismu .. -î * stllleaieti.
,AiAi rmtîme ab.ot;u hmepnr kl %%h., là us.muuu eî.11lt. rmti% Fut mur
cieelrmc planmt.

Il 
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178
176
'74
172
170
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100
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ANNUAL DINNER 0F MONTREAL BRANCH, C. A. S. E.
i îiRelndrauî i lutel. wIaar a%a ttue scenle of r.îrc rotic [tho itmili) on

hIl eî'c.aaaîg u S.îra.[*ai). ljtgl. itîtriabcu iitiabers utic he Uaaiaii
As"n-atln 'tto.a Engîarvrs ruf 'h. 1t iy ad avia uvî îsiii

nrili 1 aiefetv lKtr,i tu t -Iriitct a nnu.il reiaîîiloa.
'lTa' raitrnd.anre otjintinlacrtd tuai aut jarcautea yc.%rs. aboaut une tiaivid

being tirentit. 'The îaaagainlai file oicie exerteti thiieisclves ilanst
sucetssIilly un Ik'h.ilf ileh rnjo>'naa'nt ut ihecir gliesîs.

'Ilic Commnhtee or Management. Mftsms 'l. \ildcta. l'aident of tht
Society TI. levais F il 'larpson, il- Nuttall. R. 1>oran. Ja. E1lîjoît. andi
Jas G. lentprltsan flicefficient stcretary of flhe AssodL-ituta. ]etc nothtiag

undtonle n loch aalght contrihitte <oth Ib hppiones af ile Occasion. fc
le giii.itton." I licîation *« rnd - ati;usitawaiî were sa lperft!çt ct -iitle
*noteetssness »,.ts nfl-t llo ici 5tecutad* -hot boxets., - p)ouiicing., or

anlything lendiîng ta dîttirb hariony stere eanspicuottily aahrsoiat.
Mr (,vo. Iltat occupicti the chair. and proveil hînîseif ta lac weil.

versed in flic dies of -a Ilgovertier "-arc esjk'cially a govertor oi a
icast.

Iletirrs af regret ai inaily lu .atend %%eu-e rr.ad froaa l'roietsois lfave>
andl NIl <'cal Messis. Il Valaaice. Il. M. Sae tl.i Ncs Norklî. MaYor
%IrShaneti E C ( hainapagate. Fredi Titanison ant C. E. Rtobertson.

Aftrr dur ntiention hall lxeu p.aid t0 tile liait tleiîeaices n% tb %n trict flic
tahirs; wr,'- Ilaad thr totaa laalrio'iir toasts rAcre haonored.

la In 'sportîsr t ta toast II \lehanical andi Ste.uni Engineering. Lapt.
Wright spoke as follou s -
1 * I a wîth griail plensua e abiti i have ste bonlor ai meecting ):'ou ai 'oîar

second :nnual dinner. 1 believ'e in such thisigs. .1 lie civil a'ngineers litre:
thears. why flotftic stationary engineers ? l'or a rets hours once a1 year yau
catu cast aitie caMc. ton %%.-ler on flic boiter or stcina dowai nanties noa
difféence for flic finie bing. 1 "as atiust a year saga at oehrngaconvrsationl between twa mcnabers of t.is sacicty The finiî aatual limiter
%vas c.lase a.i hiand. IlAie yoo gotnag?" saiti ane ta flic ailier. - Noa,* %%-as
file re ily. IlWhy flot.." l ccause 1 never attendrit such n iiag. andi
don.t L<ow lîow ta liehame" 1 feut huaiiliatewL4. Buti by fIis akoid
talent. flic seker ai Icast provei liàmseii caple) oi lcearning. 1 îvas sorry
abat stach feelings exisicti. Mie lxch.i'aaur.at a public dirbinrr--whlcir nec
(ced ourselves %villa flie fort, or flic iiniic. nlîcîher we put flic spoan ta the
niautit sitiew3ys or PointwaYs. or %vetlac Ille tea sj>oon sîtouui rentain in
the cuit or bc put in tire s.aucer-we cuiagnrcriansoi lenve iarse ligliy inipar-
t.int miriataus sanal a.bstruse questions ta the culivaleti and iiigh soui!
socîcty gcîaîeicin %via alane is table inielletualiy ta grasp the situation.
We esigincers nall content oursclvet witi tlie rule ar ile enjinr' rmontabtat
Ille rnut diîrc.l aid be8IaIpl nàcîhoti as Ille i>eft. ai table or cisenheire. A
few di%% ngo earrctiansances liraughît yuar sucii in. a forcîble nianner ta
nîy iiîd. A fiee pubalic lecture %%as Cir.'n inter yaîar auspices l)- Nr.
1-aurte. on lipovuart an tlic Sîcann Enginc.*" fi %vas duly a.ilvertiseti
in tlic papiers. andi a large repircesentatavt g.îtlaring %%-as prescris. Ant ailc
r per nait an flice subject. n% lich wa%.ipp)recitet by -ail prescrnt. Tlhe

flollawîng da.y 1 saw a notie a in oo abc liE nglisha difits ihiai suda a1 illing
hllt takr'n place-ail clone ait in space ai tour or five iincs-vîhîle in fice
saine p %%-frira coltanansucre çli5hedti liou- aioui cotiesisai billiards.

-An Angle an ani tUlulr."* ptigilisni andt dog%. Il is saiti. andi 1 bticve it
nai ittnii. liat tlic mioral irait intellecttLii standing of et coiiinauinily can bc.
earrcthy estiniaica fi-oni iî<ir nenspliers. Whtaa îîaai. inteiligeait
sir.tiger or farcigniers ihink u! us in % ien of Iluci a siînng ? In ticienet
it tnîglt lie said tlint a palier as auni ta pleatse ils patrons. (rauaied -but i
have air. doutes chiat (itty ropues uf flie d.îily pliers.are saiti ta te etaginters
andi nneaaae nili thus eus r esc-v mir se M! tu file sluggaasg. pluggang anti
gaînblîîîg frtu'ity . nitl 1 waît induite rte- n anm fii 1;t Ia'rnard dogs.

%saui %%cre liun-ircai ors chat occasion ailli a coiiiun nanda balf.
Mr Clltrîîitn nti gentlemen. flie cngîtner as anc af the nIost important

faertnrsottir pre,ýa'nt teint_ Tiare ar c serral naeantngs tu tis ein%' * ngt.
neer."' or mac- propcrlv sixrssking %ravrah lamrihes in the departicnt oi

ctngtnmnrtîg. I cantine niysilf ta file Worl as uçetI ait dxc nantu' or )Mur
botaci>. Une damtai nia> laavc ahc laves af a dorrin persanas in lais ixantls.
An engRiateer nia>1 have a lhousard. *ltut ali ofur inyers. nataries.
brolcers. r.iîavcr%. boodier alernien ecc etc .that cvec hive, or tvcr %%fl
cxisi. ait a laag. slh.ic tlient upanui ritdile thern in a ridIdle-wlt.tt lbave tlaey
duc fut aile lenclit oi tueur lellaavnicn or flica caantry n cotaîparison ivitii
tlt %voit, oi ont cigincer kncaasvn as laines Watt ? rl has reuolutionimie

tlie nanti and clinngeti us geography in a peaiccalte nianîter tiy givang us
1paner.- As a conscaiiencec. the waagcs oi tire workingnan have daubleai

aud tichieti sente lin. flamc. and the nccct.s'trics of tl ire muca lasser ina
paice since zl-2:u nait beiler icd andl Ihtter ciotiteicl. lave longer and
entair ouisclves maie. 'lie chîlti barn iblis )-car. if hc laves ta bc 6o years
ai age. %l lave more. sec more sanal do marc'. chan il lac laid liîed 9&-' years
an flic tante of >IetN,.th. Ile ralroad andi the sieanashap atre thé gReat
clarisikinirersanti civilirers, ni chc (aa. Shoulti tiaousanîis aimissionauaes bc
sent ta Airica. tiîcy would flot civilim air nation as fast as nouitia M. iirod
tiarougit flic country. VItt are flic r=%lits faiowing enlgineeraiag in ctir
own cutantry ? 1 can gel a sui ai ciothcs oi E;nFîiih tir Canladaan niatenial
an Ont.ino fur ticn sami ai lens naoncv lisat liace an stars cil>. dcpcnding upon
nîiinicixi or ailir tares Tire fantir ;oa naites frottai ltre rets wvtahit iw
cent- pe'r busarl ai tfie pair lar bas grain aiongsale ai the sbip an Mlontreai.
'Ilise arc~ sanie oi tbe daungs at tire cnagincer anti bais cagitie. Wbaî ii
takc place an the arta 'it>' )'cars it is inmpassible ta foisea Tuei engincer
can iti b.hut lac cati not ~rjhs

-,'ie Manutuntrng lateresîs' %vert rcspondcal to an buitable ternis lay
Mcsss 1-l..ttc andi Dariing.

MCUsrs %aieliic andi S'aiiciî ulit 1Lkeivse on bebali ofIlle toast ta I Elc.
tn.il F'anneting '

Nir a;raneIIucig rehîlieti an blcali ofithe zo.-ist -lucec Lan' anti Inspet..
taon

Thtni l"eiiîr-arood ofl Locunmotivec Engancmr foni an ahie reprc:scnla.
tare% an MN. OisiL.

.Nrs r;a-rletv a ul \1 starit repled on liehai ut - Oar u.uesls. andi
Nia ;Il \Iortnmer ofîbu' Fi Yi a ril t Ai %t%%s. un lychalia o r lie prss.

Several iu'u'.tataionç andi %angs tire crcdatiai rrnilrcd iy Messms Hunt.
Naottait -and 'ie

An vflvutainr was exiend e ireth itnîbmr af the societ>' l.y lroi. love>'.
en baba! of \ie<ail Uniavrsity to pa> a v-i la tLal instatutia. sabot Prof.
Nicholson bas Iddl>' promnasd ta explitin ta ihean ail the stest improve.

tlents in apparittus tcnapia>'ed( in teacling appieti scine.- It Ils l.etalecidecti chatt ais response ta flte inaritation %a kindly extended i lte Association
%%#l visait li. iversity on .atatrd.ty nexi, flen' di nst.

CiipI. W'iagit als:à pioiiia'eti 1n rc'îd a îlxM on Il Iower" nailte ri.-s
regalar necting aitite Assocaataon. on blb. taila.
.'ita eveaaiag ut taiusuai enjoytacaît n'-as brauglit lu a clase ýIioilly ait t'
SaIitight.

TRADE NOTES.
'lie 'Toroto 1Electricai WVorks repart baîsiatets extraorclinarily, gootî i.ii

fle seasan. 'l'iay bave becen akiing a large nunaber oi reia-irs ta araa
tares. converiers. &c.. hava'ag special facilities for tItis clabs ai n-cL. "f lwy

lare -. s1150 dat agents ic Ilte jutly CcbraLd Stanley 1orrc~ lie
*tracti andtiu tit" Clark raabber covrti %vire is a speciaity ai tîeirh oi
winhai tiîey, lantle iarV~ quaaalilics. lait tlie gencral stali ne lthe> liamt'

becen ant iare' very busy. In tlie construaction nit expeKrt departiaea lta'>'
htave lacni pusiact Ia niît deaiaanchs. 'flac> aie naling a sîteciali?' or
rccanstauciiaa or extansili ofi present plant% aint ai expert inaspection.

%Viti ile la«t tlire nontits the Rayal Elýctr Comapany. ai ?%anîreat.
liaite iaanuiactared îanal iiisladiled flic iailowitig eltcirtc ligitirag ansi paner
pl.1nts -Qaeiare & l.rVvis Elecirie L.igit C'o.. usooa laght aiternaîang ci) a.'îao,
'lTe P'rinace Albecrt Elecîrir L.igiar & Iluser Ca.. 500 liglit alternalang Jeatt
comaplî'te. îîith transaraniers. hanaps. aiicrsm. &c.. Corportion af \,Ivw
%\Vestaaiiastrr. IL.C.. 5o liglat arc dynamoa coatpile.e %villa laamps. etc.. .and

t5ao liglit aitcrnatang incendesceat pl.ant, nvitl .transiariiici's. laiiu'.
alimters, tc., Schtol ai l>ractieai Science. To'ranto. 25 iugb direct ecre ni
diyn.amao: Sia-nd,-rtl Electrie Coa Ottaîs1a. ina t5oa liglît aitcrnatiîig
dynataaas. tbi-c 75 uIL P.~ Ixaner generaitors. -5 la. p. taltor, tIna z5 la. lx
taao'Oi5. InaO 10 11.P. ators. 7j iî.p. taotaranto, tiai.p. niotors. Slessr-,.
J. C. Wison & Co.. Monti-cal. 25o lîght direct carrent incandesenaî plant.
comaplote âfasi.Wm s Ricbhardson & Ca.. .Montr'al, 7 Il. P. niotor.
('.idian l>acific Raiiy Ca.'s ntv sbops ai Ilircteaga. 35 ligliî arc ai.î
conapîrte. Grand '1runk Ca.'s nrw roling nitîs. iS iigbt arc pliant. caltii
pl.at. cnapîcte ; IIessms G. A. 'Mooincy & Co.. imo ltght direct aurr-cnt
incandlescent plant: lcnry Ot&cn. Montrent, 2.3 h. p. matai ; J. Il.
Robert. lkisba.raaii. Qtie.. a5o lîglît direct earreat d>)na-nio; Alex. Jiontan.
papier siaill, Valle'yieldl. Qtîe, i5o iaglit direct carreaI plant ; 1iacisie
1Fleeltie I plal ("ao Lacine. Que.. .35o haght altcrnating plant. coniplete -
Ciansalians driaigc lion La.. ?luntre.al. 15 lagit aire litant . Rayal Pllh
& Ilper ("a. Etast Aaagas. Que.-. 350 liglat alttril;ttig plaiit., con'plete.
Geo Hilliard, nailîs. Il>etrbarougi. Otît.. s50 liglit dirct clrent pat

conapile: Edmntita Elctrie Co., Edmoatnton. N'. %.T.. Soligbt alter.
nating hîlant anti the ncessar>' steans plant conapiec Coaticooke Electrue
Ca.. CoAicoalac. Que.. 350 light alicrrating plantî: Wni. Eîving. grain
warc t , ý la 1). mator; fi Granite '.\ails. St. Hlyacinthec. Que.. 35 liglti
arc plant, camîaleta.; Donminion Watt '.l g. Co.. 2lnr. 3co lighî dire-ci

martrcî dynanta. anti the P. E.' Islandl EleI(cîric Ca.. Chiarlottetown. RE..
ý;o ligltt altcrnating plans. cotaipicte. Thiis. (or a purcly Ganradian tnsttu.t
lion spr-iks vuluraim' fui flic eailcrl.ribe andi 11115a 0 tlle Mniagemencat. aid

a'slaa'eiatty %0 nIit'n fhic h(e.tty tcuniiîaettu fi-uni crcry large Anteric.an
n stttnn is take incas cunsiilcr.tion. e% rainlr ai this pl.ants bave bvçn

incrt'as;îd, principally file Qtucbcc &~ Leris Elecîria Li.glat Ca.. f lie carp-.t.
tina ai 'Seau Wtestniiter. tht Standaird tieatrsa-c L. àb Dh onminion Mire

NI(g Cn flic n' E 1 Elctrit Ca.. flie Granite Malts anti flie 4_. Lk.
lit-sides thr aiave star Royal E'eclruc. Co. bave anst.tlled saime Sooo ltghts
%vitb eorrespanding enginr anti dynaniae eapactty an tba'ir awn lagluting

,station in tlac city of Nionartil iue l'oison lron Works Ca. arc nonv
building (er tbitra il'aaeinio. inao large elagines, anc ai ivlisch as a 7.50h. pý
double cotapoutnal angine :nit the alicra Soo h.p. 'l'cy ait insîalling four
baitcrics ai Ilabcocc & \Vilcos boileis, caci nia eapaci1y of -po h.p.. anti
arc building a harge f.tctory anti Iigbîing station. threby daîsbling luea
prescrit ouitputt.

ASSOCIATION 0F MARINE ENGINEERS.
A'r tht' Lut regtilar meetcing ai the aboi'e Assocaiation tht follaîsang afficer.

n'aie cicctr'd for tiac ansuting year - I5radct. F. E Sungth, b> acclamatian .
ist s'ae-pccsidu'nt. E. W. Fox . mati %ice-presicleat. P. J. Kennedy. counical.
R Huoghes. F. Gillespie, D. 1- Falcy. J. J. Kennedy. P. Quain; lrIctstrcr.
J. IL Eiiis. by aclm ;in sec-aar>'. S. A. Milîs, hy acclanmation: ; ita'e
gtaard. J. Adants. audutors. J. Ifarrangton antif J. D. lariLs.

Winnipeg. Manitoba, passesses a telephane axchangewhibch hiSas i' 7SO
suhscribers-onc ta every thirîy-six ni tit population. Suci faaility of
commnunicationi. Praeia AIactnactri' tbnks. "must tenal gre-atiy ta tlic
inecasce ai fanial> gossip. andi il uroulti ba intcresting go k'noi' hofar Lu' Ibi
conaitioa icnd-, Ia cordiatl relatians in the conimunit>'. If'flic dulffculties ai
aianug tbec car of "lCentralI" arnd canîpleting an interv'iewv rr flic iri-

îvatlaaît interruption aie tnytthing near sahat tlicy ai-c in mont idephonc
eciarages. tire must bc grc.t self.control pizactisi. or a cani'ass.cr for a

s'oabl.ryoihjogaor ptrse nolt b froahî recvei. lItondon -
E-,ngLin-1. saheza' ttlephoate service lias recentiy been reducet ta feu potînti-
a )-car. the atttendants ati the centrai stations wear sounders an ther hearîs
and rao heul à%s uing-tili îalang ai tlic phone la>'fthc user prodociieg a sounit!
.1i-i as f.îînt. itderd. laut sufficient ta cati the C;rl'ç alit ntion. In conse
qtience. the roona as Itss nouis' th;tn hay trae metitots whfich have hithertc
preî'atleýd. wastî proabay. less confusion ai sountis o%=' the %%l-e thans us
ustmal>' tact wtl.
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STEAN TURBINE TESTS.*
Uitet cabic dispatca lais wc:ek coniains %vital tu clectriail eniginirers wattI

lp~ra aaost avaaariabie antisisaiaa expea rnent. It a, elle restait of
a %.-Vlîîi test ad kib Prof. Eu n il steail ttartite andl J> ailla Luttea
lin talion air too-kiiaîî.iil capîacity. I lie Parsonas turbinie lias becn kttutn
lvi 5,uie ycas. anal liais beni g.ena a coiîsiderîable trial un .a butait suaie.

'i excellenace Of Ille lestIt af its Li.st test. liouucuecr. %vas hardi> ta b,
ail aed. even by the lalosi vistoiaary fianîaîs of elle sicaîta tuîrbuine. It

%%.a roulait ti t fuit autput aia electicai honrse-power bui coul ai'ih
Obta.îîacti bY hIe cOiasulitili Of 0111Y 27.6 lcauts ai stt-1ata. whaite t liai

i.dbait 29 poluais wc req(uared. If bais rcsiilt as confirnacti. ntatt ibierc is
rc.î,an ta expret tient et scahl bc ait accotant of tlic weill.kîown skill i Ille

tagneer whli maade the tests. lis elTec i asy tîrave to bie very fr.rreccliiîg.
.'. iarly a ycar aga an dascussing lia Aiaaericaa inventiaon af a siîaalar cbarnc-
ter -the Daw% simili tirbiac'-we calîcti attenation ta tbe widc fild ai
tasulness ibat would be oapeaiti ta such an aapparatus if it slaouit be foulat

resî ebycoranical of sieanne. Thea prcsent faces blio% not aîaiy reason.
ab'e but exiraardinary ceanony. for 27.6 pouinais af stmni er hoarse-power

p; aq figure lla.st at as Satie la say. lias rater been reacheti by an> sîimple bigga
spxee iagine of the type of wincha ic .are thaotsinads an use an elecarie

ligait andi paswer stations to.day. .andi as L'areiy waîban renia cccii af coin-
IK'uîad engiacs wbcn tbiey arc useti non.coaaîensang. Anti suti moart-
reîaaarkabîe as the la.ilf.ioatdtfi aency. If enier elle Parsons turbine ai- ais
Aiaîrrie.tn coaniper cni gave sucb resuits as ailes %viel tbe regulirity tlat il as
Lut ta anticillate ira viewv af sucb favorable tests. the simaple engine bas
roundi a campelîlor saucre formidable dIas cccii the masi sanguine oi
engineers lias fitIt jîîstifed in expcctiatg. For tat anly is elle stamn turbine
etunonaicai i>ît il as client ta bualti. acespics an cxceedigly seiaainîtut

oi pacc. niti is uiausu.slly frc frotte raeclaanicni cc.iaaîaiicatians. Futrtiîer-
lucore. elle laigla specil aiesiralle an ils use tends la tic produaction af an
cNtreiely caionamicai type ai dyaaanaa. lligb speeti is tlîe moit efficient
ivayaor gelîing ilab voltages. s0 abiat Ilae vezy conditions wbîcli have gavera
such goad resuits an the prihma naaover are aaaosî fav'orablie ta the dyant
alseIf. A xoo-kilowatt Stc.în dynamo af elbe type we arc cans-dering as a
naticha sninlcr anal cliacapcr manchine b.uan aity sarnalar conabanition wiîl
ii.s'% as yet berra deviscti. anti qutie capable of playing -a niori importanat
paîrt ara central station equipraient. 'lcrorîaaaus otput ara proportion ta
lte weîglît will rentier et desirable (or marine use. uslie tbe iammense
meanoniy cl space gaiid nt the sanac tate si tell ira les lavor e-yua'iaerc.
le as liai-il nas ta estaniate tlae imaportance wlich Ibis new des'eiopnaent ara
prnie moers iuay assume-nae. certaanly encants actasve rebeilion a gnanst
frî.aIiagb rspeed egines. anti may extcn i ta oplera rr.soltitian againsl aur

pieseral nacîitis ai central station practce.-Electrù-'rI I iorld.

NOTES.
l'lae maximuma salec vclacity of solid cast-iron fly sclaels shlaodt nov exeecti

na rain specd o ai oo fctliper second.
Ilic largest cragine ira Engl.snd is the praduct of tbe Ileirsclien works af

MNulaada. It seigias 84 tops. .snd naaves a tond of aooc tons.
l a.. reparti thiat a large steel campaîy as expcramerating uuiib tî lituccss

lu renier stert svaflacciatly leaciaus tu supplaral cuppvr fur tlae m.tni.au.taare
ai rais and ware.

me int lcrc foot ai bicating surfacc an a botter %%al receîve.tnd tr.îisnut
2u.oo2 ta 3a.aaa tient units per hotar. %%hbile radiation (ram the s.air surface
ob iinaîtet toa .baut 3oo baIa tanati an the sate lcngîb o! ame. -Statu'as.itj'

1-:nc,'neer.

Whcn ara agent cones araunti ad îalks about snang fifty ta sevcnay-fe
pKr cent, oi yotir ftiei bis iay soutae nttac inrt or otiier. pailiy show leiant

Ille duce. If hce talks anîy ive ta tera per cent., lisîcti ta laim.-Rabert
t,riiiasiaw*s Hinîs ta Ilower Users

\Vbrn laeatang wvater by a sterni jet at as best ta put aen ecîbo%% andi nozz-ie
fin tlle cend ai the stcarn pipe ansîde the ta, sonas ta produtce t circuilation
t4i the %vatcr whbite heating it. as lay thîs raeans the lient is appiieti ta better

atis-aniage ant a larger portion aleits utilîzed. -Slaztwnary Encaneer.
Frona n)any experimntas natie on tht coandensatioa ai sienne in wroaga

lioan pipes. whien exposai! ta the Open air. et is fêond] aat ont pouranault
ýsilicsanes ai sienne per squatre fooit of pipes surface as coratensei per havir

us len the différence ina tenapraîtare bctweecn the stcam anti air as 2wo degrees.
ltearings canstructi ai conapresseti woo 1 patlp are the otitconac ai sonr

ingcniouts nachnLnic. Cornbined %villh graphite îhcy require na lubrication.
andi greaîtly recdutcelle friction. The comrpoundt can bc cul or dricci hilec
iriatl. anti is aîniast as iaard. A dynanao is sînteti ta haàve been fltcd witb
iirsc be.arangs wiîia satisiactoa'y resuits.-I:'-ention.

To cimaise an engîrac. dissolue a poand of taraceraraaîil lye in about tva
izflions ai %vater. anti sith a niop satunie elle craginc msith the liqaiid. bring
. treol Ilhat it tiocs nat izct int the oli haies of tht journals and ibcanngs.
.%ier the lye bas entera ail the grnse anti garai front sta.ces. cdean pcrfeciy

1semrapitag anti brushing. andcriaply. afier the iran is dlry anti fi-ec front
i:rm..a thin coat ai hi-ai pMint.
A rnnaiber of cragarucers latciy haive i-sktd lis. says the Boston Ieurnal of

-Pnmerce. concerning tlie tensile strcngth of batter W.atc. sehat suas meant
i 'a *tensile strangata a6o.ooo pountis.* Seve-aiadently bai the idea

abthat s ens the strcngta of an inch.wadc strip ai tua: parlicular plaite.
.tic ide as flot correct, Miea flo.oooa pounlads. or tht tcnsile strength rnnrked,

the strengiio ai t pl-tie an anch tiaick as siell as an inch wife. If tlae

'Th El«tr>al IVirld, Fcb. 2S, îS9t.

pinte is oîa.qîaartcr cranl incl i s strengta seul bc aiîe.îîtarier ai 6o,oo0'=
a5.ooo potiîds . if it is tofseilt o t incb tlaick it suil iti 1 tIarte î.iglts of

flo.ooo - 22.500a poîtinds. andi so oaa.
1 ta iai.tiiy eII)igters Ibelmiti Ille liantes siail use t.tiiut% e .1 .5 ilIC it uabri

catat. sat> ait t'xclialitgt. .%lait l'y sO cluaaig rliai a gi-cal ribi, of evat t ir ds
arayiîig %hie enaglue. uts see r.tl ilt att>aulb. àte. -~ oiec. ilatgarait. etc.,

ai usiaicli t.illo as coitaposeci. .îre .1liîtosl suie ta eat utit tlle saIve sent. pistata
riangs an tai oler Idtt ai elle e> liaider. ,clle guotl inerai oat shiuntai bc
taseti. usInch as known ta have a relîtaalîaî. - Innt'.sit,,,.

'l'ie anieresttag ann,ttaceiaeaat îs salaade tai Plaliplala tiant a des-tee lias
beci anventedti 1 gtalat agaatst tlle barîaing ut of armîatures tai elctric
raiissny mioeurs. TIais as dfonie b>' menus af n citi. selicelrmetis te
attotor ta strt lirp gradliilly, iay nllowing one.fouria af elle clarrelat ta enter
tlle tataor at onice. ity thas ietiiol tlle aaveîatar claaiis laat elie iuriig
otat of un aratulre as itpossîile. f-.Jî0  ournal of Lc',nmer i*.

SPARKS.
A %% cibla euslar oait e grusid aba.t elie prescrit lataipas are aîeilacr

suittile tacr s-île for tbe lsiritse ta as lait-l ticy Isre pait. adi oc.ales tlie .ttsp-
tico a at ciectric %afety- Ininai for îaîners.

Ilenîry-': I owe dlîc I .urltaa nîcet lits deatia ? \\lieua se icit lattini.sst
nîglat lite setii- tintssially jol>-. Vosburgla- l le trieti ta bios aeil Ille
triectnec lugit an lis recule -anti baist a blooti vessel. '- llro<.klyn Lif.

'l'ujcT 'rrebontie Elecmic Liglit C'oniliny h.as beci? orgaîîizcd ai 'lerre.
bonnec, Que., %vialla a apital af sîa.ooo. Incorportors. lion. .oiais R.
MIassait. R. Il. B3uchanan, E. S. NIaîliticu, C. (am-aet. W. Jatiarrt A.
l'ache. Mi. 1Naady. Iil. Desjardins. A. F-i. Nlassun. NMattlcuv àlootiy. A.

Massan. C. Clinpieaut. Mis. C. Arcliaiitiit.
.l'lir Gi-cal Inalian l>cninsala is uatilisiaag acl rails as telegrnpi poases, anti

îlaey arc clia.t andt durable. as weil as sarong anti inaflexible. An extra
îaiece 0f rail is boltet! ta tae rail at les lower extrenuilY. gellernl[y fi-ana 4 ct
ta 0 feet long for ani aidnai-y telegra.pla post. Tiais calti as aile,, burieti ira tîe
grotindi. anti elle paie is rcaady for ils R'ixiitgs The cost as abotut frotta ciglat
ta ten i-salaes.

One o! tue asttractionts of tlle nesu tQuccn's 'l'lcate- ira MIoatreai1 is the ira-
cantiescrt illuination %%Inich kceps hIe halliantacte couler ana llat air Intacte
z>îarer tianta tlley olicrusîse usoti bc usitla gas 'rit' footl lights cotisist ai
îlarec rasus of I.sîîîp,. geai. grten. ait %%faite respecîleely. ,anti sti-iking efiects
cati lac pi-odret by tttrnatag on tllt i-ca or gr-een alone. '1'lru iighats îaay
aisoa lit tîirred clowun ns gis.

Roekaiiy expert
On a pole top);

Whlin elle scinit bloues.
'The cross airais will rock
%Vln elte pfale brakas.
'l'lie cross arns seul fait.
Anti dosn erauîbles expert. cross amnis andi aIl.

-Electrical Enferpriie.

A racîlicxl ai relpaînnig braIera filamients et-onuntitaliy hlunr dIisLocreti
b> -a Friencha engatacer. A Ile as naile an elle baillaanal tut broIera fl.tamenat
taeran ui. c-aecitiflg a snai ai e usiaîL a.. tent .IttatrIt ta tlle jilatmnan
sup~ports *lIie balla as nais fillod %villa sonie liqîi la ydrocarbon. a'nd a ratas

reiliaiang endts ai tlle alti filaieant. Ara cltctait carient as nous îiass.ti
llarogh te iamp, thîs baîs tut effcl of decontpas5ing the byîiiO-ati-ion.
ibenraang htyurogen gas. sebîlit silid ta-lon is tirpositeti at tht fi-ce ends ai
the fainiett an saca a wa> tlat tht aid anti tbc tew portiorns are centnct
togtlier. Fin-tly. Uic laalb as cicancti. exiaastal aiair anti tlle [aite scaril
au).

,'îat Atiicrat 11-ll Tecuabhone Ca. of Boston lias under su-y !;0 long-tus.
taince tclephone unes fi-air Claicago ta Nts York. Ecio heeue ae
Isco sii-es. raaking too Unes a! single %vire., anti ns the distance (rom Nese
Yo-k ta Chicagio is -about 98o tiles, tiat icnptia ai wirt %lstai ira cannecîing

these tusa points suht bc 98i.000 miles. 'I'lle suze o! tut capper suire taseti
in the constructiona ai tue Iang'eiislance telephone weighs 17 lbs. ta the
nette. manking the toal weigltt ai tht copper tirneal int %ire for tuas one
vindcrtakirag 17.0-52.000 lbas. or 8.526 tons, Or 3.000.000 lias, niai- han e
total parodiuction af the Ta.m.ara-ck for elle last ycar. or %vetllaia %bout i.8oo. -
oaa lits, ai tht conabinacci output o! tht Qtaîncy. Osccola anti Frankiun . or,
oraaatlang tht Calomel. 1 lecla. u'anarick antd î)uancy. mrati coppcr titan elte
retnaining comniaaed iake Sstpecaor copper naines r.roducrd an z89a.

Ile-r E ioeflier. ire a pcr read bel'ore tht V'k'nna Elec*roicchaical
Sociczy. dîscussei Ille sulîjecî o! te cmpiayraîcnî ai dynatatas anal.accorint-
Laeurs for tehegrapa puasposes. Th'li use o! dynamos ira any turcept large
offices sens unecoraiicni, hie saiti. 'lheur greait Iirst Mot -anti tht cost a!
maintenance: -anti siperaraendrnce only pea-nitt ai tL.eir economical
ctiploymcni wliire. as an t'au Unaitedl Stes. conaumaritivcly strong cuirerîs,
are useti. 'l'iet authar atitteai. iîasuver. lanat elte substittiir aidynatiocs
for lantîcries ai the Central Tlegr.ipia Office at P'aris fanal n.flecîtd a inving.
Tutl exaniîles of tlle London :anti Bei-lin telegraîti offices vtre citei ira saip).

port ut tht eeonomny ai accaimalators. B> cntpioyang a2 airnperc hitlte ceis
on apen-earcaiî uines, anti So ampcrc'iaour celîs on closcdl-ciretiit lancs .a the
Vicnna i.cnatal 'lclegtnpha Office. 1lez- Koclhler mak-es out a savirag ofi38
lier cent. caver Danuehi cîls ira tht case a! bus>. warts. lit nlso allaid ta
tht ntsc depatrtare naw laeing nanti an iaermuuny. seherc, nI thc namerots
tra.nsLatng stations betwcn ocrctid anti underground fines su hidi naist ira
thnt country. -. IcttttLntors are sxabstituttt! for pfrrary batterrtes.
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SAFETY VALVES THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.

fl Vm...' ltt,41 r tK tV~AN.

1<inuaj. fr.-m I,î'au.yrs nitei,e.r.)
Ilînîili.. AfL.îîts. oif Siati uil. &.utrt t.1atl uvali a îi.uîvtttthpA

asAý ~iiiaIn Ft, 21. ila *t % I aplvmig %trli'al iz.lllgî'- .I titi' IXoîltsstuî utt ilît'
smli lî'liser î hlat tlitisgtsV tit-' iliîîîltt utilradîings I lt' hteni tit'

vale îht'lt'i. iîi it duita lter lirî'sstrî -iw.tt 1 t ir artituui Ilte vaettt

f#r.t. andl i.itltî î itii' Iexcr ii'»n iii. %i lî .tjilll,îi l su
Ili te imît' y sarî triai. six -. ift tlî" %%-eri' espu'rtitiitd oit. atnd ail of

dirai. %%litslite. exce'pli tir m it' one %%lit s ;qîturî' imîciis. tIlte 1îresstre of

tu assil 20 ilitîtils aflsirdt4i bttiiîletl eiTm'civeares'. ti discitarge tite at'iglt
o! ste.imtî gî'îîer.%iît"'..nî 1>>' lte fîîIlîîuîmtg coitîp.îrisotî i teill lie rottntd lit

cite Itti'. ant i .re.î o!1 Iliii se'vîr.il v.tiies tirerr.tsel(ul t t' I oi't Io Iti'*

liiglitet I>reýssit ut) tarly aln r's.tl propîortionî. Ilt' diffil'r'ite binîg l
limit i Iii' uer cent.. viz.

I )rt'.iu- of tlft frot
c;încli. 1tl o lt 7; -! c.trt'a' 7t.1 -pet' cetl.

îo.tncit. t0 lu 1001lis.. 701 71
t 0 tai, ttu to IlIs S " 24 8
atu l e tt u slb' . 82, " 3

25-ta(il. lgti 0 1M 73a lis. 741
3(t 01t.1 loti ul)i'.. 81 il8

1lie -uimtîuc lotuin timu n lèii îmrry large', i e of tire commuttn fouît
werul td tilt-'or acioln %%.%% 10 î lot .tet ry. aus ai ighitprestres tite tlt is
%t-arct'ly niititc.tUli. fi ut.t.i futîîîî that si-, lir.ctial resulîs cotîld be
oitl titmi lthe î'îlwriiiriil iitet i5 guing albive 8o pentîs pre-sure us itit
Ilte I.Irgcr .ies un a îrî.sI tf lthe %%lsntilt 30 square mu1ches arca s .1 io
gotituis pesuri', mi iitdiv rose i' 1 ail front ils %il. bt appe.iîe t til

.altu'îui.1tliy frotil t'ne %tilt ', lite utiier. sutffitieuî l uliw dl Ilte slr.llt Io
<'s.îî tt ill titi' v.lv %%.i' i..LILilt uf g-ttî'r.îliuit. fI usas alto loat tit

the tlt <ailut' valve ut0 1 iuîr incît are.t. ai a slt'.iu pressître of sa >uulttls.
55:1< oui>' 0.02 tif .î inchi

lîg. 22 rijrus'ît ie- liC-r *avtî'altr îîsed ta thtt's CXIk'rltîittts. Tiîs

%afî'ty mav u.î. C.trftilly cutilîvt'. utit iîu'eie for lt' fîterîm anI
valu t' trtia. us% .,Iitnuv sa tite fiire. ht ma s fotul. ut experissti'îîtiug us iti

le'ver saféiy valve. wîîth citer a bevelled or tlat sit. of mort titan 10 selurt
incistes ttft*a ç-.ay. 3ý tacihes diaiuîter). According 10 titeir exîcuiil. lthe
lifîs of tire lever s.îfeîv valve. wlîen di.chaiging -iti différent prrssure. îwo
,1.1 lielieî dî1.111eter valves Witt dîscitarge forrtuç,î poumîlli' of ýWî.%m
<water) tis oue btour. .1 ail stcain prî'asîres front 20o lacso poal], per 'iture
inchi ; andî frot iclî te cuultllee clermved Illte folloît ilix rtle for Caluit

Lttîing the nmlt~ of t.ilatu vfli gite tire requireci aresil of opeluing for .1i1Y
Imrticlar ca... ro!puls0

NMuliph' rite Intle fpna s aler evap:ratel pMr frot . lthe
nîuitwr o.o5. tut' lrodîlci mil lie tilt' arra (A) of tiret valve mît ýillître

'Ille Scotchî couîuîlltee recomin th.îi titi Ilft of thec valve iii ail tCs1
seul lx: t1ill la tieir dî.îuîeter djsîded b>' th couiaatt nuutlber 36.

Titn ItiKST tOitS toit 4 A IETYu '.AI.V
A baiely valve, stitru raisiai. presents at greatî'r area ta the slc.îuî lire,,ure

tii:ît whien closed. 1 i.'nce, il voltif Uc: expecteu i lîa it svould opeitn %%ie.
dlue tu tire action or tlt ste.îuî pressure on titis increabcul ar in. lit n

prctic its is roundl nol to bc tlle case ;ail expertnents show thit tc
comîillon lever aafety %;rive tirs is very simiali whien he pressure forsvliîiel lits
io.tîed isireachedl. Atlie \Vîtsiigtonnuavy yard cxp)erisiuenls. itsas fotrnil.
as before sîattcd. tuait tuvo.lenlis o! an mects %vas Ilte umium lift uni the
coaition lever safély valve.

''lie maritimettc malle trial of twcenty.îwo safcty valves sent to ie testtvd
but two'lse a! iitite paissecl a fulil trial, vvith îwo Comuan le'ver safeîy sl
furnîsitu Uv the coannittec. Frotin te experlinients imtde. il svas luait
illai tire patent safty valves 'tvaih larger aris o! operittgs titan the cotauition
levrr s'ives illowetd rite pressure la increatse fatl as mucht as tire itter.
Thtis was. ito doulit. itre t0 tire coîttplicitid forins by wvhiciî tire exeessîur
tilt sens ICcOuII)iisllecl. anîd malleîk il uore diflicut (or te ec5lliî0 ofîhe sîeaîii,
reîidcrtng it uet-,csiry to have Ftrget apt'uings for titr' saisie sueight if sttatil
'Ille resulîs Nviîhl tue saisie valve siiawed grent vauriation iii soute oflte triak~
'lie excessive îIifterclice %vas (fie laao pe dttu t artl itn lroI)eriy
aîijustuil tire Ucst resuits were obtaineci. Th'is %vas thc case witiî baths ilte
sl'2ciail andl couîîttou lever fértas.

Di rng thest expermulelts. st tvàs tuolcd teat wîth lte commnl lever lortît
a! v.dtes. whet the vals,' opeacui. tilt pressure grvitii>'y macrcawd tol tilt-'
mtaximumi %vitra lthe botter was forced anti wlîen lthe presure: began lu atil.
te>' clostis ai lue poinîts tîîdtcated. lu te ist of al the speciai fort ut
v.iis'î's, after tire vatlve apcul. titi pressure (cIll below the' opeuîugn poist il it'
valve %oaitllutes closîag seventi luies. anti Ille pressulre faliiîg Ucinue tue

opis.'ultg point !seucral tîntes ginreng lite uration of tue irtai. aîud sornrzlt"
the pîressurîe înîuîetltlely frit and the valve b)lew nil at a pressure less i
luit ai 'a iici ît was >el durmîîg tue viiole mîal.

llie iolioaiug taille gtCC5 Ilt' resulîs o! lte uiîflercuî valvtes wviicitîh'~
a ftlIai-t i n ut tiîber. Liaci safely valve uns mît lutrstavit'ile su itit

t.OAI)EI Ti) Ot't AT 30 tO,~l:

~ ~ .Kuitoi
_AL,

o- ' Z

\ %1.% îE.

liorden ..... .
C.ockbuîrn.
C'rosbty
(1letns ......

(-i.iiitcti.

Lyndc
Nuiorse.
Orue......
Richtardsont.....
Rovhuoa....
Collusiont cver.I

thî'u .. t'% t.îâes lt.ul ttil îft.l(i as lte meure itressître .1siticit
ii saisi' suas lo.Iîed ma, incrm,«es. antd by lal;-ing these a.rea.s of ajwntîtg.

Ilie vutuitttle arusr .%utlite follasstng soir for Calculing lte rr'a o! <istu.
iîig. sîu 5.îuaie munchms rî'lustîcl iliwhcharge a gîsen sseîghi of scaît> pier

L.et ."=effctive armi ta square incite-.

I-, ý aoui ofater ev-apQrattsl mn anc boutr.
i bmru. ni a %irant 1rstlr ut

ta paK:îd per at.rc mnultii .. - lits. O.QOî 1

2Q .1. .uo oùi .

i'.s. 0.0007

<.A'.' lts. g.oooô;

wa .1 . !s 0003
z.»- l'. 0.0002

i tac co'unlttlce Ly ilit in lte arrangrnicut of sifety' salves fui ânY
bhuler, or sel of bxcer. ltaI a nmrer cf Nafeîy valves .sre prefernble 10 ane

%%il% a large area ; ant hey do ual belteve stîttleable taeînplay a common,

5 0-"371 2 34

0i 010. 1.42
ýo 08o 0.4;7

t5 121 1 231
.0.8s6 0.929

Io ;o. 18 *..469

29 .3021
29 3 0  2
29) 301 28
28 <30! 28
29 g30 j28

2.5 30 26
2() 30 27
2q 130 27
29 30 >30
-- 30à- 29,
28 30,28
29~ 3() 2Qý
-.fl 30 130

'lTRIAI_

Rc.tioaarv.
Conibinal ion.

Disk
Aunular.
Ile.icton.trv.

Piston.
Di*i

8.0Atî.1.9 TU ut'K. AT 70 1'0I51i5.
mtrîten ........ 7--,0-104 0:574 60 j70 >b(1<.amUirat soli.

- ~~69 q70465Dtk
Crosby g; I 6ý; 0 729 69 7G3'66 Rtacîionarv.

. lllîberlatin .. 0. 13 o., «S 70 j7%6 Reictîoaar>'.
liodin .... S ici 1 14271 63 70 3,6
Lynde.......5 .0-07 .;5_5 69 70 b(7 Disk.
.Norse ... . 'o. 6 o.84' 69 0 t I5q ~n&lular
Orme... .. 5 0.05 0.284! 69 70 '69 Reactionars'.
Riclitrxson....> 0 .12 0.()91> 69~ 70 167

0.2 

70

10mo 0I, 6ç 7 68 D;bk.

bailer. and sUas itaon ta bloa% off -et ;c0 pauînds slcami pressure, anti '

oluerd fur len m.utr, ut ills a straus t'irs: in lie hurler. The .stu11tî ji-,
surer mas %litea ncriaseid 10 70 paunds per square inchi. and thc exî>erissetit.
repcited.

lb uslit li sea front tite aime table taI tue paIent safcly vatlves m' -e
lairgrr amias o! apcnlngs than lte commoîs lever valves. allawed lthe ;>resslure

tn tacause% fttlly as niuch as the later. This %vas. no dnutîb. dlue io tl c
conîjulîca-ted fc.rtas l'y v.hict lte excessive tit %va accaîaplislted. anti ai1 le
il more difficuiî for it escape of te steam. rendering il necssry tai h.,.. c
l'rger openingi% for the satrae ueighto f sleani. W'iiththe samc valve. sule
lte table shows consideiIle cliff'trenee, the restilts wliere dite to a vauî 'if
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licûper ladjmlmment of the valve. iviici. wliemm remnîimed, tic hest resuits ivenc
obtaimîcsl.

Wmtli the commuin lever safety valves, wviera tie e opetmcd, tlmc pressure
gramdmaliv llicreast.Cd o tlle maximlcum îvhemî the boiter wvas forced. anti wieil
the rrrssmre ivas nlloîe-l t0 fai, it closct ntl the points inuliemted. \Villa
mm'illy ail (lie ctiller valves, Iloivever, afîer ime- valvme capened, lime Iîm.tmire
fé11 IwloNettie openmng point. the valve somitilis closing Several tillacs, andi
the pmissurc falimg beclow the opemimg point severai tailles imi lime course of ai
tl nmales triai ; andi sonitimies ale pressure fél1 at once, ani the îalve
blmw off'ami a iess pressure timami1 nt wmic l i vas set durimg lime wimole trial.
liq ik.culi.irity is important andi not a desiralile rcature ii ai Safcty valve,

ani the rtcords oi tiiese triais fulIv comîfirmi the opinion of emîgineers gener.
ailly abat time conmnon lever stfety valve. wviena liroperly matie, ms narit excelled

for the relief o! the eXcess or steamic pressure la &a boiler.
It i a paramiox, cihaI a1 s.fety valve nm t igla strain pressure wili lift les

in lît-aglil ilami nt a iower pressumre. Thmis is te u thc wllcmowm fiact timat
the grenier Ille pressure lime grenter the veiocity mît selli lime steani %vilI iiovw
througm -ai orifice of given size limhe bigla veiociîy of (lime stencil imnmediateiy
unimim lime %-ale ivili. by time tenipomary reduction or tue voulmmme tdicre. amîd
thme çomiscentt reduction of local pressure, cause time valve to, sink loiver
belore finding a position of equiiibriunî. (Sec tables of the experimiiemîts at
time MVasmimgto navy yard.) Thme area of oilehing of cime Crosby safcîy
valve. at 3o potrails sicani pîresure. ivas 1.257 square inciies, ant i mt 70
pounds. 0.729 Of a Squîare inchi. beimîg 0. 528 Of a Squa-rec h difféeremnce.
limtli Ilme comiion safmety valve at 3o pounris pressure, the area, uns5 0.929 of

squmare inchm. and .11 7o poîmnds pressure, 0.633 Of a Squmare mmcii. bcmmîg
o6of a sqiuare incli tdifference.

111 lime report om1 safety valve tests. mada imi 1875 nt lime Umnited States
D.1% yard. Washimngton, 1). C.. by -a spetiai tomîmmîmîtte of tue B3oard of

Suptrvisimîg lnbpeclots of Sîvni N'essels. il is stated lia an ordinary disk
valve sviîi a bevelleci sit. uîving an arca of le square incîmes, ivili discîmarge
tus> thousand pounds of steammi in amir imotr at aIl pressures froin 2o 10 100

pord pKr square incli.
'Ille foliuwimîg ride for determiming lime site of s.mfely valves is dedmce<i

fronti these experimients
.Ilttpij the lveght mfikr. in pouads etvapormted in one/tour. b.), 0.005;-

the reu/i s tMe area of the valve djsk in square inche.
Il ms limewise recomnemmued lamat (lime arta of saféîv valves simommd umot

excred 1o square inches. an imnta severmi valves bu emîîployed NIîici a larger
arca is rellireml for -a boiter.

lmese experiiments pmmoved aimat tihe ordimmary misk valve is nt omly the
smmmmîlest imi comnstruction, imut (lime mios reliaibie in ils action anti lcaist liambie
le deramigemient. Disk valves are mîale citimer svitiî a ceairai or îvith a flat
smm. Il is claimîîed for time latter, cihat lime> are less hiable t0 stick, andi tat

lime> prescaîl a larger opening, witm lime saie lifa, tiiami he former. O1 Ille
citmvm- bmand. il is oljeemed liat il is mlore dilliemmit t0 keeji chuanm liglit. and
limai mime Steamîl escapmes %villa gm-caler ml-flmcmlty timroîmgl timeir oipenimmg. siîce il
li.îý to nia-ke wo abrulît cha-ngeýsin direction. \%lienm a %vide hmaring sui face
is rmîen Io it-faccd valves, tht-y are ampI t hmave a trcnîbling. vibritory
nmoivimwemi ihy are discmargimg steanai.

<'omical valves are most umsually cmmploycil. time bevel of timeir seat forming
ami angle o! 4D'. \Viti a i marrow: face. th valve is mort easily kept tight
anid ilme sinni escapes witli greater case thla% itll a iide face. Soule

ammîlorities ciaimmi chat -a wimiti of onesixtemmîii of .ai inchi is suflicient for lime
bat Of a cordicat valve 4 incimes in diaimieter. mrie valve ani sit -are gcnerally
mallte of conmpostionî mmal. ln Somule of time patent valves time bearmmg sur
It-ecs.arc toraied by nikel rings iet auto lime valve andl iI.

i lie valve is guidesi citimer b>' wimmgs aîtlarhed 10 time disk hmeiow ils sit, or
bv a cenmtral spindle workmng mn a s1cei-e. Tue opinions of coiimpetmml crgi-

mvrs differ as 10 wivlc o! timest t%10 devices for gumdmng lime valve ms prefer-
able: botth air able moa cause time valve 10 stick ile lime>' .are ice to
close'. in consequence o! time lotîgemetit o! <lirt or scale. or of unequai
eximansion when steam is raised quicki>'.

1*o lîrevent lime cantmng of time valve mn consequence of lime oblique thm-ust
timrumî-n upon mi by Ille lever as itl iras. the central spindie uapon m-hicm time
lever rests as often dctacmcd fron lime valve disk ;lime latter is holoxed out
on alme top. sa abmat time point wviere lime spinile rests uapon lime sal% - lies

thw ie valve sit (sec Fig. 23). Wimcn the sîmîndie ms rigidiy attaclictl to
Ilae alte dmsk. i as conncîed with the lever by mntas of a short link. mie
pisý or boits of lime mrtcuatcd joints of time lever and iink -are î,flcn nmade of

ç.,iîiîiomiton, 10 lessen lime liabiliîy of iheir becoming fast by rusling. or b>'
ncti-ng clogged svmti gm-case anti dirt. To reduce lime friction -ais nmatch ais
îv-ýsibIc, il ms bcsato1 m.ike lime lever turti on knife cdiges, caçe-mamt(cenet.

(To &e Coitinued./

Ulme rceent consolmdatiorn of the %Vcstcrn and Newv Blrunswick L'ccînc
oriximpnies at St. John. N. B., is exp)ccted to rcsuit in ani itmpm-om'cd and

cftmeiaer service. 11 ms said lo be lime intention of thme new concerfi t0 carry
olit if lime sprng extensive mimvcments by îvhicm addamonal powser wmtt be
-ý-'urcd bo operame Stret cas-e, anti perforni an> callmer Servmce wit-mmli mmay Lec

irquired.

Mlr. John Gaît. C. a. Tlor-onto. lias plaîcnited a steani or vvater imating
tiarnace consisting of sections. witm mea-ns for uniting thmcma and providing
e acialmon of miaer or stcam, trom section Io section. said sections bemmg
î<ovidemi iilli a frcclanber in hc tipper part ihmc, witb a stratun of
lIster above and arommnd lime sanie.and files situ:ktcd bencaili saiui ciahbrs

1c)r conducling hcated producîs of combustion îmemefroni limnougli saut
%-etion 10 lime otitlet.

S PA RKS.
'l'ie Bellevile ta .î o. liaS amIîLd i iiomsm-Iltsmîimi'iil'cl

dymmamimo.
'ImIe lialiiiemslom. ()mt. . Electrme l.igmt ('o. lbas imiei ta mx> lmglmî Iill

lime Wellanid iClecîrmeI 1.mgit CO. Lais ititl 4l mt iMiaIl -750 liglît Sil.%ttcry
tiacllte.

''lie )lîmttumu Eleetrme Lmgit ILo0. of Bîramptonu. Omît.. as reportcd Io lic iii
itm.aîicmal ifmfmculmites.

lThe \Valkcrton CEkctric i.Ili t. o. lias recemîti>' amied lu-o dl>mmîmios, a
neve waler Wt-lI amim 300 sîsîcm at-t(ile power iaps.

A F"remnchin mvemtor iammîed Pimcard lias acieved sîmccessfîml resmlts iil
simiutiLta ous lelepion>' amnd teiegalilmy aiong lime saime v. ire.

Th'ie pai împ stock of time Vancouîver Eleîrme Rauiroam amni Ligitig C'O.
ist10be doubied. h mslimeconilammiy's iiteilmomi 10immîrodmlce elecîriceilmig
imi rtsidemices.

Jumge-W'eil, olicer, whio ms limis iersomi, andm wviat is sue charmzeml vviîi ?
Oficer-Sure, mt'% time 'Magneîic Girl," your lionor. mmic'iise's charged

%villa eleetricit'. -1Pek.
A joual comipanay. uf wiviml Ms-. ha.ll ms l'rsidemt. andi Mria. John» Nllmrîmy

Secrelarv, tis recimmlly plat imi oaperuioii a plianut 10 liglit lime Ntres of lte
town of Spriigmili. Nova Scotia.

Ami ire lmgilmmg pilamnt lias m-cently been nstauled uîy Mr-. Airx Shawv, ai
Naraimmao, II.C. 'l'ie cml3y ias eomtracted for 4o lîgimîs. anmm commemts hmave
aisoa imem mmamle iil tivcntyÇmve bumsiness tirmans.

Thie Hlli Elctrie Liglit Commpany' ire immkmig îmrelarmtmos for ahi imicai-
descemî liugiming anti power installatmon i London. Omît..* amd aire reccmvimig
good encoragement front lime bsiness mîmen o! lime cmîy.

'rie tleetrie car service laId>' ope:nemi b>etsteen Vancouver anmdt eW est.
minier, B. C..* is said 10 imave proved sîîch a succes limait lime Camiaiail
Pacifie Railway Comparay lias beur commpeled îo udiscontinue ils tramis.

Ai aiusing epioîle oectmrret on lime electrie r.îmway on Thumîr-day. Ail
caid ladiy Imauleti a car at -a crossing anîl told lime commuumtor sîme wamiîeci t0
cure lier rimemmaîismî lŽy imavmng ai elecîne ride. Sime got on boanl. s.ait
clown amnd îrocu.cdeui ,a block. Site limem stopijk.th ie camr iieclainag ame w.ms
cîmred anti expressed limer gramîttmde 10 lime coamitctor as sue left lime cas-.
Ottawa Free />r ti.

Omîr contenîporar>'. Ia'kd,.-:. ai Planrt. States cimat for snmaui1 statiomns il baLs
n.o doilmht limat time gms emmgmrm mrulc be î.istly imore ecumoomicai tha> thte
siL-um emîgmne. p>rof. Kenmnedy reccnîly gave it .us lmi-, opimnmomn chat lime best

almamt for -a central smation siiold flot exceemi 200a 11. Il.. for lime re-asom limat
%vil emgnes o! larger piower i stas easlrmmmly dmtfmcmmlt t0 keep tmemin fmmily
ioaded. ime lime cffiicemmcy 01.1 slezinm cmîgime of 2,000 i1. R s bii filtic
licIter tmamn one of --S 11.1>K

Thme total muitmmiem- of muiles o! streel ralways imm ltme United States andit
Canmada is 11i.029. o! wimei 5,4 are opcrilvd lîy animal pI)nver * 3,000 liy
elctric poiler; i.9m8 h>' st'ari licr; andi 660 by cafile. Tiue lul.mi nmmmm-
ber o! cars omi timese limits aire 36.732. O! ivimlil 25.344 are operIt" 6 yamimmmai
powver. 6.332 1»' cletrie poil er. 3.317 b>' cable poiver. 1.04~4 hîY stain Ps-aer.
Il is imîîeresîing to note limat since Novemiler. 1890. liii. nmmber of imorses
eîmpioyed cri stre s-aiway lines fias f.-miem (m-cru r8.795 to 88.ti4, cimat is.

28.681 iii omme yeair.
Thme Ottawa Prient Revra, says If omir os-n experience in lime lise o!

the teleuione msaI I in accorlamnce %vililaa o! lIme gemmeraI pulic. lime
leicîmîmone as now prmcticaliy iseiess ati iight. Induction cauîseýs i perfect

m-o.mr iih imardiy Miii> internhission. 'llme nîctallie circuit sucrais 10 lie only a1
partial cure for il. and ai Icasi one patent, having for ils objecl lime over-

cnnimng o! lime difficully, appemrs 10 o -a dtimadI failure. il is imgla limie
aimat lime telepmone experts simoîmd duvole timeir serions attention 10 luis cvii.

WVould flot nietallic circumits imi steli ins;uLaîcil cable% laid in unmdrground comm-
duits bue mnost naiturul andti thlie s-aille lime tue niosi successfui remccly?

Time mieory 0f lime natumre cf clectricity is now dais. Eleclrîciîy is a stave
niotion o! ai asîmmed cier. WViien electricil>'clus svork. lime forum o! ils
cnergy as cimamged. Il is ien ao longer motlion o! ciler, but motion o!
ordmmamy amalter. l.mkeamtse. lient and ligmî, as wue rcemvc timeni froni lime
suim. are ciller vmbrations, and wvimn tlime(I <l îork, tlîeir forîîs are cimanged
mn one wtamy or anomiier froni lie motion o! lime cimler Io miotion of ordimnar>'
flatiter. Wimen clrclnicity is gcnacrated. the cther is dmstorted if suefi a stav
as 10 produce th.- cîccînec stave. ammd emîcrgy ms timus transfornicd froin card-
mary malter t0 ctl,vr, ;and we have: elecînic stas-es or v'mbratmons whiich se ral

time " clcctrie cunrent -Or * clectric flhmd "
TIhe consolidatmon of lime Bell anti 1edcrail trcimimome comimpainies in Mion-

tucal fias rcstmltcd mn thme raising of lime hîrice of limai tiseful mnstrument. and
nosi inslcad o! is being twcnty.ftve diollars pet arnmnî I us fll' dollars. A
gre.tl dent stas satid ai lime time of lime lowering o! thie pnice. -anti indignation
%vas siuowtn oies- lIme fact iaat lime people imam been paying mmcm nore chan
inas fecessar>'. If iiese peuple would stop for one miorment andtinmk o!
lime renias-rkable chceapIuýSS o! lite telepmonea i tm dollar-s, ime>' sommld cease
10 bc indignant. 'llie price muakecs il -a litie ics»s timan one dollar per wek.
ant imn a store whcre lime icepionc as iii const.itl tise tbis ms remmîarkmîbly
rcasonable. Wia Office boy couili bu got t 10 tlie îork; mn caîrrymng and
rcceivimig nmssages for time Saimne prier? Commpare thc rate o! omur iciepmome
service wiim lhima o! any otmer ciîy anti il wmll ic stcn cimha te au-e favorcd

th a good efficient service al a ver> mnoder.iîe cost. -Caradzan ,lf.ig~atine
of scitiver.
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THE RESISTANCE 0F THE ARMATURE.

Ilv VF... il. t 0i.s NS.

'l IIERE SCi.I sctri be a cotmmun tutistatke atiosg ian>ý cectricai
situdent', amuateur atnd otîhcrl Ise, regardingt Ilte re ota f lthe
larttsîtc of a dvttauso or utotor.

At lirsl glaîsce lite itistake t'. naîurai eniottgh, but seitets lthe
sutbjcct us carerfuli> sîiltled st sercmsi înu.edlti thaI sucs ain
aîlitlorîî a,, l'o"er cotîld aninouince In a1 note b' the editor, titat
Ilte resiblaiire was h.îf hatiuî of Ilte entire iesiblttce of tite %vire
iff-oulid or) flie artttaiurc.

We m iii suppose the artnaîure ici be o! tire isîtal ty-pe % tilt tise
seinding 10 mnuiple arc-or paralci as il is oftcn c;îiicd.

St:ppostng tite wiîole ieîugtlb o! %vrtt- lu 2,000 feet, and
îaking tite 'sire as No. 2o. tîte resistatice of the whiole wite, if il
svas In sertes, wvould be . alîte over 21 ohms b--cail il 20011111S
for cons'cnieqc of illutsration.

As the winding is in muoltiple theC 2,000t fecet wvouid bc eut in
ton, iiknè the lesiaantu Of ufh ha/(fo tilt %%;it.iàng ettuai lu

Io l) 'is.
1 lits is one.saif lise eititî. resibtatime, .înd litre v, mi'Jtet ton

tli-Isy iniake tue errur of blopptng ail caiculattons aînd consiller-
ing te piobîcîn as iished(--iet tt bc continued asd the truce
resitit %viii sooi lie apparent.

E.iîii it.llf Of tue .arma.ture ioindîing 11-s~ a rcsistsanre of in.
qiiti, amii e gci ont turriati dtutt iii t il it ner. c -- ent

u.wo patits for tire passage of the curretut.
1 lits is doîtbing tite cross belution oi lte tonductor ivlit-i, It

is planin sec, mtil reduce tise resistance offled t0 tite passage
of ciment by one-haif, titîs inakung tite resist-mce of tise 1ue'
wsires, lia/fthe resistaisce of tue single %vire for tue saine distanre

%\c ie% 115 ie Oui muiots , nus t.ut tit. ne rtu tii 10o patst antd
titus itaive tIlrl tne , tteit %%c place tise ssires Is tluti i 1î
anti agato has'e lte t esistance, nsiak-itg i onie-qut.srîr of titat îof
the enlire seituditg.

Jutit diagram the mitres on papier asnd lte soltution becontes
t-sen tmure *tiîîîà.reisl. Lut the t%( ou biics repIOcatlt th li tI

baises of tlle arninîle o iîltitugb. Luitleet tieî i etsb>
connectîttg eittier A L or Il 1), ant ilt is casti>' seen tit.t the
recsisînce ssoîîd bc doîtbied, t. e., 2o ohms. As tt is inmultttiple,
tire iesg:th of %vire to be traverscd b>' thc ciment is otte-haif of
tue ssitnle, or i,ooo feci.

A 1,000 feet 0ohitus Il
C_ looo fecet to ohmns 1)

\\ c 1t.1% e isui redutted it tuilac lu i ob fut cal, Il 1.11f
of tic %sinding, andi retnenibertng itat te iuco :ding es l0issultiple
and thia tise curt-cnt dt<'tdes antd flosss titrotîgt cadi italf of tue
winding, ss'e sec titat titis ecquis':îent to tsaking ai tsso-sîratsd
cotuctor <siticlu lis tîtice tue cross section tuat n sitngle saind
oi tue samei bite It.s. Nou%% as et im,î tiite tue truss section it

mluaIbe I)ýl.tpiî.letu l î tit.t therstie eA! astedcd;t tu utC li.lf.
1 have dssehlt oui titis a îtIe longer titait necessar> pcrhi.tîîs ini

ordecrt- hiasc a cicar undeîstaudiug oi titis princiiile sîlicit is
nercessar>' itu otder to thosougiuly slnd>' the action of tue

mnaitiues-îVir/,wel fe<-lpwic.

ADAPTINO THE TELEPHONE TO THE' POSTAL SERVICE.
i'tt.i l.~t ~. (.~slî. .1811'.staskles: oi U ni'ted St.ites in

hts antua.i teiturt s.t)b - A > e.î frits nes.t s1 .rei tise: tek, pitne
paient expires, anîd uniess Cozgress acts pronuptiy to autiorize
ils adioption for coimnttnicalion ansong tbe peoîple, it requtit-s no0
strt-cl of the itmagtnaions la bceee that in tue ncxt is oyelt

ns iatutuiie ti tt.t1e O ii utite atndI i-otiti alte liuntteda
of telepluone platt of tue coutry as tue telegraph is -. osw con-
ui.iicd,, Oi tlle tîso %%411 be Utnited, iînd tiscî fut site tscxt tocnt)
>'eais Ille tusost astite attorue> bs %i81 bc iegitiiatey c.srning large

agi.uîe în% tsds ntI) ditsau~ t su taled I.tg-iks ci future
1'ottuastt's<,ecra spon clefeiîceicss Vesîcdl riglits.

<)îu-ceîut lellet postage, 3 cent telepiione iiuessa.ges, arnd tai-
cent telegtpsl msusages are al] netr i>ossibiiities tintie, ani
enliglttenicl ansd cotîsp.'w t postal steut, sîtg the uiCwest
ilegr.ipblic inventions. Tise td.tni.tge of lyitîg tise ruirai post-

office by a tclepsoise wsire rcquiritsg nu0 operator o te m-iîroad
station inu5x bc obvitouts. 'Tue benefits ansing front tciepionic
connctions ssthi the pobt-officcs ssiii cabil> suggest thcunises

in .1 Ititlitald t..î>a tu iiîuse %%ho tanî Ille enlire jeCop>eJ tu Aial
in commuln priviiegcs. 'te rural pîopulations IsoliFI b, t
greatest gainer. A teleplione message froni the p)ostifice to
the r.ilload station tmiles away to ascCrtain if expectcd frcisiît
bail ironie, ssould save the fariner niati> a ieediless wvagon trip
os'er bail roads ; news of approacuing frosts rouild be pýOn 1p :%
,jîreaid over contry dlistricts aind fruit growins,' rgmon)Is, .11&(l
niany a1 vitabic ci op sav cd.

'lie day's mnarket priccs for cattie anti grain and wvooi andi
produce Ina>' bc obtiined b>' the fat-mers ditrect by inqoirv front
oetiers titan thc buycr who drives top tu tce farni iii bis bug,,,.
Ail these niay sentt lionmcly pt-rposes to dsvclicrs in cihies, but
country lifé wvouid lose sorte nf it-, drawsbacks by the e'atcn!,i(#n
of such facilities to tluose whlo bc.ar tlîtir fuil sitarc of tire btitttii5
of the goverrnulnt, and reccis'c, in postal respects at icast, le-,
than thecir sharc of ils benleÇtts."l

CENTRAL STATION FIRE PROTECTION.
An insurance cotapslittat niakr3 e as pecialîy of siriting ribiks on electnec

liglit aîndt iooci 5l.t.usi btas retly issued, in pinipiiict furtu. se.~
lions for an Insile liost s slins antI water suppiy tr0 protei sicit stittià.s
against tire. Il b;is becn a geleraily acceppîed uoîiiat thaI abocut the wortî
thiiig titat Cotîlt lbc nppited boa ire in a lyni.qnio roont oais welter, but tlîiî

nlotion wili bc quîckly dispciled by tire requirenictit of tobe antiaprii
by tire in5ur.aitceunpti A ntibier ut 0 entrai statmins .îe irea1Itly uth-

CiilMi%à ilt Iiia.ttl.U lias îout iLur gunt#.i.ts. liul.t- tu IPU .11 i
futture.

Theii requirelitent, a% 1laid (blu% riithe panmphlet nientioncd. is fur a ...

home systeni 10 lie undcr constant prrssure andi rcady for tnstaînt tise.at ill
liee il is recoitiniendedl ortal in steaî poier mcahiouns. %vil dyamoi

roonts covertg ýý.ooo tect or Icss in artm. lucre lic Iwo connections il% tire
tlî'î.îîîo tonne as meinote frotte t-ci oiter as possible. litt in ait tasrs nr.1

JUntUî i ,lu AuNi .î lî~i.I.unnCe.îiuil biuidx iPo lA.lt di 1-'.t
toui furtlire tirt 2.s»0 fet t of .îra , tnl iilclitioi.tl -Luitîttdtioiis ca.ij,
huer or dlytuinio rooin for "-adt auicitioiîai 2,500 (cet ofai ili tient rouii
llasentt'nîs anti serond stories sliculd lic protecteil in like lnatiner. li
walcr power tations itere shoutiblc a connclîoi for e.icl 2.o fic of
area, but nul less thin uo en Isly eoent.

Alî.iuti.B t -uîi..idî,n' ttî.t dic iîubt %Iiutithi b.. kejin tri1"1
su ângliig r.tcl.. tuîsltad J.~ rt-ýV(d .%n uil.nîit.îtýnt e.îaîej.tuî î,

il scetts tu us. an unfi.sr une.~ is that entloising a certain iake of itose. oît
thrre aea titi Fullr ofai Fîins iakisîgas goWdan article as lthe I)raind sprcciite.

Ltîli station owners mil. tioul)ttý., ciîcerfîlly coitply m itil the reqiiire-
nit-lits for iîose. but îlîey mIl iii tsist on1 liyiîîg ilt lihen' ltey p1caseM. -
filhipple': Req..r1s.

Ani Etion Atiîlctie (iîib lias lice orgaîsizec at Pelerb)orougi. Onil.
Tnîe L.ondon lkd,ùaipe2 hina,iieer relates rite follom iug inîstance ofîjîîick

work iii teleplioiy livweii towns. **j pusîblic ci.1rooiî lias recesitly lxice,.
Uleîîed ini **Cbl't'î etit> Lte! WVtbtt? ni C:Uinti-'.> .iîsi NUtta %N4'c 1 t.

phlonîe Con)ilîxtný 'l'ie 1ý7i'kesô,'rîi Re«,rrîircei.sî lias. aet tlt-i'
casion of tire' oîsening. puit mbt coiitnîtîîî:c.itios m. 11h ('îteltctiliaîîî antil au.
port wvliîci se hrave hseforc lis w.îs iransinitted for press. lu. nus spo)ken
front 1 ewltsbiry tu I.t'îiî n irie Inutit of tente aiu en m0uers (if
tire teiephlie tur cuniniuiication beoueci tonb.ts, ut:iS 51 tliiii, une tir
it snî.îî test lîites Ut tceljiîunc. îîUr itL idi u-.ci taikeil platîe. i sirti.

Art 7% o cin aitli F. 1,UI i. .îi. u..iuaîî .t. t inh.t lituiîîiî. i i uni-
ierce mnu~ites indicatrs à1 gicat iia or simî.rtîîess u)tlt. part Ur lieu .stlàJ-i
anti rtceiver."

G. W. ItENDEIRSON

ELECTR.IAL SUPPSIS) O
Lighting, Power and Genglai
.l . . lleElectrical Construction.

THE ECONOMIC
ELECTRIC

MFG. C0.

251 'qT. JAMES STREET,-

-MONTRE-AL.
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ROGERS' DYNAMO OIL
Guarantoed Suporlor Quality

and Economical.

SAMUEL ROGERS & CO.,
30 FRtONT ST. EAST. TORONTO

blANU1FACIUtRrRS Or

finest Engine, Cylinder and other Olis
THERE 15 BUT ONE PORTLAND

ttrt'gon, and i. is best rcacicd via Chicago
andi St. Vaut over tise tittougli Sleeping
car 1iine of (liecCiicaizo, Miiwatile

t.Iant anti Norticrn I'aciiir RaiIl'ays.
lFor f'urtiier informnation apply n lie near.
es~t ticket agenit or addcrcss, A. J. '1'.tylor,
C'aniarian 1>ass. Agent, 4 Palinier 1-louse
itinck, *'oronto, Onit.

SPARKS.
f f.tory IateIy startedti Tr'Fentont. N. J.. pro.
10ýest use sc.asiess ruither as an u,îsuiating

tua1terial.
l'it town of Annapolis. Nova Scotia, is ta lie

liglir'<i by aa Ediçon plant onnîeti by ?ticssrN
i rasrr & O'Deill.

Now Cit Llectrii mecn have b-corne so arn-
tactous in their scitenes for the tranm,înission of
ctiergy averilong ci-.tnncesby ascaris ofeicectricity.

tht'- Indrn Ru»ber iVorid thinks lihe in.-ntifacîutr-
rr, of insulateti candtîctars wili have ta bestir

îtlt'niseivLs In order Co meel the dernand for
trnulttitg rnitei'rais capiatle afi wîîhstandtnig very
igli pressures.

For a cuash consirntaion ai S,oa lise Relince,
E'ectric 1.ight Conmpany transfers. Co liseStratforci
is Coampany Ilîcir cantract wid lise city. anti

iso utites af wire. paies, andi Iamps-the Misîant
ing fiftcen or sixls'en miles of 'vire, paies. ianiîps.
a.nd dynamos la reatain the property of lise Re-.

liance Cornpa-ny andi be rernaveti frm. lise city.
(;s Comîpany assumes the city contract on lise

terias specificd therein, relieves lthe Reliancc
(:'omrxany of their comtc for ýpotier wilh lte

Sanrh American Nfiii Building Coniiiany, ati
miltdraws hec irgal pracedings caîercd ta, sel

1 -tie lise contract.

F. E. Dixon & Co.
ýIAit'iAC I'UI.'1t.1,b (Il

LEATHER BELTINO.
70 KING STREET EAST, TORON TO.

ELECTRIC LICNT AND DYNAMO BELTINO.

\Wc biit c lis foliowving Leathct Bls iiiti ue 'tii the svor-k, tif lise
1'oronto Elctric Liglit Co. :-

One 36 intch beli 98 [cet Ioîu.
One 36> inch beit 100 ficet lonîg.

Onec 36 mlcl bel! 123 fcet long.-
One 38 inch beft '00 feet long.
One 24 inich beit toc, fccî long.

And os'cr i500 fcî of 8 inch l)Clting.

Ail of lise tîboe I>cItS Lie D)OUBLE 1'ilIt'KNESS. 'l'lie ~8 inch

beit ks the iargcst beit evcr malle in titis P>rovince.

We arc piepared to furnih be/Es of aay size iwvo or three p/y
up to 48 inches wide. iEuery be/t fui/y guaranteed.

SE ND FOR DISCOUNIS.

Dixoni's liclting I-Iatîd'lltook Ilailcd free on1 application.

Accarding to the New Yorkc liecip-ical ARevie'. Chief Iirretî. of lise
rricrical departatet of the Warid's F'air, us eamîfrauîîL' by whàt appears a
titîuc poediîeaatent. 1le sia1tes dia t 0%vtng tai lie ttîiny anti rapi i ttpravc
crar'ts betng made in eliectai taactttars. ntost ni.inuftL[ttrrrs are, tfr.liJ to
pieplare an exîtibil îtntil the i.t minute. By lise uiae te fair opetns twa
)ezsrs litnce. the fixiures ilîey ,îow littve in ind i tt be. accardiîîg i0<hî'
iltrreUt. te (nOS tls:iqtlted of ' chestauts."

In aîn interesting experîmntnîti Iatg-distançLe tcl'i>hunsing nmade'in
Atistraia dut ung Octoh.-r last. whcn te pastniabtcrs-generai ai Vtora n n
S',ulti Austraia. witlh thetr prtnctpti ecettive officers. ,uc eeded in cati
trrstcg by wtre beîwcest Melbourne anti Adeliutc a distance af Soo otites

ti'w instruments ai Hunntags antd etho ar at aiaehcanat L
ttctive than those af iBerimner anti Blake. Animatedti cantsisat ',ta
c trrieti on for over ain haur,--dcurittg svlitch Cite chimes of the post oft'tcv .7 f Q(

4. -"ek in Meibjourne were dtsttnctiy lward tii Adelattie. the, ciîes ici lite MOa F-VM *ý 11.9 'y
later posî'ofrlce.as distinctiy inswertng brick. 'rite govcrnaîrnîs of thte
tuao colonies htave just completid the suspension af a No. 12 copper ture.
eer wvhich titese expeniments ere niadir.-Praclia) 1FIei-fri'it'.

HARDWARES I
SPOONER'S 1 iE1FL

DISINFEC AN DEODERIZER and GERMICIDE OWDER (i9ANNERMAN'S PATENT.)
The most effective known to inodem science. Prcs'cnts discase tn.i sîs'cclcns îliings gcner.tiiy." U'rgentîiy oceeci ii

eptdemnic localittes. Scnd for informnatiomi. Et'erybady can afforci it Bohr-nis to Coppcriiic . (.ood tellcr %sinter and
tîmmer. Nicely put up. 

s 0 x m R I K . O
At~~~~OMZO~OR ilopr 0P3721Vtbt Iit ktM

CRNADjAN ELECTRICmu NEWSFebniary, 1892



iv. CANJA

FIRSTBROOK BRos.
Icillj, St. E<u4tl, - TORONTO>.

Toppins, 11E
si(

DIRA4 =i.iE=c1MICAL1 Nmws Fe'bru.ary, 19

Nsu 1i UN Ij.4S1 %% l! Il1IIL taOVERNIýt1-.NT O>F t-ANADA. S54,7a.-
bUt ALtEt.CAMPoftLL.K.M.G. PU

Lieut ccvi urOnterol

~UiN '&JoHN L.BLAittit Eso .VICC PRts.
a~~~~ 1 f .Xifi

le-B1ocks

Cross-Arms,
1V)J

Il>Icisc mtention ticlhe<1I .NW

svlien c'nrreliinclitng %ih d e-t) e'

O~~~~~ GC.RoBB. chier EnSincer. AFAE eyte

cONSULTtI HEAD OFFCE. 2ToRoNO S rT

Prevention of Accident Our chlef alm. Eco omyo fe Ocur.
NOlt E-'i lit frTkc' Of the Cornpasny have been renvdfrn L conoTe~ < tof fuel:t .seurda

THE BROOKS MANUFACTURING CO.,.L-'D.,
M.ANUFARCURERS OF

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT,

Earle's Air and Steam Inajectoils
TYPE A

ýAIR INOECTOR

EA îR YIJETO

AND CXHAUSTER

For burrnng harcI or soft coint scrcnin:>. under ste-arn boilers, for woaqc.
ing gas producers. &c.. &c.. exhatisîang gases front mines. ventilit

ing ships. buildings. &c. Qui litapplied toany boiter waîthout
disturbing the prcsent sLttilg. Guaa-ainteed to(do Ihe ork

satsfacorly. Can çtve the l>csî of testimontia show-
ing their eiiency. FtaIIy covered bw Idiotis

1),tteaat in Canicla and the United Slcaus.
7e.U nonaifo,î ililid Inh/*u oeit. y,

ToRONTO, CAce, Nov. 411:. :84a.
biýk .q -, Plea.a find ei0.o.ed herewath heqlue fur the curnbinc Ait

fJ i'l 1.i -haausses n.rharI Isýuni- u anv mu.h p1eaecd aitt.~uii :.ciii. c have ssed ts a, iîu.îur' ah.> ft bu minj bard anç
au

1 
t wéa .ýrrncn& n>idci .ut stcarn bviiterb a.sd ps-efér yosui devite ;.. an) o

dico.. ht reuolci les. stcaut. and maknr itss noie on operation. ?.Iy capote:r
.>,cas% ici <tic rnu.rninc tu> .:as the flire with tess than rive p.unds of si ain shown
-o thet can. &.siie 1 hi%. togetliet watts the fats1 tbat i as independent of the

e. a- -su . Ciat.uî i. *i C, uptiad i. liu ful1tý a ) t iUoL tunoîiiî
es s iss " zc .,1 fa., I .an safeî ciics.>rnî.îe:.d î

unettr.iuu, sit a irst...Ia's blou es.

S. R. EARLuc. Esrýs., Iltdlcwîlle, Oit. (or tuySd» S. FuANi WVLso4.

S. R. EARLE9 ai - BELLEVILLE, ONT.

Dodge Wood Split Puliey Co.
1MA~NUV.hCTURERS OF

SPLIT AND SOLID

0F EVERY DESCRIPTION.

Oia hits C:ftt . th it Rini P'ulIc>o tîre ilac 5pc-.iî> for hligh
sune.i- obitti(.EThTSiR;GI ANI) BEST BELT SUR

FACE. ncthlî ighinebs in weight and perfect running.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Co.
Telehone2080 TORNTO. City Office: 83 King St. West.Teleplione 2080. TORONTO.


