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S. R. JEARLE'S AIR AND STEAM INJECTORS.
l'lits dcvice, inventcd by'Mr. S. I. Earle, oi Bleille, Ont.,

1b for file beZtes, combustion of fulel in furnauces conînected w ith
Sîciaimi bollers, ellabling an) one i t.> ue a tlîeap grade offilel!suIjl

%vwaste cmal, liard «'raid soit coal tcrcenîngs, tais bark, ban dust,
-c. Il taks flic place of fans for creatiîg a1 iorccd .lraliglit,

tising, it is clailtuedia snucis silaller amlotant ofisteam, :gnd ks very
desirabie in any place wlgcrcftie drauiglt is pouri. It miil itis
bc fouird ;.dvantagrous whec evcl (lic bcst fusel ks usecl, but is
cspecialiy aciapted to huni harci coal scrcenings. nlaîntainung as
strong a blast as dcsired. l'lic injectar as boult in tire wîall oftire
flrame, tire nozzie pass.
ing undenath the grate
bars. Tge ashi chamgbcr
having lacera made tiglit,
tie air an(l steani is
comlpressedl iii tire asi
chan>iber, tlie coin-
iî.iîîgicd air and steain
passing tigrougli tire ig-Y
nitcd fuel, tlie stiaili
being converied ingo
hydropcn gas. This
inin.giec witlî the air is
thxe lhottcst fuel knownvl.
Thec sitain is alot iost -as
appiied iii operatiîîg

fliel after cre;îting the
bl:îsî.

g lit .18iii ijeti ut *i.
suns it( devîce

as applied to the side
w.tll of ;a furnace, ibîis
circtinistance being an t
excecdiiigly convengient
ieatui e of its application im Vi
.anid ncccssitates no
structural change ofanlyX
furnace to whlieh it ilav
be.11pplicdl, and it is crn*
ircly oui of tlle wa.-v.
The dev ice consists ni a
tapering section oi an1
siîjcuing tube hiaving a1
straiglît portion or naek
-il tire sinallcr- end, prcfcrabl%, anr outvard peîhrlflange,
to whiclî is conncctcdl iu flanng, roundr, oaval, or ellipticai
taillars dischargc section, lîavîng, p)refcratlb. a dtage, %vhiichi
as hnltedl go a flange tra allow tire straiglit outiet to bc recvedl
.tnd ant clbowv section havsng a flanang amoulli sbtitutedi to
adtl tice injector go suit marinse andi locomnotivc boileis. 'l'le
larger end of tue tapcring section of tlie injcctîng tube ks
closed by a cap. A series oi perforations arc saade in tile perip-
iîcrv Orthe tapering section, necar tire larger end, go admit air
into tire injcctor. 'l'lie injcctor ks preierabiy of oavai or ellipticai

spein cross section throughout its lcngth go cbtain belles- (lis-
ribution oi tire comnîiiingled airand steain, especiadiy ti furnaces

Jm La.rge size. A steam pipe entcrb tile tube through the utaer
or closed end, terminahing witlta serres ofibranches, eich having
a sm:dil orifice to dischaigc a simili jet of steam infr tire injector

longîiltudinail>), ard the branties, ex.tendi past thic series of per
forsafions angd caisse an intiumei current or indrait oi air, wlinch
becoilles inicorî>orated vitla ftie steiam to assist comibustion %vhile

pasigtirougli the fuel. Tihe ngoise Catîsed by tige tiisrliarge of
a consicierabie jet ni steai against tige air iii tire injector is
greatiy inntate.l b1 siîîalcr steai jets asore or less ciistribuled.
A bell 5iapcd laooai surrotinds tlic larger ei(] oi tige ttaillaas sec-
tion andi 1prillerail> incioseb tilt! series of -ir perforations. The
open essa of fiais bîond projeets beyond tige lar.ger endi ni tire iii-
jectoi agd is pro% idei %vitla doors, ciosing oaver tire end ca11, fic
bnd. m~lien tire doors are dlosed, pircventing direct indraift tigrotigli

tige pecrforationgs, go econ
ogîgize fulet wiîen fli ire
is banked or slil coln-
bustion desired aiter tige
steaigi valve lias beeti
cl(JC(e. le M dde par-
tioni ofitle mnjector ks
cuîîbedded ira Ileicril of
tlle fttrnace belnwv tire
bars. 'lie coiiigIec
sitain andair cliscitargecl
fronti tueinjectorpa tip
between tire funglace bai S
aigd tiloughi tire fuel to
prom utce coinbugstiong
Thge perforated portion;

MM RI of the( îîîjector projects
am - fronti tire oter face ni

tige ail of tire furnace
to allow alir- go reely cil-
ter tire pecrforations, and
byv einibeding tire iiid-
aile portion of th~e rayec-
tor in tige wadi of tire
itirnace tIge noise of tire
steani and air passig
iiîrotigh li jthejcctor as
leSSened(, and a.n objcc-
tionabie fecature tlîereby

* reinoved. This is one
of the siînpiest as wcel
as tige iggost Satisigcgory
ilîjectors oi its Class Vet

air injector and exhausttr, and «viliIdo ail tirat tige air injectoî
«viii, and iii addition %viii exlgatst tilt g.ises frontg inles, vcntila-tt
siîips, buildings, tc. Tais inacgigc, is practicaiv noistless
velin applied as slgown ;n Fig. i.

*rhese muachgines hlave beens in iceuiiopptratirn for soie
arrondis, ranid arc no%% ivorking boilers, driving elecilm iigit
plants and otiiesr îgaclgiîiry, aiso operating m.as-proclucer- Callo-
las, onc of whichi may bc seen worling at tire Consuiggiers' <as
Comnpany, Toronto, Ont.

Fig.i4 is the grate bar useci in buriîing liard co:îi secenings.
saw1%dtist, ganabark, or gay fine fuel.

The town af t'on Arthur invites tcpmters untit the &ait lit, for rte
purchnsc Of $75-000 af dehcnturs, The rnoney rcat:zcet is inteuttrd
ta be cxpentied in building. cqutppîing nat opcraing nu cictric -itreci
railway.

~:o, i.
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N'JMBERINO AND RILCORDING ARC LAMPS AND.LOOPS.

Il% WV. ILMs<.A.
i.N l ilt agt.îi i mm.u.mgu t .. tic .t 1 à%btmm if ter îe~ atnd re

<<mmd tm ati.miî m ln hii lima.îm oktmI silmi .tle*îiiiia
Ili! tmr .îssmsi .tic. luî ît hem s.

M) pli 534 it it11 l- .1. 1iiIi lit il> smdliti% .mu ilit tirtd: A,.

Il, -,~ ., .cmiti fic bousi, ot lilitp m-isti tb, gmr( (issîmbereI m,

-, , &c.
ii titmiiblerimtg %hi l ietimij m <f impb~>, lic the% Itmger boardi ci

Fl.. 2.

pole iniside <w. otît, thme mîumîîber of ioop) or citcuit is imîdicattvd b>
stiînibers lu tue leit nfi a .eie .il pinti, amni tilt sitimber nfi lcmpb
startnlg ou! omi tue positive stire b>) litiibems Io tue riglît tir tile

ticîtmiil poîsit, tiitm . tue rs-t I.i.cnî oti ioji omne %n uti be mntarkeci
1.01, tutL next t .o2, -&t. Thie frt l.ttii) onop i n ottil be

mna.rketi Illt te tentit iamîp 2. 10, (lime titemitietit 2.20, &C. Omi
inop i2, Ille irst iagiîp i, mla rked ,2.01t, I lie tlnt h intmî . 2. 10,
teC.

A.% bcfcmrc ti-imîiiîîietue flicmnbus il) tilti iefct oIlte txtiimit

pointî i ndîc.ate th lictimber oi tue loup, amnd t liat to filie t iglit the
n iiber ut Ille lamti. Thi i plan, ah tami reimdi mibu bc set, is eam t
remienbcreti. A 1persztî faiiit:tr %%mils tilt ous cati tell tlic

mîtmiiber nril n îan icular positionî if a Loup b> simpiy cottt:m ing
the iaîîîîs ctil Ille iops.

If adtin:m lamies are pt fil tîpiev cati bc givmi a iglier
numbcr tin tiiose ontihe loup ; or, ;f oiy a iewv mmîeritciate
laîtîps are ttldcd tiîey cati be îmiibei)redl with a îiiird mîumîbcr to
lime riglit of the decijai ; timus, if Isso laipjs are put oii loup ont:
between 1.oî amnd 1.02, iiey cotaic be miuîiîblCrcdt t.oi i anti I.ot2.

The mienu %voml readiiy li enber iîhese ntmmiîlbers as th>y arc
tiffétrent roii tilt regîmiar tumi. Wiien a 1001) gels lori badi>.

iliwdtil)m il is a short job to rentiber.
A lims tag haviiîg a minibus- painîed on i is iîailed tu tlîc iamu

board or tile pole. %Vliere tuie poies or lianger boards are mînira-
lîcrcc troiî utne tmlp, ssitiotit reference tu loops, il is diffict i t
rcnember on n hici ioop the lamieps aie nin, the minitbus- flot iii.
.iiting tht ioops. lty tuis planu tiîc 1001> mnîibm is always
knowmî. Tirimmeiîrs niotice tue ilimnier'i miie trioniiing, andc be-
coute fainiiiar ssîtii tiieti very rentiy.

i consitier il is versy iticii bctter Io iitiniber ioops tiiai to iaine
limeî it beitîg mnniciî casier tu teliiflic dynmmîîars ilo put on loop
i atl 6 p). fi., tiantu 1 sa>y ' l'ut on Jersey- Sssanipî ioop aî 6 p. IIC.

iIntu tidynamoit rousî a sig is po1îsted, gis img tmc ttnber of
tilt loup>, n litre tilt% go, .mtid tlle mmêm:ibcr i itmp!> tot c.cîli.

Tht tt iiîiiiîers anti îipecîtorb imi nialzdng otît reports of laînps

lir. -;.

%iiiiiv rc'poni laîîîis m ti il ,t tîcinirt as givs'iig t mitmhie. ri
iiiamks foîr itisiîecom-s luports are iltde nut as toilows -

"S Sîamied 1ianp No. -

U2 U'Lnable tu Start L.ailip No.
"A "-Atjusted-t or Repiti( L.anîp No.-
"R" Rcsiewed ullip No. -

(*. Globe pimt 0mi Lu.mitip Nou.

11 tilt 106 book, M h IIII RICCcl Uc tîîîtil'tl%; but .% it11t1101 bLcnk
book or iedger, a lss is cmsemi for eani. Ianlip. MWIicm allthiinji,
gcîts M runlg t1 retord of et iN mn.îmle ilînsb . Stlî)lobe ouinlri 14,

i 891, th(e mospettot mepotilb il fie !b.îr) lu !,tim t .111îî 1.oS. .
the lise for thal ntmnber wotmld .îipcar - î.uS Se 1, 14,91," tilt
luitcet s mî m:>m mitlit.iisn lia.t n .m!s n ons .181%1 f. lionti b> tilt: aî
Ifilit rie da.myaittet tilt Lmil) n miutl ot btmrn, tflie rcorti n otid

apea:c thîts : il 1.C S, 3114191. U. 3Y 17191 ;" if a:tîcarci the
I.mnl) %%ab .ttjtistetd or rcpaircd tue unir). notild remd . " 1.o8 !-.

311-1191- U. 3117191. A. 3117191-" If it is riccessary
to relace il witm a mîew or rtiiair<i iatip, titis wvotitî

bue hrcourd: " 1.08 S, 3114191. U. Y 17i9l. A.312 1191.
R. 3424,91 ;" Or if a- globe %vas Pomt on1, a il(-" befote

t date wonild be tîscd tu iiicate %vital %as tdomnc i
fiis: hînp.

Ili tilt saisie book, a record of catit Iantp shottld be

*epl givmîg the tiunber, piositlion, kind of lini. immw
liunfg, amnd tht catc ptmt inm service ; aiso asmotute dimg mamin

tîd tu wiiciî iamps tiiey go. A t rouble report of

spacc i a book, anîd gises cletm atnd acctiralc informiationi. At
it giance il is pobsmie tu tell ss lire tilt dimfictmit place!, to min-
tain -arc lamieps are.

This pîlam) Cami be iutiier extemîdeci if cichired, b) pîtlting tite
mnakcr'!, ommnber tif the tamii tîtîdet tilt ecr. A i vmiii ien re
paired siiotilci bu as good as ncss.

1-71. 4.

A very simîple aner of tciiing the cost of rtinning arc Ianîplls
is as folion's

IiOLRIX RFCORI) 0F ARC i.AMiIS, MARCiI, 1891.

! - oîî Total 1 Jsi -ui
l i2j3 4 5 6 7 8 9 o Ilours Loummps ltîr

1etc. for Loop)lili

2

3

11) cniering everv day the ntnber of hour!, a 1001> %as in tibc.
:111(i ai tic end of the înontiî adding thcsc ]tours together anîd

îîîultipiying by the umtber ot laînps on the ioop,
total liotirs for one lainps is obt.a:ýid. Ily ad-ding
together thc total or lamip iîours for ail thc ioops,Ianti dîsading that loto the cost of runniing the plant,
the cubt an hour pcr larnp sb rc.tdii> obtaineci. Thi.
gie!sonc utthe %enr bes ot re.oidb. Eetfrpi.dAl i

litrst clectrical p)osser in the provinîce of Wuertemîberg it55
jusi bten put into opcration iii Konigshibrunu. wherc teani
powecr Isis lx-n rtepLaictd by ctectric power i% tlic Royal Foun.
dry. 'l'li installation lbas txtn carricti oui lîy flic Eslingcn
Engintecing WorLs. Until rec=ntly the strong -Ource of tilt!

ltrenzîcîpt was ucd only tn connectton mt aforge situaied %si dtlapitlatcd
buildings. 1lîese havc tîuw bei-n tntolîshcd sînd a smit ousebut itinthet

lixent tc sie of tlîc source. l conutains a turbinic siclcdri-es a dynamor.
ai 6ço revolutions pet minute. and sshich givcç 40 clcîtrical hors' povcr.
l'li csirrcnt frotn this dyiknmo is transmitited by mr-ins of overhcad conduc
tors across the tovn to ;bc Royal Foundry. sîlicr 2,5turnitig laîlîca anti pol.
ishing machines arc actuated hy clectro.motors. Suitable rculating appli.
ances hase been proideil. so that should v-ariations ia]cc place mn the qua-ntity
ofwtc of the Pttnztopf, the power tntnsnîtttcd shaîl rctnamtx constant.

CANADIAN EljECTRI CALI NEWS Julie, 1891
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TORO.4 m, Miay i LIli, 189 1.

hut,- i bee by NIr. 1). \V. lZos,'~ leter in the last issue tif the
i~.I.~L I lt. .\ *.b' tli.t lie ib btiIl nu'i tuhe Il. 1'. tof etigifl..

1 ilsiln NI[i. Ross nt lîa 11.1% got uit. uld i uit fi,: fluilli> tlle
iltilnginii Il. 1'. uf cîeti some blli1.ht iîL'\Cd up o itii tit mie fi
fiuîdiug actuai Il. Il. Tihe rmie adopted b>' tilt Adniiraliy 10

dticrmne the N. i1. 11. of en>,'aîs k babed oit an etrecti e stcami
pressIfle of 7 ibs. lier sql. inch witli a piston travel of 22o fi. lier
minute, but 1 do îîut thinik this -220 fi. lias aîything: ho dIo witlî
thc rmbe for finding tit actuai Il. Il.

1 lîad the picasure of lisîtîîiîg to Mir. J. GaitIs lecture iii the
Fiee Libr.nry oi "'li Tllîc caniieai Pi inciples of \Vork," and 1
ilut sav tuai he mlatie evcryîlîinx aîîpertainuîu In his subjeci

ver' pulain indeed (Io nie lit ail evcîits, aid 1 it rn l> a pmrîeîucal
enigineer, not as M. E. tir C. E., tlicîgli I wili 1 wvas). Friend
Ross w is tliere also, and lie (lii flot bettîî satistlied on tiîis il. P'.
bîusiness, licuce the discussioîn. Mr. Ross gives formula for
finding il. P'. of clngine as follows : Ax Il X 8_ = il. 11 This' k

33,000 x 220
:IlI righît trntii hie cornes to multipl>' by!20. 'l'lie correct formula

i x xS= il. Il. Ail 'vo recluire iii tlis formiula is the sped
33,000

in feet per minute the piston ks travelling, iii ordcr to iuîd liow
inan iUnes 33,000 Ibs. is raised i foot in iute * rîiere is nuo
lieti for mlultiplyiiig b: UIl speed tlait an>' horst travels. I

itoulti like toi ask MmI. Ross,if lic wvert t indicate ;hil engine anti
figure out tlîe cm-d, woultl lic use bus formula tu (do su, auîd ifso,'
tltîs lie tlîink, lie would lic coirect ? i know ibîis ntucli, i. il., if
lic tliinks lie would bc correct, lit ks about tlîc only mnan
%engincer) in Canada wlit wouild tlîink so.

Friend Ross, says . " We are ai difféently coîistructed, tlîink,
sec, feel, &c., tliffrenîtly, and have dijfférent opinions.' \V'ell, i
sliould say so !It wouuld lic a iltesr %vorld if wu tîjU not. An>'
way, lVil wager *inytliing tduit tliere is not ani engincer iii Caniada
but mil tiffer front M r. Robs ont tlis question of 11. Il. of enginies.
M r. Ross inust gutibuinself prtîperiy colin ter- bal atta.c befure lie
cati act as an autoinatic got'errnor to Mr. J. Gait, an. 1 lui :ifratitl
frotuî present indications tliat lsis regulation is uot Iîeclect.

Aiss' way tilt tdiscussin i vll tIto no lutri, anid Ina>' put frieuîd
Rtîs-' ont term-a firîna.

V'ours rcsîîccîftill>',

(rctaLug>,incei.)

'ditor ELmCicscAi. Nc~
l>EAR SIR :In your last issue 1 sec a letter fronti 1). \V. Ross,

C. 'S M. E., iii whicli lie sceis to hiave got soincwlat inixed iii
luis idnca of applying tue foot îîounci to tic I. p). of an cii-
î4iue. 1 hut tle llasuire of attending Ni r. Galt's lecture ii
whiichie hmîuade the staîcinents MI r. R{oss lias laken except ion bo.
1 tlioughit MIr. Gait made tue application of the foot pounld, as
used to uiceasure power, tluite plain-at ieast it sceintIc so In une
Thec formula that Mîr. Ross lias constructd to tlemonstraze wli:i
i Ih. p. is, seenus fatr-fetclit'd, ant i not correctly statteti. Tal-.
ing lus stacunent -nid wi iting it correcti;;, using the l.p. of stcai
euîgilue for nuineratoi antd the power of a hiorst for tli' denninin
aior, we would have:

33,000 Ibf x 1 foot x iminute
33,000 lbs. Xc 1 foot x 1 l'ninc ith.t p

*l'lat i, ethier the nîunetator or thc denciîninator nould cquad y
hl. p).

If Mit. Rubs n%.tnt>su w mmc tic loal fater tlian une foot lré one
itt c, %c tni do su, and b> rcdu.iib~ the nuitibcr uf puuind.

i .cied, in rease tlîc spccd, sU*lI hi.cs iîîg the b,1i11e restait in worl,
done, vi. 330 lbs. x 100 fi. x 1 minute= 1 Il. P. If wu raise 331-
uuo poundb i foot Ixigl pur minute ne have a liorse peine. . if
wu raise 330 1îounds ioo fcct liigh lier miinute, wc cxeii îlîe.saniie
amiint of power.
Iii steani engine practice wt± tse a I>istQfl specti of sa>' loci fi.

petî miinute. S'on tlc value of i potîtut of steain pressure on .1

piston containing i so sqtuare inclies area wouIni lie.
33,00 i

=2 Ih. p.; aînd if the specdt of the piston %%as oui1Y 300 feet pier
minute, it wouid b-' 300X LIx & 10 h. p.

33,000 x 1
I cannot fiîud anything in "The Nlccluanic's Owîui Iool,," Rail-

Lamet or'.M,îui tifte Sieauîi 1.îîIgltle,Rqr " NI.inc la,îid
Landîc 1Euugiiies," Rciti's Il Etnicrs I laiiituk"tr al> otiiet
iniedllu.IniL.1l putblil,,ttiou tlî.ut tells Ille I littist iliiil.i> 33,Ouo b)
220 tu gel a Il. p).

I litîîs %ci) stri-) tlî.î I .uiîot %n i tc L. .uid M. E. tûelc 8ii>
ii.tiiie, but i biojat. tIi: %s 11 t:il:, Mass NI. usb, hoe, d is' Il. 10. Of aui

etnt I i ts% -Lt),rt'tt liglit.

*i'ORoN,*1O, Miay' 251hi, 189î.
Ediqor RuLCerNucAi. Nims.

im.îSIRe,- i tit getîing iiixed scuiiiewVliat leigartliig tle
hiorse lutier Or an clugiîue. If NI î. Ross is riglit, i .uuu1 wrtitg. I

:litu roni ng .8i îligilie Io" X 28", revolut ions C», sîcan1 85 ibs.
Tihec inulicattîr imn sa>'s 1 have 32 Vis. itica efflective piessure.
'Tli tliaiicîr tif MYî> c>'liîide aiea-78'54 andt 90o ievolutiotis

=4 2o fiei. Theli foi mluila ks
L0' x'7854- 78 54 x420x32

hI>.=33,0Oo=31'9168 11-l'.
Otur eligiue n';s sold Io lis for 35 Il. P'., anti I .11î of Ille

oinion tlîat it ks capiable of doiîug sol 11.11. mucre tliaî oce arc
tloiiig ai lîrescut if speedcld tp sotire. i ali at a loss to knov
tue reasouî tîat INir. Ross utiplies b>' =c0, for iii lus foiiula
it ks tlîus

102 x 78*54 =78*50 x 420 x 32
33000 x =z= 726000 = * 453

necariy 71î6 of a 11-. 1 cantuot tiiderstand it. I %%aiit ti lc
righit. \VIlI Mr. Rtoss lecase e.xl.Illi ? i siotlti lic iltîst ha;ppy>
10 iiieet hit an>' cveîuilg lic ctîubti ccîui'cîuennl> apploit, mît order
that i siiglit bc put rîglit, oî' tlat 1 iiiiglit pîtt hit rig lit.

ONE \\'11 \VANîS '1'0 DiE Ru;îî'î.

QUESTIONS AND ANSWERS.
\VW. lb. K. " writes i hiave a t'oniioi pluniger pîunit as a1

fcd lionlup, andI it is puiipiiîg cthld water Ilîrougli a &Natitonal
fet w'attsr Iiater. 'l'lie size tif lonulger is 3", sîruke S", suction
anid tiiscliir4e pilles i. ,stuctitîi iift abotut 10 fest, n% itl a lin
zuintai tdistanice tif 2C feci h tu e water. 'l'lhe pîunitî valves arc
tiec' ant ii igoot order. Ouir trouîble is, ihai UIl punit) poulids
su b:ttly that tue valves s00h give tîtt, bcsi es îîîakiug a %ery
dhsagireeale nuise tlîaî is icarti :Ihl Ov r tIitctory. i wcîtltl
like to kiuow~ tiet caisse ;tid î'eniuctl for îlîis, if tiiere is o11e.

A os. (~îu in nîtt state tbîe sîîeed tif 1 ie piuilip, but soppcising
tilt siiect is Oo strtîkes pier muinutue, 'o:ur 1 1ý ctoloial tif water
n'cubci ha.ve a sjiect tif 40 fett blu' mî'.utc. Nosv tîmis body tif
n'aher misosi lic staî'îec andt stoiîied t'0 rnes cadil mnuite, aund
wibl îîîost I ikcly cause lte pumidiuîg >'ot coliiîîain of. il'ut an1
atir chaluiber iii the suctioni pipie close 10 the Iln Valves anîd
>'ot wibl gel o'en tic trotuble ; >'ou cau unake one liy lîuttiug a T1
mn hile stictiou pipe, .say witli a :! central boie, tlien screwv a
picce of 2" pipue, standinîg ilerpendichîlar, mbt si. Niako il aîbout
5 fet 1ou1 andc Put t CMî> oui the toi) Of il.

WViil tue judges iii ytiur reccoît coniietition for engînters shiow
tiirougli ytîur paierm lio' tîicy getliat tule anmtuint tif fuel saved iii
questiton No. 9 ? M r. Edkiuus' answer is 5 5 lus ; NIîr. Miooring
savs S*/. If tue>' wibl shiow litiw tî wonk t1iise two îîrtblcuîîs
oti, Uibe' oUI ver' mInticia oliige

M I..*.i 1F C. A. S. E.

fcîibtn lng iluesitnt lirciuglu'lie t-ouiii tif )uti s.tîi.tbbe biatuiet
I hiave a liack, pressure v'alve, 6' tliauîueier, n iti «t siide ilruoigli
#-entre un nl il bit 1119:>g, doud At lctus 24 long; ke> c tu bîimndîle.
un the und of be% er asb. to' bail. \%'11.tt firessurie noeudt liu

reqnmmired under the sl tu c ri.uîsc il ' i'icse gise fonnuln fot
îIîis, anti oblige.

A.s.- 'riiere seerns tii be:,ttîuetling m rolig %%iti >'our îlescrilî.
tion of tic construction of 'onun sa!ve. Vonh sa>' it us 6' tîmauieter
aloi swinigs oui a spind'ib tliroîghi cemntre. If it swings ont a
sîlindie pi.ssing ilirougli tilt centire, tlitrc t.oilt lit: as emundi Ires,
Mure MuI Unie 1 de tif tilt :siiuilit l> 011 diti u. 40it bie, .îuii bi-Sil tliUs
th.t.,ncetl, thue pîressure mvil uîeîtlier oiPcui it ulor cloise st. llicIter
give a fuiller dîescrîitionu of tlue insidt arrangemn t, anti 'e m'il
try and ansiser yocui qjuestion.

Acharter hais bc'cn applied for ! q' jxrtirs dtsirous of opcrsuing rIcih.'tic
light un Keliutvthlc. Nov.a Scoi..
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MAGNETISM.'

'it .i and elecilicily are %CI) l£ t ImsI>*llim'<l, 'ati h liv'ing
nullîe ensily c:onvcrlc'c ilîto tlie ollier titanî illici an> miler fîri (if
euiergy. lis f.n.l. as ujîll bc %ceîî Iater, <lie îîeec ofati eleciri
<-remît iip i eb il ih uiî. oi-, as it is t eruned, a îingliiii fieîld

ail umim L <leommnd wiLmu t h rmiitIlli wii it is pavasinîg ; %viie amly
Chan tge o(Ih <fî' î,aglnetllb ofn mi ul> b>ody or S)ysteili, -mît, ams il us
tecliiiiali> exlîres%td. tu> -tli.mge in <lie %ti engtli off<lie uuî.ig îim'ir

liel, iicimaiel> gie i; lf) clctric Cirments.
Like elcîrict) also. %%e kio% mc y litile mii its niature, ilioiglî

r.îlîer monie liait %îe t1> ic c e iiter st ic'nt.e. \V'c kiomi, for iii
stanice, <liai1 .îîî trou bar wbieîî uiagiictiled is loiige'r thil%i eu

ntimîtii.gietîed ; and< finoi tarionls rescarclieb, î>rincipally b)
l'rofcssor D>avidi Hughes, ne gatlicr tlîat <le icai nagiieiztioui
CatiSsiss In ami atiellipt by <lue iliulecilcs ai tlue bîody la tîîrn au
Iiîcir axis, andîm ta place tlieinselves iii ligie witl <lie directionî ofi
Ille tiiagiieuixtlg foîces. Ail himities c-oiduct inagnetisti, Soutie
nvt mpens:caer mdclit>- <han ailiers . but oai bodieb, iîaîî and its

m.!uî tiîs scel andî causi trois. adone t:\Ilibit ciîîlireçiiablý iie
imagiletic Iprmîîîetieb, whlicli are.

t. 1 lie înmîîen>y <f liointillg, %% lieu freel% ttseiel o thase
%potb on tlie tarili's surface kiiownu as its îîagîîetic North %tani
.Southi Ples, olie endi, or onie lînle ais il is ieriid, tut nimsig

;alwa.ys inîmaids tlie îîaguietic Northi Pole, aind the appocsite cille
ta)<lie inagnetic Soith IloIe.

LI. Theli prajîcri> af repelling Illc îîlet liait, ifhlofh wec f-eel>'
smîsîieiidc be>-onl tict inifluence ai mtaglies millier <bau tbe Carîli,
- .woîlcl pont iii Ille saisie direction, aînd tii altraciing tlie oppo.
site pale. Thîîs, <min iiorthî*secekinig endîs oi a miagnet ; or, aîs
ihiey ai-e Camleid, îwo norîli hmles reliel ecd atiir, aîid two botil
pales reliel cadi m»hici: wiile a nmîrihainc souitl poIe aitracu Ccd
m' ier.

3. Thle lîi-mlîcry lxîssessed l>' a miagiictized body ofi iniicîiciiig
iagiitisln iii ailier bodies îlot in conitact wvitli il, andîc ia sticli a

limaiiiir as t,> Caunse mtiol n tcilte <wo, if Cithier ks irc ta
iiam'. or if Ille indiicing fic;,ce is sufficieriily powcvrftin tavercoeii

<lie uîîeclîauical i esistance <ominotini.
As imith electiiiy also, n-e hiave a uiiîagnctic circuit, %miicli

consisîs n a clnsecl ring of aitractions, id ivlose rcsistancc ta
iîiaguietizatioui varies with lic suibstaîncenci n-itlu tlîe dimensions
oi thie ni:mgiîtic coîidîctor. *rhîîs, a lonîg, sbine bar offers a
greater resîstince tn niagnetization lisait a short, tlîick ane ; aind.
st:ied sliortl>', tlîe iîaî<nc<ic resistatîce affei-ed hy any bîody varies
ciirciiy .ut its lenlgîli iii Ille direct Vauî of tlie inagnctic circuit, aiîc
iglm-ersel)' at ifs cross sectaflul.

Steel cilirs a gi-calter iesisauce ta uîîagnetizatioii titanu pure
ivrouighit ircîu, as ailso (hots casi nonîî : îîd al tIi-ce biave llue
pii-pl>C!y ni retaiuiing tli-i iiagnetisin to a ces tain degi-ce, iIi
cilce illey liave bc'cn îiaignetizeh. As iiglit be te\hIedted, ispon
tlic tmcnrm' <liai tlîe nlîcr.tion ai iigiletizing roiîsis;tç in at twist-
iuîg oraili tinccules, <hase bacies, as steel anrdc c:îsî irazi, wimucli
aller insst rebistaunce ta Ilie inmlucing farce, as it is terniccl, regainî
miorc ai ihîcir ulaiauultisni, aîîc far langer <bait wvroti-lit iroîî.
\Vitb vci-y pure tron, such as Svclisli, Fai-nhcy, or I.Gawilnor, si

is ver- difficîilt <o ficl any traces af iagnetisin wlîen no iîîcluîîing
fai-cc ib pirsumi. whiite eitbcr wvill give a ver>' ligh rcitîni for a
gim'eu mîagîctixiuig pomer <liait isappliccî. WViil steel or casi iran,
oni tlie contra-y, it is by lt imns easy :o induce tlîeuî tna ccept
af lnignctiLition , hmnt wbhcn once it lias beco accoinîlisbed, <hem

ri-c un a %Mi- large perceniage for soie coîisi(cer.tiblc lignîe.
These prapcrtiesb aie of vtry gi-cal iumportance iii Ilie ccîiîstruc-

lion o aimlectric andîmlcccio-mnguictic apjparatis. Thus, Illie

ticcdles ai ccuuupashes andl minets' cials arc aI.î-ays mnade of steel,
tlicir îîropctt ai pmitiiig nurîlu sud souti being ahit tic serv'ice
iiat is icquircmi of îcuîî. In nny auppai-atus wblere au selective
action u%. rec1uired sar wlicre ani atimactive îîowci- is rcqtii-cd iii a
hglit. portable fonn, abs ne lic <îîa;.,co-tcleplione rectiver), a
itcce aofiu~'ît*c stieel, or a steel manes'ic, as it is c.allccI, is

W~hicrc et es i-cmjui.'d in ciixcl tlme rîagnetic cftTc for jîradcl<c
ig moion, pîure- wi-cîughit tranl îa geiieralhy usbec, for Ilue double

Tensoni, <liai au biiialler %i ghit milh ansme i-tauîn u<ilî tast i-aui for
<Ie saine mrork, anid tini il respoics mortîredilhy ta <lie illag.

nmuing isilieicc-usuaully ani checcînc cui-ieut-takiiig upi and
losing uts iaguietusuin reîhly ait tlîe wvillof the aperautor.
lIni l.1îano clcînc icheitics, -wberc parts of the ippalr.tus

are reqitireci to rcfaun 'hlîcr slia.-tnetisîiii ite saine scilse, <liat
iç. ih Ilie sanie r~ y ais ht % îernîvd. a.; loîî: ris tic apîa-

*itus i., working- iliose pairts niay be coiîstrtictd front wrouglîi
iroli or cabi irani, acai-ding ta tie favncy of tic designier -. but lie

wtiiI have to pravidc a1 Ilîavier wcigbî aof<lie laitser, to (Io titi
-ailie mwark.

IJic'e paîris contaiîing' iron nili arC in motion ami rons
tinually clianig the directioiîni <ftlir îîagiîetization. -as tlie
irois coi- oi the armature, ie uilw:îys mnade trousn tbe pori-Ct
wroîiglîî i-on abtainable.

I t lias becn staîcci liai tbei-e is a iniagnetie circuit of attrat'-
lions, mît a coîtantnus paîb -for the inagncuisni, jîist as iliere ks a
contintirans liati for an ceetrie etircnt ; but ivitlî thas dlifférence,

tha! iagiîetisiii always paisses, tic inlatter Iîow great the resist
ance, anid uIl effec af tbe iliaglîclir resistance is siiply ac ni
ci i-cc.

Air, for instance, lins ant enorrnously giealm'r resistancre timi
iranl, soite 14o0 titles, am'cording to a recmit iiîwcstigaior, \l r
Kapp, ta mhliîî dynamoî Iiantufac'turcrs aire ver>' ilîîndî iiîdebted

fori bis aille i-esearclîcs, andim:îoe aIl for Isis exposition of <fie
lI.t'vo nignietir i-esistance. Y'et, if lia niler liail lie openi, the'
niaî;netie influence will pass tlîioui air, iinperceptibly, of
course, titil sortie body, sncb as a piece of iran, able ta chenote
uts presenice. is îîlaccml wiîbiîî ifs influence.

Il>ei-apç Illie nîctlod ;idopicd farcxp)laiîîîiîg tlic working oi Illie
elctriv circuit mua), be (et senvicc here. Imîagine a ring of itait

or steel, îîot covei-ed. trio ti- steel, licasse, as b:îs ahrcady
lhteiî expl tiîtl, tlîesc' substances conclîct înagnetisin betîci-
11L.11n aiy Otlier'> 5a far as %%e knniv ait present ; uncove-cd.
becatuse wve kiov of tit substance tient %vill nct as an insuilatar
for magnetisîn in tlie saine sense <liai indlia-rtsbbcît or gutta-
percha does for an etectric current. 'lle bodies wbicb ofrcr tlie
lîigliesi res;stance do canduct lîantiîsln, c±ven undcr inoderate
exciting powe±r, to a very aippreciable cletirce.

If wc a!îply ta an>' part ai oui- ring an exciting pow>..-, bsetsl as
an electri lecurrent pabsing iii a w~iie wvraîîcd round Ilic iran,
niodxerate in Proportion <o its i-esisiaicc-tiaî is, wblicli iwill
dcvclop a ninder.ic degi-c of lnagnetizaiion in opposition to
the resistance of tbe iing-wc shali funci scarcely any traces oi
inagnetisin ttnyvhere outsicle tlîc ring, tbaugh wc eau show, by
suitable appai-ains. as wilI be seen wben we coule tai deal %witli
tr.nosfonne-, dlii tlie înagncîisni is tbere, and is a perfe:ctlv
îneasiablc dlnantiy. 1< bas only passed hy %va' ai tlie ring,
just as tlicelecîric current passes by way oi a %vire, because,

wih <lie force av'ai1able, that is for practical purposes thme oîîly
path open to il. Noaw Ici us cut out say one-sixteentb of tlue
rinîg ; and wc slî.ll finit lias. ne ha:ve ci-caed a toially différent
set ofi conditions, gim'iîg risc ta tatally différ-ent pheiminâin.

Fi-si, dlien. <lie piece: we hiave cut <it-if irce ta malve, -nid
placecl ai sucli a distance îbiat tlie niagnetie power es sufficient
to avercînie site friction, mecchanical inertia. elc.. prcsent-wiIl
niove b.uck exactly iai is oId pîlace, or as near>' s it can, Mien
tlic excitîuîg power is applied.

We sball find also sisal, if oui- ring kb miade oi steel, it lias
retained a certain power ai tttr.tçiinu tlic piece chat wve bave
cuiî out. -iter tlie cxciling pover lias hecn reimaveci. lIaur ring
is macle ai wrouglît iran, it wîll pull ie~ piece op sliarply .2;>îî
tlic excitini; powcr is npplied; wlîile, wlîen tlie Curegaiis broken,
iî can casily be rcniovecl, and inay even faitl i usel if it is
lieavy in pîroportion ta tlic atti-actiiig power. If wve pursue tlic
Iimagrer a little furthier, wc sliall cliscover anolier ani] ver>' i.
portant îîlîioienoi. 1< lias jusi lîeen îenîarked lilait, in Ilie
case ni wi-augluî iran, Ilie piece ai tlic ring ,. 'u liadc cut ont iniiglit
cfctacb itsd1 otider certain conditions. Let us foin tlie condi.
<ions under wbicli it wvill flot detacl itjseif. Lei the picce we
have cul out of the iran ring bc replaccd by a piece fittiiig vcry
cxactly, the four surfaces bcing planed truc tn acd other. Nowi,
we-shall finri cbat we have a slightly incrcased lboling powver
whlen <lic ring is cxcitcd ; aînd furliter, <liat aiter Ille excitinut
poiner in.s becn reaiioî'ed, it %i'i still require thue expenditure of
.î cei-tain arnsunt of energy to pull à auay. n~e rensan is, tOiat
white~ tbc magnetic circuit is coinpleie, a certainî arnounts ai

ingnctisin rcnîanins in tlic iioii evcn :îiter Ille cxciting pavýer
bias bce eii iioved. Forcibly> pulling :îway <lic arnmatuse, or
kcepcr-as <lic piece ai iran esuployed tal close tii nîagnetic
circuit is iually callcd-dissiriatts ýthis resiclual maignetisîn ;
and so, if we replace-thc kccper cmÉr sa truly and catrcfuliv in

CANADIAN ELIECTRICAL NEWS juste, 1891



June, :891 CA$ADl1~4 ELEGTRiCRh t4BWS
its ldace, 'te shai Snt req:îire flie saille effoart ta reilate it asý
hmeflhre. Tiois mhenaienan wvoud faniiî a ver>' seriams il ntba.ck
ta the waorking tif nîany fornis aif clectro-iia.giictic apmuartus if

I liere %Vcre: min mliîe:s oi gettiiig oî'er it. Fortuiately tIierc are.
hil is sufliciemît if We break tlle irait imagnetie: circuit by a fiiî of
atir, a1 layer <mi palîir, tir, mumre coilîvcrnitiy, a tilin pilate oi brass,
me) gel rid] oi %lîat wvoild atlîemwise hie tlie troululesamle efiects tif
n'smdtiil ilîagnetisiti.

\\'e sîmali aise fi aimailier piienmaienaon ai1 Ise fronît our liaiîg
braken oui rinmg bY takng1 atm:t a sixteemîti part ams de!scribed. Ih
lias been explaiecti fitua flic ni;gictic influenice aiwayb passesý,
no limmter wlmat iay be tlie medium ; tlie effcct ai tuec insesi mn
ti a resistiitg imedium leing merci),'flic reductiait of flie stremîgth
ni mite niagnetisil ; andI it iras aisa expiaaiîled tua: thimîgl imm;mg-

mmtisii passed ilivisibly, it couiti he rcndercd cuident I>' flic
itresence ai iromi. Th'iis mima> be slmawî iiia î'ery striking iiamîiir.
If wce take aur siiîg minuîts its sixteetîtlm, pliace a suicet ai paimer
or glass over it, anti si,.-itikle iron tilings over tlie apertuîre, ire
,hall finc tîmese filiiîgs, uviteit rec ta iiove under tlie inifluemnce ai
tlie exciting powier, sarraigîng tiemisIi'es iii regular order fromi
niei auit afur rinig ta tlie otier, across tlie break ; auit if ne
investigate the mîatter furtîmet, ire sitaîl ind timat tlic reasýoîl
iese irait fiîgs arrange tiieiiîseiues iii tis way is becatîse

cacil lias becoime a simiai mîagime: under (lime influence ai tlie
cxcitiimg liouîcr af our ring, and cadi places itseli iii accordanmce
witi tlle two iaws beinre stated, riz. -

i. Thlat, it bcbng a lîlagîlet, iaiing a N. paie, tîmat simoulc
pîoinî:ta iteli S. polhe ai tlie large iiagmici, anmd tuec S. pmole ai the
filing ta tlie N. pole ai tIe large mîagîîci.

2. Triait the N. paies ofitlic filings reimel tlie N. pales ai otimer
fiiings, anid flic S. paies tile S. joules ; andmilite joint operatian ai
timese twa laws produces the curies simown, urbîcî Faradfay
îernied tlie unes ai force, or tlie directioni in whicii the miagimetio:
force is îmaimiested.

As a ring wvould iat usuiaiiy bc a coimtelieiît fornm for a iagimel
that is ta bc useci in ectro-iîagnetic ajmpar.îtSuis, tlecliarse-sliae
boru is generaliy adapteti. For permîanient steel iirgnets, a
strip ai steel is bent ino tlie frui simawi in Fig. i, and ils
inagnetic circuit is clased by anather s:rip of
steel or iran, or b>' seune portion ai tlie
;uppar;ats ai uuliich it is ta formi a part. For
electro-a.ints, tlie iorse-smae fari is aiso
generali>' adapted, but it is mnade ii lotir
pieces jnstcad ai twa, ii, twa iinibs upan
wvhich the irr that is ta carry thec exciting
curren: is uiouid ,a >'oke, or back uice ta,
coitplete tlie maguietio: circuit an tliat side
antI thc arnmature, facing the poles, and

iîaing in accordance witmftue irili ai the
operatar who contrais flie electric current,
ta cotopiete tue ilaglîetic circuit on tit otiier
side, as Fig. 2.

Ït~

Littes of Force.-Ile arc going further, it wiIl be as - wcll ta
dcal witb Faraday's vcry beautifual, but somncwhat puzzling,
conception, the Uines of force.

Lincs of force bear flie saine relation to mnagnetisni tlm:m

For». 2.-Fae R.PI.F Et.r.V.%O4lAcNF.i WiTit ARMATuRE

current does ta clectricity. The production oi Unes oi force is
the resuit offic vark donc hy a givcn mnagnetic cxciting povcr,
in opposition ta thr magnc:ic resistancc opposcd ta it ; jus: as
an ec:r.ic current is the rcsui: of a .gis'n E.MN.F. acting in

cipîosiianin t a givcn electrirai rcsistaiîce. 'iiorcmîver, tlie naiin-
ber if filles tif foi ce p;mssilmg a: any> point ks a1 nic'sure o ile
strcmîgtli of flic iîagnetislîîi at tat point, just as tlic iîimnbcr of
almperes liassing In ami>' eicr-c circuit, or paîrt of a çircuit, is
tlic ieasurc o fictu strcimgtl if fic tuecîccrmi. c:trrent passimg. As

Int am1 electrie circuit alsat)e flcurienlt b!lreigtli i% uIl sainle iii
cicr) part oi tlle circuit. So tan in flie Ilmag mmcic circuit, tilt

iiuiîir ofaille.- tif force passiîg is fle saine ili evily ptart ; with
the pr0%SO, ilS as aiti the Cekitrl( tirLtlit, that If tuaO tr 11oi e 1imtlt
are pe mi fic u ligies oi force. :Iiey wii di% ide hein% ccii thase
liathls or brauîcl circuits in flic iiîc:sb rati ti f rite resistanmce if
tlle sevcral patits. if ilier(! be tma phas open ta i thesll.
of force, amie mliroiîghlic u r andi flic collier thmîî)j,'lî irmi, fie
dlimenision!, beiiîg flic saine. timcy %-tl dii ide in flic ratio, atird
ing ta Mr. K'app's figuires, tif i440 i. ont piart pîassimg ilirotigli
tlic air antd i 44o tîtratili tlic troll. Il tui e.mily foc stei, liait
ever, fiit if tlic a'ir pail slîould be short andi of large cross sc
irons, wlîîle flic iran patit %%as tlie reverse, an aîîprciiable poirtionh
orii tligies woulcl pass :iimaigiile air. Tihis point coltes oui
îcry strotîgi> iii tlie mîaticr of debignîiig dynamoi mmachîines ;
whlat is knawnvi as' tlic Ieaktutc pattit hciîg iii sautle caises ai cain-
parm:i î'ely IawV resistailce, owiiîg to fiw farmî (if tile mîacine.

A\s %vit aipcrcs aise, fimlles ai force are clcfiite imcastrable
qîuanifmies. D)ynamoî ilianimîiacttirers caicuilate limie iaiy files
ai fomcc titey liaie passing iiita .in tlaturi', and mi bat fie se( -
tion ai tlic iran sitauid be ta accoînilindate theiti, just as file),
calculate tlie utner af aliperes requirecl iii a g.iveîi case, anid
file section ai cantluctor reqîtited ta accammaidate iliecm. Boit

irhe lit mi cannientt ljtiits :îs yci, like 11-e tolt anmd lire
ohmgi and thle aliîpere, that ie cati reler ta as aîiaiogouis ta tile
ioa:.potind in miecimanics. \Vc have rio famiiliar maine rcpre-
beiltîug sa iany lines, titotîgit probably it inay fii: hc long lie.
fare WC have oiîe. iii orcier ta tender tlie sîîbject clear, there-
fore, nve c'Il oimy reicr back t> tlle foindatioiîs oi ail îlwse îîîits,
titase ai force, as.anti tinie. The unit fine is that farce wltich
%vil]ilmneue tile unit body', tile granmmîe, mver unit distance, tile
centimietre, in uit fintie, tlic second. Tiieeore, îhien wve say
tlint therc ire s0 mtn> liiecs of force pabtsiiig juta tlle armature
of a giî'cn diynanma, iuc iniean that wve have tlie plimer present
within tile armnature ta <la thtat mner af cenîisnetrc-grn. mes
af îîarl iii unit finie, uinder tile influence afich lmagiictisin
createci iii the machine ; and, ab engîncer-. %veil knowv, thesc
quantifies are chrectl>' convîertile imta tue nmore faîiiair foat-
îxîîmuds, anid H-.P>.

Liumes af force, Shen, show ficm direction in whicî flic magne:.
msnm present %viil cause any frc inagnetizable body ta mie; ani
the number af themi at any point, reicrrcd ta unit quantities as
tietailetl atie, show flic force af i uamneisni au'aiiabie there, or,
as il is terned, tlic strengîh affic tunianetic ficeld.

It nniist mia: be imiiîajincd timat niagnetisin and iunes ai farce
represent contintiaus motion ai the iîtaîccules if tlie body titrough
which the inagnetismîl passes ; or that tic shauli be justiicd iii
caiiing whîat we now k-naw as flles ai force, a miagni: current.
*rhe>' arc no:hing ofiftie kind, mior are they angalogaus ta an
clectric cirrent, cxcept in so far as bas been describeil, anid for

lia rmisonis. First, bccause magnetismîl is an influcencing or in-
clucing farce, like graî'i:y, and flat a miiaving farce like hea: or
electricity ; andi sccandly', we have a nmagnet current, viz., tlie
motionl that takes pilace mn tlie niagnetmc circuit, ainong the
malecules ai tile bodies tîtroujUt whicii tlecnmagnet: inîfluenîce

passes, a: tlie moment Ille excitimîg pos apphmed, andI at the
moment whie.n it ceases.

It ivili bc Casily umderstoati froimi wimat lias p:ssed, flm: as tlie
uines af farce paessing throux'ii air, say iramn pole ta paie ai a
niagnet, cao radiate in ahl directions, unless their pa:h is simaped

*for thcm by the introduiction ai saine
picce oi iran, such as elie armature, the
force cxerred varies, as in aIl similir
cases, ini-erscl>' as time square ai tlie
distance iront the pales. If is daubfii
houverer, if thiis lau' halds gaod ini a
sufficment nunîber oi cases to be af any
value, as it is crident that it muîst be
subject ta modification by cvery change
in the conditions present.

FIG . 3-

Il bas, beesi mcntioned that time existence alan electric curreot
passing thm-augh zo canductar, implies a miagnet:c field aromnd
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flic cndîîco. Tittî, if à turrcnt bic passing iii a witc, lises of
forte nic trcaîcdl in to:îc.entriî tirtics arotind il 'Fig. 3). Tllat
is Io xay, a1 sinli ituigîlc sucl as a 11;iglletizel sMccl inig, if thec
Io ilibye, %voul place iusd1 îa,îîgenlîal tu à tiir fi' ilte

%vire foonîteil flic centre, aînd simple iron filing-3 titke oap liiiliSn
lis concentinc circles round tlic %vire, jtist as flic) (lo) ii cuTves
acrns.s flic polcs of a iugnet. Xs I)horc, tlic lises of force show
flot only flic dircc-tion of flic ilugîetlc influence, but ticir nuuiber

or clensît> bhows fic ,trteuîgtlî i tflc field surrotîuîding flic %%le
anud titis agaili is propbortionul ta tlie strcogtli ni flic current
JEussing, ati iinerse:l> ti flic distanîce front flie conuictor.
Th'Le fitst effect of titis property ofelectric cuirrcrnts tht.t bccauîîe

ai any practical valise, uvas Ille 1E%cr wlîiclî il gave Oi dllectigg
a inigntic needlc out i hlc positions we have seen il LbSUIIeS,
pointing paridlel wvith flhc lise of tlie earth's N. %ti S pilles
Thus, ifà .u aguîetized coîipriss iecle cstsp)cndeîl onder- a
%vite, it ul lie c'oulnd that stlîeu a torrent pausses un flhc %%ire, thic
iiîeille tvîll tie deflecteid, flie N. pole going to the « lîcîî Minlic

Fi..

Currcnt passes iront S. toi N. <Fig. 4) aver il, to the riçi whcen
thc currcnt ptasses froin N. En S. (Fig. 5) tn'rr it, to the 4/?t whien
the currcnt passes front N. tai S. undrer it (Fig. 6), tn tlic riglht
wlien flic currcnt passes front -S. toi N. tinder it <Fig. 7). Thus,
a current passing front N. in S. <n'tue ceiedie -nid coming
back front S. Eni N. (Fig. 8> undfr it, wulli uleflect flhc needie In
the saisie direction. tlie N. pole turmutg tn thic riglit; E Mle a
currcnt ilassing fronit N. tro i.ndter, and ining back front s

Fie 1 .. &.

in N. over, deflects flic N. pole si) the iit ; anti on titis lirinciple
a large nîinîiber ai clectrical tncasuring instrumnents arc mnade
ani iîîstlated %vire bcuig passetl continuiously round fltueeile in
tlie saisie direction. It wvill bic obvious tinit sucli an apparatus

ien.tlilc tu tu di!scase: the diietiot ai an) toirrent p.î»ung
througli tne% tie aIs% , .un.l furilier, tîtat, as f atifluec.c tii the
current upon -nîy giveci needle %vill vary ttitlî the rtimber ai

llta. 7.

tiirns, anid witlî tc currrent upassiniîlitrotigli the coius, nve have
to otir land flic mens ai mecasuriig fltc strengtli ai flie currenîs
we arc using. 'rTîs wuli bic deicat wutlî itlly when încastîring
instrumients -arc under considerntioit.

Eleclrt>..ftzC7tetim. The law which lias bccn cntinciatcd
tthich n.iks thec detlcion nia magnetr ncdile n len siispencd
untler ut utet .t n are, or atibide a tnirc o~il, holds good equaIl> if,
in place ai a inovable inagnient. needla, nve h;%%e a~ bar ai iran or
sttel, surrorîndcd by a coil ni wirc in %witicli a current is passing.

If the carrent passes os'cr flic bar iroini ls, and retaims entier
towEtd lis, as sîEîîWîîii i Fig. Io, flic N. piste is oi Ilhe lefl and
thle S. pole an filie riglit.

lroîn titis I il le c ,e tli.t ne a re able (0 în.îu-ictîze .1 bar
.in cuthcr dirc.ttun, niuth anîy giît v tlpmng ofivire, by 5iiipii)

rcs'crsng flie dircction ai flecctorrent pEaEssîîg in tlie %v'ire.
It wvill be uîîdcrstnox also, fit i rtheniber ofi hues of force,

or flic auinount of ni.îgnctization des'elopcd in an>' bar, %vill s'ary
in accordatice with tlic Iaw ive ha:ve st:utcd, viL. -it WEid dcpcnd
ttitecti> o ic ecitiîg pawcvr, andi tterscly on flic înagnetic
rcsistancc opponsmd ta) i.

'l'lie exciting ;uinver, ;ugainu, varies dircctly as flic stiengtli of
tlic current passing in flic %vire, andti as flhc stnibcr of lunes it

Fin. 8.

psses roEund site har, or, shortly, as thic aniperc tomns. Antd it
wuII follow immiiedîately front îhcsc two, that %Vitli a short thtlck
in;îgnct ive require Iess excrtng pîower, fewcr -tiilherc.ttins,
tti withi a long fin ane ; since, ailier thing bcung tic sanie,
file tilagneitic resist:uicc af ile formecr us les sit tuai ai the
later. 'l'le resistance oi caci leg, (aking tlie larsc"slîae forni,
îs lc.sb ; and also %lie resistance of file b:îck, or >'okc, ofaile

lie.. C).

.urnature and ofiflie air space Illce i poles nid Ihle latter,
because Ille cross section wvill tie necressîrily larger.

Th'lis is in dirct Contradictai (a te ideas that [îrc't».iled in
flic c:urly clays ai clectricity, antd to those wili iarc ta lic founci
in soute affic e ier îcxt-Ibooks. In those days it was thought
tlî.' you gaitîcd power by increascd length.' Thie error was
probably dlue tn file actual fact titat you may gain powcer by
tising a long electrn.rinagnet, but front a totally diffeccnt cause,
viz., the increase ofiflie exciting pnwer. Electro-magnets arc
fien consti-ucted by îalzing a pice oi iron anti wrapping on it

.us iucli %vire as yous can. As cadi succccding layer of 'vire is

Fie.. io.

fariter and farier front the iron, lIsec>rcitlng-potver beccames
Icss un prapartion, vwhilst lEs clectrical resistanc.e betoames greater
in proportion to its length, sa t -hat you saoul rench a point at
whichi therc is noa advantage gained by adfling more wirc. If
>'ou takze a longer bar, yuti increase your niagnetic resistance,
but flot so inucli as ta balance the increnscd excititîg power titat
you gain frr,ua. the additional wr.upping space.

Steelis ESnever uscd for ecctro-maignets, cxcept ia spccial
cases, and cast iron only in the case ai flie field mnagnes ni
dynamo, wliîrc thc direction of mnagnetization tloes flot change.
For ail ailier purposes, ivrougltt iron ai Ehe vcry purest quality
obiainahlc is useti; tlie dimîensionis arc tither calculated or
deuerîuiiti b>' experinment, or calculatcd frot dala furnished by
expertuncot i aund thic exciting powecr is an clectric current pass.
ing nis a cotton or silk.covcrcd %v'ire, wr.îppcd round and round
cadi lirnb of Ulic nilagnet.

Mecssms 1 ly. S. Tanbry&Ca.. proprietars ai the? Toronto Electri.ca!
Wurks. have reentiy removetsto nc0 auwund more cnnEmodious prerruscs nt

5 rde-t-ide siret wcst. anqi addrebss tlecnt5.cle5b to the users of electrical
atieriats ibraugh thc cotumin of the pmvscnt nunibcr of the ELE$LTiUt.^L

Nt%çs.
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ONTARIO ASSOCIATION 0F STATIONARY ENGI'

NEERS' ACT.
FoR Ille informatilon of thosc of Our ricaîî1rs %vlio înay havec

occis tinitble tri obtai a , oly of' the Act reren ly passc hy lie
tpiîî.trio I.iniît c lorpornlitlg thc 0lttarin '\ssn(riaIinn of
blaîîaniary Enginccrs. it lias bcn dctîci icivisable tn prtisaflice

%% lit mIts il is îlt.cîttd expeilient ta inc-pionite titre ik'î-sctts ittrettt.itîr
nattîrti. tutti ai pet.sonq wito shil birenfler calmeo tliir tîti ta lic regis.
w.r.41lsis nii association for tire ptrow i( hfiui<iing andtta otittt
gratittg cettil'ieales ai .Itiýlitîaî1îon andi ellieeîty sis stationary ctîgmarer%.

'*iîrefooe lier NMijesty. Ille anti %%tilt tire ttiice atî'i conset of Ille i.gis'
1tint% AssCIInly Of tui'rvîe VCOF Ontaîrio. tnaIC1fS (011oiioS;
t. i'rof. J. Gj.tih)rtîit, Johns Cait, M.i.A. E~. Etikins. %iil.lînî saitsont
'tM. Wirkcîis, J. A. Wiiis. nil or Torontoî; iltigi iîirgrietc. Rolîrrt

ickinson, Rolîrs.NIncakle, .Sfivesicr l'cller, atil or ilaîîîiiliti elAlitur
'tilL, of lBrantfordi ;James Destin. of Kingittîti ;ut:iail rlot a lin
411.11 enlise tliir nanes Iolic rt-gittvti tater the itrînlions or itis Acti.
ii.tit tic. and airc liereiy incorporateti tinder tlt, naine senti style of -'The

ottiro Aissociation of station.iry 1Etigitcers.* hceiinfter referrett li s
,«* lie \S'ocilttion."

2. 'i1 (lttario ASSOC..tîîo Of ita%1011;lry ngersStI.ii lie at body cor.
iloraie i>v the nnw tforesaid ui.sviîîg a ixcriitii sucsso anti a coniti t
se.tl. a% tit lv%%c Io &sctaire. liit ly a ti i-.iito e rsora tt iltn ret escale,
fnir tlt- iurposcs af titis Act, nti t sitc lat lie succd. iii tite lainer cital

Sith surit corporations.
3. 1E.îery ikTsoit i-cgistergrti under tire provisionts af titi% At sisals Uc .t

intnter of site saiti Association.
4. Tiiere shahi Uc a lkxtri of Mansagcnieîsî uf Ille saisi A'ssociationt, tu lic
apulintil ici the minier irovitie for i) itis Act antt Iierein.-flrr rrirrt

toiuts *it Thoni.
q. lThe satiti l'fr. Galbithii. Joint Ciii, Mt.E i, A. 1-. lEtikinb, %Wîlitittt

Sîtitoti. A. NI. 'tVckens, J. A. \Vills. hlligli Fairgrîeî'e. Robert Dicktîtsnî.
Rolberi Macieic Sylvester l'citer. Arthtir Atrs antI Jantes Devlin shahi lx!
tiie otricers andi ilard of tire sisii Association lsitîi olters. ceitier thý. proi.
visions of tItis Act. shali litc tiecteti tri fill strir place

12). 'l'ie mterisiers oft ite saisi honnri sbali mcii.ti the City af 'Ioyoîio, lit
cic Coligniy or Ytork. for te purpose of erganiraiiatt. vtitîtin aie ittottil %fier
Ille p.tssing ut itis Art.

Any rive mnirns ot te itord shiti foraîi a qulorumi.
<4). The iteiibers af the Boardi shali hoild tîflice for tire terni of titrec

Vetrs. anst tlre shaht lic titi electtoit raci ycar of titrer- mierîtki5 the trst
liiantl iîcncby appo'îated deteritttning by loi the onri of tliwir netiremîtent aI
te extir-aîion of anc. iwo and tierce yeurs rtsptrciively. atnt any riining

iitrîuil>er %hall lic etigilîle for rrelciiotî.
6. Ail btiibscqîtscni iiititrs af tite iio.trd suiai! lx!eltictted( iy 1b.tiiu. tii

sitci sitianner as mtay ic itîovîttet for by tr iîy.i.tîs <if liu so.:în.
te autIiiiuîa îItttItg Of Sait! assOctioti0. tir itt a six-alt iirvtîing caliî fur
chati îttînîos. ;at t tit enier or inasers oloiitîg tite grîuttest tigiller

ut voiirs shahli c declared rîLcteid.
7. No itcrson sisail tUcligiblc for cire ton ta ilc Bihtrd. or qtaiiîed tu

titi any vacancy there!on. or t0 voie for noi itteitîber iliertaf uiess dîiy
tîu.îiied initier thte prosisions of ibis Aet andIiwbylî- of tire Associaion.

8.-<&) If; case of tilt rtsigliation or deatit ofanny mitîber or munibens of
the lioard flot cxcetîtng four, Ilte ailler nistiltie ofthte boird s1tail hauve
pîower ta Gé ill vancantrrs F'o cauoscî. outtil the tite ortlire iioitltng rtire
tiexi agiant mtlcing; provitdrd msi anttai mt'ing is flot to Uc licit wîithii
a ,>rri'I af titret ionths af tire ocrirng o! sucli vacary, or vcancies.

(2) lu case of the resigniti or dentit of five or rtarge me:mbers of th
1oxni. the pertit1et or vice-.prtsitl-.nt of the Associatin, or ta ase of lteir.

or cititer of liteir îhefatitt for a irod of ira days. nutî five nirnirers in goodi
stmanling shahi have power ta Cati a sîtenîtt ilcling of te Associtoan silloni
aitnotice of flot iess ilian sr days. for the pîtrpose af filliiîg lte vacancies bc
cauteti.

(3) In case of ani clrîrtu tilt tite vartutties retttrted ta in 3ub.-sei.tion!s
1ai 2d . te meniber reccivtr the grenier itunîbe-r of voies shaîi bec coa

à.dered the meniber rîccîrd ta M'Ii the v'arancy vwhich shahl relutie tire
longer tinte la expire. andi sa att unti ail te îtraneies ane (ilird.

9. In case of any doubt or dispute as ta %visa bas or have becît ciecthc a
nieniter or nteinbcrs of the Bloard, or as ta tire Irgality of Ilte clierîtaî of
any inenthecr or nteitbe- ai te lkard, il shalh ic Inwufiii for tirecallter dut>'

%nIerîrd inenîbers ta bc. and thty art: îvrrlîy c'oaîtitutcda& coanmitîc go itoit
anr enquty %ti decite alto. if aîîy. is or arc the ieg.tiiy elecîrd nietn>'er or
iicemiers of the Board. antire persan or person, if aîîy. whito they iescide
t0 liait' bxre ehectedl. shali lie -ntic decncd ta Uic tue niember or nienîbers

tî'g.lly tlr-ctod. anti if tite ciecîtati istitarid la have bren illegat. tlle sii
caîttnsiîlec shahl have power ta orufer a siew ciection.

ta. Meetings oi' thc Assoation ant he iloard shalh bc bellci as, surt tîgnes
and places as amiy Uc ixed b> the hty-iaws of tire Association or Bannir
it-pectîveiy ;andi t he absence of any ris or negulation as la tlt sutît
aîoning of nmeetings af the Association or of the Bartd. it shahl bc iawfi'u for
Ilte presideat. or ia th-_ eent of lts ablsence or dealt,. for the registrar, ta
iunimon the. sanie ai surit tinte and place as ta surit oti'icer scins fit, by
circulas~ Icîter to cari menîber.

ut. In lte rvent a! te abttrer ut lthe presitheni front atîy meeting, tr
-. vc prcsident; or in his .îbscnt.c. àunie utltiez:nemîc tu kc citasen front
.,ntung the membens prescrit attt t* presîdent.

12. Ait questions sut-'nutted la tlt Association, or lte Bloard. shalh Uc

iecliheti by ul iiaJonity af tie ttnies lîprescit. îoti bing irî thittî rive Itn
orientber lit caý o Ill tiati' ilr. aont la rttty lys cras, tif tic ,'tîocîîitin

13. At titl tcltigel. tire pritrelent for the tltiacit brg glil hiave uîîiy t

Casting vote.

i 4. i litre slî.îil tic Iiti l» clic sitriilKr3ste ic urd %t&Lit ft-c3 ft r ,tribil
41inte, tuttIt stte rasonalt t..î..ciling rxpî'ttst's %% ina> tw thîî'tl 1-Y t .v iatw-

iîasîti 1'y titre Atseiatinît lit titi nala ntetilig
t %. ''t anild %hall tnntiahiy eiect fcoint îuttoîtil 1 ienîbets a lti'îitient

tîtti vice.nirridct. anti shai atîîîtiîtt a registrar, trtutirer. soliittr. liit
suîri otiter tulrn% as iy le it' iîesiry for tire îvorkii o! titût Art, vlto
sitilhitoiti allie tlttrîiig tlt! Itheastite nf tite ifo.tri. andt %ao sball, tas Wil iq
iîeîîig aflirerb tig itel ît il itll Ille it îiti'ititn 45:ý 01liteis orf Itleiî
cialiait.

16. ''Te iîn.th slitti have ptower lt six Iîy hy aw Ilte salatries or fer% la L.e
Itti l s'o i 5.ch tiec. tot lto Ilte iîs>.ini of aptttenpt'o'tufenu îsittteti

97- 'l'ie saîisi Iloint lit:y rmisie reses antdî n.'gtîiat muni fur tieir navt rçîîitltt
tinti for tite tîîîîforttr intspeaction of %tenmt lanst. for tire roîtiii of e'stttitt.*
liaits. ror itiîtg it fées la ie ritargeti anti itr mltîrigrllter utr''aiaie
iir-ebsutry iiler luis A'ct. btiliaiiîtg iîrer'iti c<îrtaîtîe< i shah lie î'tt'le)

give lthe Association aiîy postvers. of rontîttisory inspection.
rit. l'ie Ilolant or a Cçatîtniitte tliîreaf.%Iitihi examneî ahitein x-ml!.ltitiyîîtg

guide'r titis Act, laitl sitail have Iposvrr ta is5tte ces tiicltes. aint stidi crtifi.
entes shalîl tît pinî serins tnnr lit' usirtictiar meai plaites liter iolr is

qutahii'ett Io oyperate.
ic).-(i t>A'il Immunos sîtal ir it jpiitiott for exiiitîuîatî. pa siteit feu,

for siiehi cxiiîtîinaittîn, incttdiitg rrrtii'icate as ita>' lic iescriiîet.
(2> No ernlmit or ricnewaci tireaf shiî.îi U granî'tta tosaty peî-soa

adictid lu tire escesjie tisi.' of iiîioxieatiag litilors anti sotclt certifiwrat
tinty ai ait>' titîte Uce revolieti Miien lte iîolter ilierctaf btas brn shîown ta
htave hicen gîtllty af grass eîttssness, iteoisiln'ltrt or Inleitîperaîtni'.

ta. 'Ille rexpression ' meratir plantt.*" svliîeven tire saîine nî.ctirs In titi.% Act,
sîtuil ineie itoilers and :sttii engines andtt cvery liit thttrcof or thing
rotînteeleti tiiereithl. aosts ail olier.itirantmiî ndtt tttiîs ittaiartnl la or
coîttiecteti ttitreaitît or tiset aiith rveetice tuanîy surit enigitirs tir initier
tite rare of tue engine'r.

THE FELINE MOTOR.
111KR lSVKS';TION 0F A WVESTY.II UWI~SUSANtt M MOttE 0 <LIE NU.

ST9our;ttro.N. fane Cotîîimy. 'ttis.. .'tiy. tg.-Pro. Ricrii e L.ong.
tite inventor of clie tir%% frlite itoo is ali. palc.futreti tuait, ait si tite.
slarcy. bay îvisitltiw forehradt. uverlinttitg àu liir of tirep set. sky Itiît cyrs.
set ait raih sie of a large. chit Itookei anose. lie is flat t braiiîy. u liaie
is ai retlins.

i lis fruite natorn wUtitl at pîrtscin is rratng surit a senbation ta sciei.
fite rireies iii Stotiglilon. is a itarveliaitl macinîe. uîniue iii aptpearitrr. atndt
îî oîtuhtrfîil in oper.iot. il iay lie ctescribet as ut curtoîts comiisî.ton o!

i.îngc att binatfl wlr i ztrei a lat. li b.lriglil :sIee rts, andîî ait
ittoîct îîînîîîîîrr.ulle niîtIir of coitu o! rouulisr a tnt'. MI joliteit lu t liriglîiiy
palîshred cyttîttimr af liras. cite entd of aluni hrojeets ita ut 'ire caige filinti

%ville ordiaary rats. lis operatton is vet-y sittple, luit sltnrpisiig in ils
nesuts. A stigitt putll ai a saitnickirel lltt lever starts tite miniîîe.
Mien hUke lihtiging frot out lthe et.! o! tire cyiîtier ptrojt'cting mbt lite cage

iltene shoot-, a long sieeltn afn tit band. grabtithig aile of the cati îîy tite
stp of lic necu anti yankîng il insu lte cyhtîîdcr. whene il disappears 'aith

a yoa-l of titae chaitr féie trron. li ut mntent the il>' wltels, lte grt.ul
itaL-ncte.witocs. andi tii of (lie cortipliraiet iîta1ciineny !s'gtutgs lo neuove. at
first bloîvly. but scion w-t 1h siartliug raitity. A'ttlite pnoîixe mnitent. alunli
is'ttiicnuti by a snlait clork.htke sittaciiiett. lte apeattor plls anolther
leier. %viteo frotnt tit of tlt: oytîer endt ut Ilte eyiîtîirr. wuitit hiîut anlt rail
erg.Ci. sct hintiaiiig e.yes. aud i ut aterwmii îftslocuiting lo Ornes spittai Culttreti.
site caî is projeced iis tot tlt)i af coId aier Ipreixrcil for ils neceittian.

h'lits oitrrattutt. sttrpnibing a!,si iti- sertît. extrmrts front tire cnt eit'ctrîrîty
etliv.ileutt ta tire psower reteseiteui utlest hanscs, working for anc hîoîn.
attî th'si power can bc storeti in the cylindier tuttil nteed. As -t cal in bc
run litraugi tii.' tito tevr'ty lhtu' tititit- an,! -lit the tro'inutiung pec
îrrtîy lie ion'il tite pnwer of titr' itiarinu i% practicaiiv tirailleis. Ttc
sanie cat cars W- tistat once in i-env sr trns 'ut ithiut in lthe henst inipiiirng
ils tica-ltlh andi generi tisefuliîss.

''lie professant s jubîiant aven tite stteuss of uts intiion. lie tssattsfied
that hue ba.s ovt'rcoîîîe cvcry difi'ictuty. andt instruîis sogit ta putî lthe itînciies
%ilion tite nmarket. In speakiîg of tite origin of Ilte inventioni andt tit' lirai>
able rescrits o! its use', lie says:

'i1 have long chte"n tat lthe crl is M.-iuni"s Lcytin jar, cltangel %vigit
aîn enanniauts ntroul a! clcricty. bl. in sîtic a matuiner as ta neqiuire a
peculiar proceas la extr.trt il. 'his proces-i il lias liet iii>' gotai foutine ta
iliscovzr. 'tedevrywl coîn lciaiebnftttttkn I ill
revahîttionizu tlie nicchansicui aoniti. aitt Uc féit in cvr> tepartitett of lite.
lty ils incias eneny titii!y. nia masser liow poor.'Qtn hiav-e lis hiote irihitatiy
ligliteti auith circtrictty ai a urss ral titans in hiave it poorly ligit itilh
kerosene. liy simpty runining titre non pnactiealiy tà%eheas iiotsecat throîglt

Illte macinte twire' Caidi day a sufeicnî amauisot ofchecîniciîy can fic
engendterei ta illuiniinat itrilinithy any itdtitni.siieti isuse. Thigtk htaw
ativantaigeous il inatîlîl bc lu a large cuîy. 'l-ike New Yaork. for examniple.
Carefuhy conîipihet stalislies show' cta tureare aI prescrnt wiititlie city
lisait% 9.997.347 Cits 'I'ii rehtresents i-ety nî'aîi>' a 2o ooo."OO continutous
torse fîaaer. on enotîgi ta ligitt thte calmre ruly a.nt (uns tilt tUe niotivri
pawer nî'edcl ta <lu is work. 1lie fcime nîtutur %aist tac .¶ay 'ui steamn.
euI= ai frut to' I't'attre lu 5a5y. chci t;îti.a nul U a ,trnu engins. in

actv opraison in the Ulnitedi Stites."
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CHAS. H. MORTIMER,
Offlre, 14 Kbugf Street 11l'est,

Adre'tisinc raies sent i>sromp'ilj. on apilication. Otders for advrailing shoulI
teac> the .. itTstofgmtiai un nul sater than tht i5th da) ofthe mollah an tra* 1
pm«edinr date cf issue. Change. in ads.trtitenients witl bt ma~de whenever dasir.

wathout cos% ta tse adve.aaasr. i.ut to ansure iroptr Lompisance %%&th the inittuctionl.
of the advrtiser. tniutsts foi change ahouidt lea tht office as caduy a- the 22nci day
of the month.

SUBSCUrPT1O?.'8
'lit F.LtcTIICAt ?4twt wiii bc malled to subscribers, in the D.,mininn. or the

United States, pot facte. fut Si.oo, pe. annum* 3o cents for six monthx. The pose
of suhscription niay be renaitted bày currency. in regastced lette-, or Lv- postai orc,
Ixa)-akit to C. 11. Mortimier. illease do not send chequci on local t.anics unie. 23
cents sa addrd for coult odiscount 3ioney s.ent in unreritcred lettes- nmust Le at
senders risit. Subscriptions fsono foreigo countries esnhraced in the Generai Postai
Union. St.eo per annun. Subscriptions are payable in advAnce. The ps'et .ril be
ditccntinue :ai eaplration of terol paid for if astipulattd Lv the tubscribs-. but
whes-e no suçh u::dtntanding exista. will be coninurd untal înstruioOs tu dis.
continue aie vecciveIl and ail artearazes paid.

Subsesîbers mnay have tht mailing: addres changed as ofien au desîred. I5'Ans
ornkrint, chante. alituys rire ft od as ttefi as lAi airw add reus.

Tht Ptsbtiaher should be notified cf tht failurecf tubscrbers toreceave their papers
nrornptiy and serutai ly.

C'.rstspostdend:e tas nvtted upon ail topics, comtang lrgattmaiety scîthin thr scope of
tii journal.

OUR SPECIAL CONVENTION NUMBER.
TFVationni ]-Irrtr;r 1 ighit \«oriatinn inÇtht' I 'îîht'. '1 tatî'

hi.tb~nt.z- liustp, u1joi.n .dth fitl..tî> (lit.11 ut>ii' .lu.
real .îb thc Iot.ation of st,. ne,.. bsnî.antw.ilun nin

'rite E*LEýMTlc.IQ. iNEWs proposes Io mlark ;pprecî;ttion otf

titi. evrinî hv jitîhl'tsint t'ai v in ?tjtst a special Convention
'Çtlttnhrr, mi hirli ;c h i.'L n he hi' arlvr ;a ni an <in;ter

Ctin,. in) %.itilitr,.

Ibaii.iîî nnettoî S tîîîbci %%îl belt furth thet îu),'rcb> situ..

cicctricti is inakîng an Lannîda by dcscriptînns and illtistr.itioln-
ora nouiller- of the niost prominent caterprists csîablishied buee
ilî'in the I:ast dccndc. -Othet' feammers or' qtal inîcecst will

tS a l L it î.iliii it une of thc înubî ttti..ittitcl% inttrcstitti;

puîblications evecr tstîcd in Lanada.
A large ntîînbcr of copies wviil bc pranteti anti placed int the

h:inds; of Dowacrs atnd mnagercts orcicetirical industries throuxii-
ont Canada and he1 < United St.atr. -\ Mabrrai distribution . of
t-oits stili tîl!>ç bt ii.t-le .ai the Contentiun.

.bcî e.tl t...tii.tdi.ti .and .Aiinntt in.tnufitt,uîi uîîa.ît

hatve :alrady cngaigccl adverising silace in tilts U-onvent:on
tîbranti niany athiers %viII doubtlcss sec the iclv:tnt.igc of

bcing rc'prrc;ri'ntcd in ils pages. lTer tcrniîs have bren made as
rcst .&hc.î- posbl,.nd sic là.itc no hIc!sîtîaos an sa> bn>Z îh.tt

tiloN t tais 11.t1%C .itiflutalt..CstîClt:, tti 1tn.9le.. ti the ti:sCtb tf cetnt-.Il

andi sicain appirittis a..în by no otbcr intatîs rcach so cffcuv ci>
anti conninicallv the (csireti consîituicncy.

tOiF of thc leadînp spirnts ta the Lnadian Asaciatton oi
S:ttinarTv 1-ntttncer-s arc of the opinion that the rcadiag of two

or îhrcc îtaper on plrminent subjects îvould fîrni an intcresîtng
-and in5tnicîiv fcaitire of tht annital rnccISI ns 'i cl)icMber, and
ncgoin.-itins arc ia progrcss with a v'îew to çarryîng the ide., int
elicci. The Niel) is in the right direction anti should bc hrartilv
rvceivcdl bv the ilicinl>erstp.

As thctc %iUl bc a conb-iderable number of dcicgaitc te tht
forthconng convention ofl cicuirir. ligh mura in Montrcail 'ho

%'îil pas through Toronto enther going or îetuMing, or boith, il
would bc a graceful aci on the part of Toronto clccînctans io

makc some provision tor thctr cntcrtainment and convcnieace
in tht city. %i c sugper a meeting af local clcctnicians toi

dIe% se %ays andi nicts to LceCp up, thc reputaîton or the Quca
Lit) for hiînality anud gouifellomslîip. A hicadqutarters shiotitti
bc establisiieti ab it rcndezvous for the ciectrical pilgriîîîs %vitale

ta tie tity, %% ith oersnat : f the clettînL.tl fr.tternuit> un

1ia.nd tu (Il) the lantîrs in tht înimatg>reu.tble itat nd iiuake
osctr bt.t> ainnîagst us tî fcature tif tit curnvention. Lut us hc.tr
fr-ui uri [ut uttu remeitît.c>wtbuut dela>.

'A littit laugiti nuand alteu
la thished hy the wtsttat.

["oi titis reasoit %vu (io not apologize for printiîîg ils anotiter
colinn a telegraphic report front l)ane County, %Vis., 10 a Tro-
ronto daily pape.r, tîncer the captin of "Thc Feline Maotor'
'The elcartrician, îtotvithîstanduîtg bis dailW sit-tggic with titi-
eqttation C 1ý and ilis concomitants, is as câpable or enjo>'ing a1
gouti jokec as wêili as any mians that breathes. H1aving alsa a

keî appt eciatioît or viî:t is becoining known ras tht "Ciectrie
lac'"ie %vill ic :tl)tncl;iinly repaiidlby perusal of' itis piece or

richlv huinoroîis satire. Colontel Sellers dicth too sont), for this
so-called " electi-ic-il age I wouici have ufféecd brilliant oppor
ttinities for lais iteculiar gcnius. lThe catthttsiasiic way in which
te Dllen Cotînty jîrofessnr figure,, tip tlte'tiillions ofihorse-powver

available, anti his anxious solicitude thlat the poor inan's faniiilv
4iotîlti have ?tii tite huxuries or eictrir ligltting, riînintis us if a

baî-if-forgoiteni fare we usedti 1 ktiow in formecr davs. but iii thte
c'lnsing p;artgraph wve rt'cotnize andi welronte ia old. fitiniliar
friend - - Tcsn ycars firoin now, 1 ventture to say there wiii flot bc a
s;teitt engine iat operaaima in the l'ni tcd Stits." Tu*Ie niosi
suggestive andi absîîrdiy ftînny cliniax in the tvltole business,
ltowever, ks titat tut mians wito calleti our attention to the report
in questiont believeti it to bc tht relation of a solenta anti actuai
fact. ______

1 -% tliee dayb %% hurn escrytltîag that sav orb of îîtonopoly ib
tttibpirittgly dcnanccd, if as refrc3hang ta run across a ?)usines!>
%vicli cti bebt serve tc jîubliî whîie it reniains a monopoy,'.tn in %0 ih coîtîpetition basb tite efl'ct of rdibang prices inblead
oi rcdticing tîteit. Thîs unique pesîtion is hcli by thet elepîtont
c.\cli.tiige. It as, a business tltatt cars best bie describeti as a
taîturiti nmunopoiy. %\'len thita feature as destrovcd, s uscfi-

nessb as gone. A cotnspeting exchangc, if est.tblîsheti, i-vouiti
oniy- succccd an dîviing tht butisb so that public offices or
bubiticss mecn wtîulti rcqutre tht instruments of both t-onccrns in
order tn rcemis thebr clients. Tht outcomne of the fight niow
goitîg on tn Toronto wherc .t0 opptîstion to tht cs\istiing ortiti
of things bas becn inauguratcd, is bcing wa.tched w'ith the
dteprest intcîcst by flot only tht citizens hures but by tht cithes
cits in tht province. Uwving to a-tai or fatcicd grievances tht
opposition at first devciopcd considerabît strcngth, but as soon
as ai m-as rcalizcd that caîîîerîîatiti fld ot compece, tht feeling
grewv tlt:t if the cxibsiig conîspan>' mutt the citszctîs' viewvs in a
fata-ly reasonabit tnancr, il would bc betttr ta Icave thîni in
undîsîîîrbcd possession of tltt fieldi. Twvo campantes, caci
rccctvmng liaif the prescrit raies, coul flot long exisi. Tht

.rcsitit wouid inctiîably bc an'talg.trnation in tht future, with
inctrcaseti rates andi tht strecîs disl'îgired witlt a double lot of
fines anti potes, so tuait tht iast suite of tht citizens w'otld bc
incoiparnbly wvorsc tItan tht first.

~~1Rpotier has licrccofore beurn considereda ver3' destrable
faîctor ina ciccîrit. lighting. opcrations, and whcrc si carsl bc
obtaîncd vithins resonaiblt distance i has consiticrble valuie.
Tîttre arc ftw water pomcrs, however, that have sufl'icicnt capa.

citv for tlecîrtc purpases on a large scale, andi whca thcy do
e.\tst, are alrecady in use and have a valut that icavts btitasnali
niargin of ativantagc aver stcani. A number of sni.îlI plants
throughottt tht countrv that have been estatblshcd on smaii
waîier pnviiettcs of ove, csttmaîted capsacity have hall 10 resor in
steamn. Tht troubles incîdcntal In ice ta îvintcr atnd drotight in
sunimcr, have ta a inans' cases reconcileti tht proprittors tn tht
change. Tht rival ai thte watcr pnvilege is, hawvcvcr, loming
tapf vith consititrabît prornincnce. Wc a-cicr tn natural gas.
The immense gas- welis near We7liand, from which the product
ib now being pîpcd to, Buffalo, arc a case ln paint. It is evident
front indications that cannai bc niistatken by the practiced ee
that the-se veins af natural gas underie a grea: portion of thte
province. We believe that in or nt±ar Toronto gas mn ay be
obtained in large quantits, and svcbase tht blice on the faeî

juile, 1891GANADIAN sitEc-rnicAil NEWS



lune, 1891 CA~4ADIAt'1 ELiECTRICALi t4EWS
ni gais liai ng beeni actua-lly obtaincîl ini sinali iunitc n
bu% cr.il loui.litica. l'le dIccpehî bore jarobably s the one ondi
abyluni îaroperty at ai iiaco, wla:ch %vais put Iovn foirte purpose
cal obtamîîng %asseur. <,.îb a îI rocluî.eti b) ihb ai cil, anîd if lts:
ctiiiiiig liait besu %font; % ait a % îaa tif ub.înuî .ma il aauuld
prub.ably 11.aîc been rei.claed in L.argu îu.anarnt. A g.iab l aicl nubi
oe it dry IlîOle-1ldt lb, allUbI 11.0 C doat. 'itbCt .aea ff As it >ýULis
clown. 1 lie aa.tter ha:s .% tendien.. su dru%% nl out .anud blitai off
aviltver gas ia bc î>recft. Ai, %%.ticî s ite fanit;îî ubjett
of titis well, it was, of course, not cased off- consequently the
tîsual -icsult, not niuch gas. %Viîli a libcral supply of natural
gais necai bis Plant, the cectrtc liglit main îa'tll have lits occasion
to bighi for N îagaia or an>' otiier fais to enable hanai to coanpete

wmath an>' anssi cvcay systcmn of illumination thia lbas >*cî been
<leise<.

fi is a pleasuire ta kntowv tiat several mieetings have already
takcns place iii MuntrcaI for the ptirpoýc of înaking propet
itrr.ngetnenitb for the relepion of the nieinbcrs of the National
F.lectric Ligbt Association on the occasion of the approaching
conivention. l'ro. I3ovey, of MicGîll College, is ait the he-id of
stie uaadert.îking, andl na.ny laroinianent f-itizcnb arc lendinè; their
aasast:ance. Tlicrc as, therefu.e, no reason to, fear ihat Ose ceait
of ite city of Molntre.il for hospitalit:, ailI bu luIl> saista-ineal,.-and
site î>lcasuire of the vasitors during tlicir bni sojourn aniong ai>
.issurc(l. IlsbIceln> thae (-oeniur-Gcner.il, h.ab --oîxmuni

çatedc to lProf. llovey the assuîtanic of lits dcp iiitcrtst in it le
convention, lits picasure îlaayit as to takc place in 'Montreal, andl
lits paurposc if p)ossible toi bc prescrnt. *l'le following gentlemenî
liai -e beei aippointeal as thie Exhibition Commauctte -Jailnes 1.
Gulick, Cliainuan National Electnac: Laghit Association, t36
Liberty St., Ne York ; M. 1). Bai-r, \V. A. Joliiiston, Frederic
\&acliolîs, WV. J. Morribon andl J. Wrigh~t, Toronto , Jolin Carroll,
l'ruf. Jolin Co>x, A. J. Corrivaaî, Frank Redjiathai, S. C. Steacîtl
bon, Montral , (.en. C. Il. liarte, W. J. Ilaimiier, \(!%% York,

Heuîr lines, l'ittsfield, Mass. , F. .Xlern, Ottaaîa, Ont. . A.
A\. Dioni, \Ioiiton, N. 13. Thie ada isabilit> oi postîîoning tis:

dlaie of ilie con% ention front Aaîgusi in, Septenîber k, being con
side(rcal, anala mIll be decideal uj>on by ste Execufaî e Coininitîct
.aa a meeting so be lîclal an Monîreal a wveek henC. WVe inaliailt
liarite belici tiai rte %%icatîter in September %% ould bc found lobe
iiitîdi more Loandua.trnî 1u toniiort aumsi plc.asurc ihian in Au>aîti

11 bas been ont opinion for borne tinie ili.at .a successiulI andl
commecrcially practicable storage battery wvill only be obtaineal
by a radical depa;turc from the well.thaarnbecl miieliod thatt wvas
the ottonie of the experiecnts of Faure. Expenience îîith
.uczumulators of ilhe lead. type--in %vhicli ont invenîor's onl>
diffcred fi-ant another in thc varions foi-ms ai leaders gi-id miens
(Ical to*hanlal the oxide or active niaterial in position-lias but
confirmeal u5. in tbis belief. Thec deterioratian constanil: going
onit n the cell by arreversible chitaical action, and tht niediani-
çal result of thas checinacal action an disintegrating andI clitouting
aliese plugb ui actaae canateri.al, ncsults in the specal> destruction,

(disatbîbîy3 ofthe positive plates ; andI aahn in st-ct Car %voi-'
the severe dcnîands anade on the batte-y, niany ties in die
c-ourse of a trip, togellier avitî the clisorganization ctuseal by the

blhaling tîp they inevitably rccivc, arc added tci thlac inherent
dibabilaties at ibis foim of baller>, îî is no wondcr absat Sua.aC-CN
fui rca-lîzation os not wavtbîn ncaa.h. .. more promiinga :sto:ni is
on undcr experamcnt in aahicht the electrodes are rcspecaia eh>
iran andl cappcr, waith an cectrolytc ofcaisli. potash, or more
bîricthy spcakzing, potassium zincate. The idca i2, not neai, but
ibis as chaînaca Ic bc-a radical impravement on dtît alkalinc .a'.
cainalators brought ouI a year or tuvo ago by Desmazurc anal hbs
--. icî. The weighî for a givcn power is about 55 or &> ibb.

lier horst.-power boir a5itgi.inst ico lbs. for thc bcst iormn oflcad
ator.age b.ttencs. The ecetromotive force oi the couple is smaul,
ha-ang about -S t1 o> -i a volt, but the output is considereal vcr>

,great in proportion Io tht avcight. The cxpcnicntal trips afia
,ai cquippcd wath this battcry appcar tai have been suc.ccssfuil,
.and to gavc promise of commercial pracîicabihit>, v. bich is morte
.hanm eau bc ordianly said of storngc baller> cars , but a ocrse
*'aîb Ibis, as wvith thosc thsat have gone before, lime alone .%il]
.rt auhat uts, succeis %vill bc %whcn aperateal inder advcrse candi
..uns andl bv unskilled labor. Some clectric appliances havc a

ofc ai wrkîing triumphantly %%-lin operated by an expert scicu-.

tisa, but collapse 1-nieiatably Mu-ien subjecteal ta thîe everyday test
ai waa anal ten ini thîe bands of rte ordinary aîîartail

11 a:,îhîa b ii>uLtr iliit otiju dis: preselî ine the enlor
iltib citci;> tdca cloîàcd b> tilte f illb ,a1 N;.a 1.ttra lias betil %o litl-
titilL . E% ci. nit thei l b ofhaaxaii>a the îîîantfaciurng

îiild "ligiiîiIiii Jouit tif hitiffidu tlacia. ajîpearb ta ia been but aî
tiinie.tbunc o baiUcebas t .t.ritcns ttlteiiit tlat lia% c been

itade. *fli la al . aili aIl %.lî> .ttlnîg ug.tcdt tai b icl .a
ilourisl ofrtaniipets landccd uts projectars ini bankruîtc>', andI afîca
clîaniing iainals sev-ciaI tintes, is now but oi simali accotant. fi
as a st-ange commtent an thie enîlîjisiastu whlich reicrences to
tbis migît> power alniost tinaversallv evokze that tbie electait.
ligliî buisson sîtpplying Nitagara Falls village %vith illumination,
tlîoîagb well within sotinci of its daaining roa- andl almost
watered with the spri-ay of dti calart-, is driven by a steai
etigitie. flîere nust bc a gound reason for ail îlîis. Thîe princi.
p.al une. nie take at, abs, sitar beoe f.îctonies, Lin be ebitblibd,
tberc iit be àa ackeî for tltc mîiýnuf.tcturccl goonds. TRae fac
ai Iîower being pa-esent an uiilttnaited quîantaly as no justificatiot il
fo- tie estaîblshamuet ai factonics nakggoods ibai nobody%
%antis, sitiiply to aise i op. rîaen atgria a aater pîouir cri CnC
iniiler faisorable c.tncuaîîstanaes, costs consiclerable to reciaini,
ancsi te interebt ciii te ottlay> for rali estate, ltanies, avaterivays.
iturbinesz anda an f oril, lias to be t-ounieal againsl the cnst of
bteaiti, s iJSa atoile, lb naiucb lesa expetîsive to put in opera
tion in thîe first place. Fuel as cl.il) tn Bufr-alo, ;îaîd the matn
faîcturer bas the advantagc af bas maarkcet arounci film, anda is at
site lîeaclqaaartcrs i cf r-.iiroad anal navigation comamunication. Il
lias lip found ituch li caper to produce the poawer foi the en-
tire clectrîc ligliting ofthe ciîy on the spot than toi takze advan-
tagc- afi te liydraulic <ritaI alrcacl> buailt and practicaîly unuseal
iit tlie f.lîsof Niragair.. .\ltlia)tgll quate feaisible b carry.arc higbt
ing caîirrestt cier thec ititerengng th.~e le initiaîl rent of the
'ialer jaouc tuid montercat uairs > ofl dat iioles .andl aiires %ioula
gic.ttI> ex-ced site 'u>t of (o.d laidl clouan on ste spot ail hiaflilo
Ia 1878, l'îofcssar Thomnsona. tiaca occupying the chaair ai cheni
sti-> ti rte I ligli S.thool .11 l>îil.adclplîi., ciettionsîrutecl in tt
Joiiiiiizofliu Fr.iykliti Isjlitfe tie cn'ire featsibhit> ai trans,
aîitting b> aneans, of clectitit> the puaier of Niatg.ir.a to Buaffailo
and caca> Neai York, bait ai itIa stle% ci! beaideclncss Iliat bas riince

bonscea han bc front r.tnkl ai hi> îiroiession, lic saaia once
that conanercially il avoulal not pa>', so to-day it reniains the
posbilmit of the sc-ientist raîber titan the spcculaîion ai a mars
ai capital.

rc br % ce ral scbemes l>cforc thie public ;si thte present
tiaix- hîaviaîg: for tlieir abject thie utilization ai the pois-en of
N Lgaa-a, thce pronspectus ai -,omie of vhîich combine in a curious
anitci site caipialit> of tlir speculator anal the benevolent inten-

tions ai the pliilatithropist. Tbey avant no profit oit the ]andl <?),
but b> figuring the horst poacer of the faianoub cataract ai so
anu.h per horst powver pier year iliey are able ta nian up the pro-
fits to a liai> sut. Ther- i% a gentît- flavar of 'Mhont agua. Tigg
about dt: figure-s. hikeait-ise a çttggestian of tie flanc Caunty
proiessor, elseashîiece referreci to, in ]lis claboration ai bis scbtme
to utilize ilic laient cecctricity coacealcal abouat the o,997,347 cals,
an Newv Vorl, city. Uniartunatchy tht inexorable laie of supply
anal demanal lient again st.tnJý in the aaay Tis: prospective
inhiabitants ai thc modemr 1'topia arc expecteal ta, btay the land,
anal pets, for their îî-aîer powver anal undertake rte expease ai
estabhislîiag their factorits tbcainschvcs. WVhiat chatnce îbey aie
likcly tai have acien ave final municipalties ehsewberc, avith the
best ai transportation facili tics, offering frec lana,frce aValer powe-
ýuanlmited), andl exenmptian fromi taxaition as an induacemient ta,
ste coveteal factory ta locate in ihecir milst. Bouit ii is the ct
trical part afithese sclbemles that avewsish parîicularly tn comment
aupon It i-, qxitir easy tai Salk about enormious poaver avrks b>'
wbich enougb cecricity is ta I>e genenated ta suppl>- the tiwns

oi Hamilon, London, Tarconto anal so forth, aviib ail tbeir ctec
tric lights, sircet cars, anal poaver for tbeir mantiffctaries. I i-,
qîaite easy. ave sa>, ia *'alk about thraa. ihing%, hait ansimier thiniz
10 do îhcm hat is truc aa claboraie rxpeniment-, a-c noie bcing
tnied in Europe ta transm'ît power over long distance% witbout soa
great a percentage cf loss as tai be commercialhy prohibitive, but
fi-rn the exireme cane îbat bas ta bc takca ai cavcry step, and
the t t hat aith the mosi perfect insîillaaas suspendcd in oil
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the expcristi.nt cars oni' lie conihuccd in dry wceathcr, thc chances
for roronito wouid secin toe c isnewvi.tt rernote. An aiternat-
îng curretît of trcmcndicois tenisionlbas to be cmployed, ma-king
<lic maintenance of the insuintion an alimost impossible task.
As aiterniate current motors are as yet somcwhaî,-t probierncticai
for distributing pur-poses, it wvould lie necessary for the receiving
transformer to wnrk a large lmotor, witiclî again wvoulcl drive a
dynamio of Iowcr tension to distributc a direct current. We thus
have (i) a Iowv tcnsion alternating current generateci at Niagara;
(2) <lien transfoiîned to a current of intense clcctromnotive force;
(3) rc.trnlsformed <ot a iowcr c.m.f.; (4) utilized to drive -in aber-
nating niotorr ; (5) which again wvouid drive a dircct ctîrrent
dynamo, <6) to distribute to consuiners. T;îke into accouint ioss
at ecd of these changes, intercst ona cost of ail this cquipment,
copper conductor% go milles (as it is iînpractic.îble to cross the
Iak-e>. co!st of operating plant ;it generating ami reci%-ing cani,
repairs to ail <lus bigli pressure business, and we tbink, we are
safe in saying that criai cars bce laid doInr in tbis city for equai
lîott-er nt one-filtt li e cost. Wc thinkl tbe youngest enigineer
that sn%% utaitilates a titrottie in this tic Queen City of the
Wecst, wilI grnwv grcy ii <lie service if lie waits until lie is <lis.
pl:îccd b> the acivent ofeclectricity, " Monumental " or otbcrwîis,
<bat is generatedl iy tlie power of tbc cataract of Niagara.

NONTREAL NO. 1, C. A. S. E.
Édiior ElKCTkICAI. Na%%&.

l)EAR Iiit,-Ab thiags are rtmnîng niccly to-day, 1 thbouglt 1
Wouilc emibrace tlue opportunity to scnd you a word froin Mont-
real jNo. j, C.A.S.E. Ne bave at prescrit about 5o miemibers in
good standing, and nt nearly every meeting we bave a candidate
for initiation. he officerb are .uil live, wide-assake mlca, and 1
arin stirc work liard for the interests of the Association, but sorte-
bov iley do not rccîive proper support fromn tbe ituenibers.
Fici e lins been froms <lie start a iack, of iaterest on the part of

somne of tlie inembers. Tiiere seemns toe acn improvement note,
but not to tlie proper extent. WcT bave vcr smiall mecetings at
tunies, and <lus lias a cliscouraging effcct, as vcry feiv mca care
to îaik te einptY scats.

i %voulcl say to ttiobe meinlier %%lio btay away, that the da) ib
n0< far distant whuien <bey sviltle c orry <bat tlie> did not take
atîvantagt of tbe discusbions titat are held i n our halil every
Tlîursday cveiing.

.Sanie wiil say " 1 amna practical enigineer, sud don't 'çant an>'
tiieory or book lcatrnîni,." Tro these 1 wvould say, remicinber the

Vic.l'esdcn'scharg e, viL, l>a-actice and theory combined
«ill inakze you bui-.ced %%hcrc ignorainLe and ta.areleýsnebb %%iii
surcly fatl." They must reinemiber <bat st is not the trade that
elevates tlic man, but i is ratier tlie tuit n it <ignifies tlie pot.
suit or calling ; and tbat muscular potver, ibougli very gond ia
its place, is not <lie ituost essenii requisite of an engineer, but
tb.ît <lie i-ltt.ttmori of the snid v> <lie first step tona.rds cmii-
necc ia nn' <rade or profession.

Again, you %vil] olten heatr the rcma.-r,, " What is the use of a
mans %î'asîîng bis trne learning ail dliese niles and formulas,
wviicn thcre are se few opcnings for n firsi-class nin?" My
aanswer is : GCt tlîe information to make you a first-class engi.
neer, and you --ill find scores of olieniais-in fict Vou <viii bce
ia dcinand. N'ou wvill scldoin finci a good nîcchaakc valking the
sireets looking for a job. T*hey are in demntid. As 1 have
takens up more of vyoir %valua.-ble space tlian 1 intcaded 1 wviii eut
tîis short, lioping iliaI it ina>' set soine of thie boys thinling.

V'ours tr<uly,
JOHN~ jýNC0î MCGîI&rV.

THE FIRST IN CANADA.
Wc, have rccniy gosse into tlie nianufaicitrinig of coppcr

.iîd bra. for elcîirical pîurpnses," said Mr. Fainnan, ircsdn
oif tic D)ominion U ire '%l.ntifactiiring Conmpany, Monireal, to
an IEt î:crirkli NZrwç rcprcM-nta-tivc. "V'ou %ce," lic con-
tinued. " we dlicoveredi in the Bluc 11ok for i1889 tbat ovcr 25o
tons of coppeir w,v as.annua.lly imp)ortcd fronit le Sttes to
this countrv, and we thouighî chere %vas ani opcning for us la thc
drawint: of copper %vmre. The prospewcts were that ilie business
mould lic smnall ta liegin <vitb but in a fcwv ycars %vould grow
coasideratbiy largest in anticipation oithis tradte, wve eniered
into commntaication with thie l.irgct coppc-r rniii in thie States
and mrads: arrangemientts b>' whiicb <bey agrceil ta rall down the
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pure lake copper bars into rocîs for tîs at a reasoîtable figture
and aiso to assist in building a miii htere. rihis wvas carricdl oîît
We were obiiged ta add a large %vingt, 15o feet b>' 6o feet, to otîr
works at Lachtine, also to ptît dlowa cxpensive fuirnaces and
inacitinery, costing, %vlien coînlcdct, over $35,ooo. Titis platt
aîtd inachuîtery, wve férir, possesscd greater productive capacity
titan the requireients of <lie country demand, producing test
tons per day of pture electric copper <vire, wlticli mtens about
3,000t toits >'arly, witile tlie coitsutinption oi Canada to-da>' is
not motre tban 400 toits anîtuaily. Thtis being tue case, we cati
oniy ruti our furnaces two days in a wveck, -îtd tîten lef dîcîtu
cool clown. WVcre it possible to k-cep rtiitnisig.ail tite limue w.c
ShîtIlc lie able to tomn ott the <ire as clieaply, or even clicaper,
tistat it is mnade ia the States. Experieaccd niea front tîtere, to
Miens we have suhmnitied saniples for insp>ectiont, give testiîttoiîy
<bat it is of superior clîality. Our ittili is tite first ever esta *1
iisied in tlie Dominion for tue înanufactuilring of copper wire.
Titis is, as 1 s-iid, a new br.uncii for us. But, in addition, wve
manufacture ail kinds of steel and iran wvire, aiso barbed %vire
for fencing, lirass <vire, lîay.ble tics anîd lirass anci steel wood
screws.Y

Mr. Fairman then gave the reporter sortie iîtteresting inform-
ation about bis worlzs at Lachine, la whicit it caitte out tit tîte
company lempioys about 350 'in, and have a montlly pay
roll of over Sioooo. The coal bill is aiso a large iteni, as
payînent for over 5,0oo tons of coal is sent to Nova Scotia cvery
year.

ONTARIO ASSOCIATION STATIONARY ENGINEERS.
TuE ir.côrpontors as namced in the Ontario t ngincs Act met an

t oronto on the 25 th ti. pursuant te the reqîarcements of the Act. for
organwistion.

Oticers wcre clecttd as follo%%s. i'resîdeat. A. M. %\îekeniý. Toronto.
Vict-Prcsident. R. 'T. Dickinson. Hlamiilton. Rcgistrar. John A. WVilis.
Toronto; Treasurer. Robert Mackie. Hlamilton.

MNembers of the t3oarxi wilt retire in tic following Ortler: S. Potter and
R. T. Dickinson. Htamilton. A. Ames. Btrantford. Johnî (ait. M. E.
Toronto. it yrttr: jas. Des-ian, Kingston. Hugli Fairiecve. Hantilton.
WVn,. Sutton and l'of. J. Galbraith. Toronto. 2iid year: R. Mack:ic.
1 ltiiiton. Wi'akens. Edkins. Wilis, Toronto. .3rt yenr.

On nmotion of jas. Devriii. Kingston w.is sciected for t: ux iti<.nt.%l
mtiang. which wiii taki: place on Ma>- z_;th. z89--.

A Cammitîc ta draft b>- iaws <sa.s appoinitcu. coiasisting or tic T'oronto
membters of thev BSord: atso a Coninitte Ott a forn, of ccitificate. iiae&
:onit itees are expected <o wark qtatcktly andt report fur thssil,. lf posîttute

it is intendtxl <o havece-ery tling in shape <o issue cenificates by the ast of
Juty.

The mieeting wa 'ciy antecsiang .-td harmonioub. and it is cv adent (ruait
the interest takens <hat a grent auaîtk-r of engineers %vit! asatthi-msbives of
the opportunit- <o take out ccitificates

TORONTO BRANCH NO. 1 C.A.S.E.
A-% iast reguitar itecting of Toronto ibnnch N.o. i CA.S.E. helut la rooni
.!1;$h.fteslbury Hall. on Fridlay. May aonc. Presideni A. EL Mskins. prc.

s.,Itd. Alter routine business ha-Jl becn clispos'd of. i. A. M. Wickcns
coinnienccd a scries of short laxturcs an clectricity and dynamo ahtincry.
lic caninîenced tuy giving a lisa of <ha- <crnîs niost coninton>- used iii tli
sîudy and a.pplicntions of cicctricity. cxplaining these serins and conîparing
them wih the ternis i<L<ed in sîrtins engineering. and ulhicl as-e tic sansie
nieanirig in Oseant engineering (ta.. the engineer>. as the vols. inipcre. ohm.
etc.. have to <ha elctrici.in in elcra-ic engineering. Mfr. %Wic-cns atsa
went ioto ntagne<ismn. and explained how ningnects -%nd permanent augnets
were construueted. as svcii as the construction of the dynamo and otoo- in
ail <heu partns. in such a plain and comuprcensivc nmar.ne-. <ha cvy mcm
ber of the Association prescrit. %%ho gave attention to his remnarks. could not
failt<o tram sometihing of tha (suppoct> ni)ysterics of <lic aiectnc dynamo
and motor.

liefare, the Association adjourncd. a heatty voic cf thanks %%-as tcnderedi
<o Mir. W~icL-ens for his interceting lecture. <owhich he mada sutitabla reply.

On motion of the vice-preidcnt. a conaritce qf fis-c wcre appointiltu<
Pttrchxbce sorte cf thacct toks on sicam enginerng and cicctrici<y. <lic
saine to be kept in <he Am.ociation's rooni &t> reference in s.ciling. %%lien
icccs-sar>-. any question or argument on <bai-c stîbjects.

Any cogineer in or aroundi tic city of Tor'onto wlo feels <hat he %vou<ld
likc e o bcornena memiur cf the C.A.E and liclp the cause-.-and Aimidif
-cars get alt ncces&ty infarmition b>- tppl)ing <o <ha «;mcity. W. G.
JUscIkpovc. -7 lIrAni sîrmle. engineer with ].i& Morrison. .- lrj-ailc sîrwr
sa.-st. or ta A. E. Edkins. lresiicent. =2 Agn-s strei. enigineer uith T. Eston
& Co.. Vonge strcet. or io W. lewis. V'ice-l>esident, engine- ssith Taronto
Silstcr Plate Co.. King ,-îrect west.

11c v.srious Asocitions of <ttc C.A.SE;. intend mieeting for a picnie at
Oakvillc on l>ominio Day. "%hoai they uitl tic giad to bas-a th company Os
ail engineas.3 suhethcr memabers or nos. wsho witi join <hen.

june, i8c)i
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WIDTH 0F SINGLE LEATHER BELTING.

Ilv R. c13s3w
'î*m.foiiig sable, lierc îîubîislîed for lise tirst laisse, gives

lise %vidths Or 7132 inch Icathtr behting recîuîred( ta carry varionis
liore powcrs *.t varions spceds per minute ; the beit kcing ina
gomii condition and i wrppmng hiriway aronind cast troll ptuleys,
alsu an gond conîdition. 'l'le tensions allawved for are sucl as ta
punt 110 injurionis strajin un single le.îther iacing.s %viie permlitting
nu0 slippage ni the beit an tise puiley.

The conitions anti resuits are such as woilbc ;ipproved and
tiesirett by leather belting inanufi' :turcrs for helts af liseur owvn
inlaie runîîint; in thecir owvn shop.. ; sa casher wvords, %vherc they
wislicd, as tialluîers, to gct tise best life, drive, .uîd[ monCy's
nîmtl ont tif tilt beits used.

I.I].00 .250 1.500 1 .750 2.000 2.250 2.500 2.750300

.13.25 2.60 2.17: 1.86 1.63 8..15 2 .3U i ;-i-;8 1.08
30 6.50 5. 20 4.34 3.72 3.2. 2.89 2.00 2.36 2.17
.5 9. 76 7.80 6.50 55 6-88 4-.34 3.90 3.55 3.25
20 1.01 M41. 8.67 7.43 6.5P 5.78 5.20 4.-173 4.34

25 36.26 3.01 1 0.84 9.29 .8.13 7.23 b.30 3.91 5..12
30 19.53 i5.6z s,3.G r 31.35 9.,-5 8.67 7.80 709 6.50

35 2.76 sk8.21 15.17 13.01 11.38 30.12 9.10 8.28 7 - 9
.40 26.03 20.83 t 7.34 34.86 13.01 1î.6 10.40 9.46 8.;
43 29.26 23.41 i39.581 6.72 8 4-631j 13.01 11.71 0.6-4 9.75

;5352 286 238ý -0'44.75 8 6 1 34.45 11303 33 10849
(10 39.02 3.1122 26.0 22-.30 19.53, 87.34 1~6 43 30
6 3.7-7 3836 3. 8 204 I785 3.9 3.1 13.09 13.92

6;12.27 3382 28.3 24.316 .23.34 18.79 16.91 5.37 14.09
04-33(3).42 30.35 =6.01 2--76, 22 -' 38.21 6;
7;48.78 39.02 32.5r- 27.87 24.39 21.68 9.S5 1 7.74 16.26

go %2.03 41.62 34.69 --9-73 2-6.os 23.32 238 1892 17.34
8; I;5.28 44.22 36.8,5 31.59 27.64 245 22.3 120.10 8.413
«P 0 S8-53 146-83 390 33.4- 29.27 26.03 23.41 23.28 .9.53
93 61.78 49-43 41319 353 3089274() 2471 22.47 20).59

100 6i 603 ;2.03 i .13.36 1 37.316 I 32.52i 28.90 1 26.oi i 23.65 2 3.W
-N. Y. Elec/iicizi oer

BOILER INCRUSTATION.
SniF. experinients made about twventy years agn, on the non.

conducting propertiCS of boitcr scale, gaVe astonisiîing-, resuits.
The effert of scale accumultion is given as failavs~ - 6 in.
thik reqîlires a 5 per cent 3flflrC fuel: , 1. in. 6o per cent - more
filel and at ;Z_ in. tlîick, i50 per cent. more. This we presuinie
calîtains enie giiess worl,, but if varying front the truth, is flot
ton grcat an esliîîîatc ai lass b>3 inîcrustation. Thisî, liowever, is
by fia ineans the mainî fact in the lmaiter, at least vlite fuel ks
checap. The destruction of boilers, anti dlanger, are inore
im'portant %tilti

To produce stea rat 9)o lUs. pressure in -a clean beiler, only-
321-* afienîct are rcquired, but witiî heavy SCale tiis tenîper.ture
rnust bc increcastd 200* ta 300. For 34 in. of scnte the tient
natst bc 700'. or imûist a iow red licat foir the iron. The lufe of
.a Viler- basn nacasure ni situe under tiiese circumstances ; sa
(litre is neitiier sccurit), nor eConnafly in3 volking ellerusted
bailers, anti no ane wvill do it wvho is acquainted %villa the facts
above gien

We have bail a gooad deai ofiexperience in the use of solvents
and pr-ccipitants, aise wvithaut thcm, CSPCCiatily %vitiî water
dcDositing scale af the carbonates ai lime andi mnagnesia, and
bélievt there is scarcely any case whcrc scale niay flot bc pire.
vcntcd by the use af propcr conplnuncis chemiically a1dapted to
thcir purpasc. As ta picking ani chainaing off bard scale, wve
believe it to bc inipracticabie. 'Men cain nat bc tnisteci wil
such work, evcn if ii coulci bc done.-Indusfy.

RIBBED TUBES FOR BOILERS.
A sFaii.s ofex.,periments have jttîst been canciuded %vitha neî

Luisit ai marinc baiter tube, %vhich promises ta have considerabie
ctffc an the future ai stcam propulsion. The external burf.tce
af the tube showvs na differenace ta the ordinary pattern, but
intem.-ily il is ribbcd longituclînaily accarding ton pl-in patented
bv Ni. Serve. These ribs arc spnccd onc-eciglihl ai the internai
circtiiecnce apart, and a.rc about one-sixth the intearni
tliiileicr.iapart.

The experiments wvcrc conducted %villh two boilers ni the saine
suc and pattcrn in aIl respects, excepting ini the tr.aiter ai tubes.
The boilers ire tcn ect six inchesin lcngth, arid the sane in
ilaincster. The grate surface in cach is 3t sîuarc fcet. The
ta:ai lîeating surface ai the boiter fited wvîth ic Serve tubes as

1,536 square féest, and af tlle ollier 956 square ici. *rite tubes
aIre of tlte saite dialieter In tcti builer, and cachli as a 26. A
lwvelve Itours' trial %%-as c:îrried ou nt Q ctube.r 2z, cadli boiter
onder- tise sainie conditions burning 1 1,872 1,îmînds of coal, but
%îlîercas the Serve boiter evaîînr.ted i i4,ôoo 1îitids of wattsr,
titu ciller alil3' evapal)ltte 103,000 ponds ; or, tlie Serve builer
malle 9.65 pand% of steai for every potind of coal burncd, anid
tlîe ailier 8.67. 1lat as ta $-.IV' lie Serve boiter cvuiporatî:d anc
punind ai %vater more lisait the otiier did for tcdi aie pouid of
ca. If :lits acivantagc shoutîd jîrave tn bc lise saisie iii the
-tellil practice ai uisisg tilt sîeai, tise cfficiency oi the car(inary
marine tube boiter wvill have heen increascd more timai ten per
cent., anid tlîîs, addecl ta (lie :îdvaitaes g.tllLll by tIîc lisc of
steai :it iigi pressure, %Viti briîîg domn the couil consomnptionî
pet- 1. il. 1'. lier* liur alininst ta t lie vaishiîig point1. I îLono

WHERE TO CUT-OFF.
A of:~~îo~î ~~a I>owc,-P tintd Y'rinsl):.çSiuh -tskS.- " 1

%%.ait tO gel 55 pouinds autan efflective pîressure on îny elîgine.
andI wisli tuow wviîert to cut aff if I bîave 6o îmounids ail tîe
hoiter, ati~l-%lire if 1 bave 75 Pionds. 1 arn 1o1cl aba;t tlîe cleair-
ance ks 5 lier cent.» Our caîutînporarys answver is as folluwvs
Ili lise case %villa only 6o îîounds un tlîe boiter, you would prab.
abiy have 0n13' about 55 or so in the cylincler ta start %villa, anîd
cuuld not cnt off atl ail[ ; yots %voatil need foi] steail. 111 Mest,
yti ight. start %villa 55 potînds initial pressure anid 1>3' reasuîî ai
condenîsationî, %vire drawing, etc., bave iess tIsaan 55 poitrnis 'M.
E. l., Creil %vitla fil] steîm ail1 «Ile wa 0131.

To get 55 pouinds iîean effective pressure, requires 55 + 14.7
69.7 pounids average tatal pressure. Thîis 'vith 74.7 pouincis
initial, cals for 69.7 69.7 =a.933 as inucli average total as total
initial pressure. Aliowing 5 per cent. clearance %,e shaîl try
%.Irions actual expansion rates til wve catch ane wvhich figures
up righit ; foi- this prablein in engineering înîîst alwvays of neces-
siîy, %vherc therc is clearance, remaiti ane of " cnt andi try.Y

W'e simal try i.i actual expanlsion rate. lis hyperbolic logar.
itlîrn as 0.0953 andi as %villa clearamnce 5 per cent. it would cati for
cnt oaff a 0.9045 strake, iî Iatîld gîte an aiverage total pressuire
of o.9955 times th ' initial tot.d. Thiis n oîîd bc ton Intactsi.

Trying 1.3 actuai expansion rate, %vliî h liasv o.!62!4 a: ils, hi>--
perbolie logarîtlînîi, il catis for cul off aI (i.05 -.*13)-05=7577
strake, anti gives.in average total p'ressure wvinch as .8077 x 1.2624
- 9696 tlîc initia-litotal. StilI ton inticli.

Trying 1.6 (hYP. log. 0.47) ti3i catis for cut off ai .6063 stroke
and gaves average total 0.9148 font enouglh, bu %%e must àearchl
betw:-cn 1.6 anti 1.3.

TryfiR 1.5, wvhiclî %vas hyperbolic logarithin ai o.4o5 5, and catis
for cnt off at S.65 stroke, vet floU abîat il yieltis 0.9,339 as intcha
average total as initial total. Thiîs is practic:tlly what ib wvaitcd
bo %cry trifling less anîouiî tun i.-tc that il ab tnt %sorth snsicier
ing. .

For 75 poîînds boiter pressure bY Ille gatIge t69.7 potants i»)
sainte) the saine class oficactîlatians casa bc carricd on.
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COMPOUND COMBUSTION.
ATibis day, îîrobabiy, monre iian ata:ny other, bas the subject

of fuel -iat combustin recetîved the grcatcst consideration.
Fraiîi a sallîtiry poîint of vîcw% the qulestioni of sinoke abateniett
is a scîmaus one :ni ont Chiat is receli'ng attentioni aloi lîcretofore
gii'cn i. T[hle question tif econom"a is a consîuler.ble itemn in (lt!e

cosiipino <uî l as Ille re.ttest aimnt of bervîceable licat
frain the least amoutnt (if filel is an end destrable to attain. Th'e
Irisli Textl/e journial contains :ti :article on ibis sublject whicb
is ai present and praci ic.îl inierest, an it icals willb thle subject
fiai the correct vicv

In connection %vitla commnercial and industrial eiiterprise, the
efficient andi ccouinit gcner.îîion of steani probably afforîls a
%vider field iban any ailier for the profitable aîpplicationî of tecb-
nîical sk'ill and in% entve ing.entt. *fi le t practice in moadernî
boilcrs slîaws Chat litile mlore Chian ane-lialf of the available hie:ît
containtd ini tbe fuel is iranbinittedl ta the %vattcr for its conver-
sian ino meteal, while it is natariotîs that the biflk of tais surplus
lient is wtastct1 iii tlîe cliinncy. Nor is the ciioriîats jîecuniary
loss resîilting froin this wvasteful înisuse of coal less tîbjectionable

tlhan the injur> andl incon% enience .arisiig froîn the escape of the
tinutilizetl tonstitucenîs of tie fuel ; for it is indced tbîulv bn rare
aînd isoatcî inîstances iliat tlie >gcntratioi of sîeaini ks effected ail
aIl without the concur rent pîroduction of *illuinonis clouids of
poisonotis smiokt. For hlf a ccîitury imechaniiical inigcîiîy% lias

becin cxlîausted ani stri% ilg tn rellî e oi otlitigate thesc cvils.
Enotigli lias been % riiten ta prove tîc unter inclTticnciiy of the
prebent miens of burninig raw coal, utail tlie conviction bas now
beeti establislicd Chat Chat nicilîod is irremiediably %wrong.

CO.illOUNL>) COàlBtsTilOs.
*'lle gciier.d .îtdoption of ils carrelatit c w'il 'nible the cîlor

nious annual lo.,s rcsuilting fraîîî the lprescrit %îastefol use ofcaSil
in bc almiiosi entirel> .noitled b> the e.\pedlieit of placiîîg fuiel iii
a clased chaniber, and niaintaining it i an incandescent licat
b>' forcing in a sup;ily of air, tht o>.ygcii of -wlicli combjines with
the fuel In fornt %%hat as izentr;tll% talleti for itant of aî better ai

tex.ît,. tlcl'nîîîuî produt cr gas. '[lc forniatiati of tlîk gas ik balt
.î tîrelîmînar> stel) îouard .oiiiplete tlzto of the fuel1 and itb
gtiieratiafl b>)iLîneln lîcat is rclerred to as îîriînary cain
hbtion. Thiîs btibtli% iàianiîn the generstian af lîcat marks ils
dascigcnLe frontî the lamreauili nasteful lîractice, aîîd enmphasizes

the lima.ns of attaining the ( cuflsîîîîatian nott tinder re~ ,. c, viz
tcoîiplete t.oibustzt*dn ttithout sninke. Th'Jis prcinitiar> trnw

formation of bolid fueli ino q-ombustibl: ,.tb as ý,inpleaiicdcoiiipletv.
Il chier peculiarity lies in the faet Chiat .111 tue fuel disappears

iromn Chi: -Iobc(l Ll.abcr %%itlî tlîc itriaîd leasc lian residue bot
grlnk> aroii uecartliy iatter.

l'asbiîîg fui tî ioiuent froin the iiiîîîncdi.îtc piobleni bt'I'ure lit
lu -. î .iîidei.îîîon of tîtc cLosed i.tisiber jîist rcfetred to. nliklîi
as knuin ab Ci gaà îîrotluccr. bts> proper .onistrutioîn îý, .

mlater af grcat miomuent iii the aIl inmportant point ai smake,- lire
%entîn fui si -.Lntitt bc tou thoroatighl> uindcrs'aotl ilî.t once

furied si ç-..înut bc tniihilaiekl. TFi h cpootts of snioki'
as the solatat. lt l(roL.Llbons -Lant;tinc iii alI bitumiinous coal.

Thi.t these ac Li i cn off' on îbc fil st application af lient is indi
t-.mîcd b) tic appearance of sniokt b ence it is af the firsti ha

p)onantit.c tli.t tdais bamhlier, i 4-as producer, bc çonstrîîcîcd ta
transfarin thesc livtlro-c.arbns iota permnanent or fixed gas, anti
ibis can be asbured by causing thei. iii a praper>' fornied strue-
tigre, ta pass throughi tlîe lieateil body ai fuel beforc they escape
ta the miltlet pille or gas main.

flas-ng taus traced the psrciminary part of this procesb for
tr-caîing coal, the ntat step dlaims attention. This consisîs of
aoîdizîng tiîc praducer ras with the o.\ygcn containctl in ait, or,
in other ternis. b>' iniming produccr ga-, sith air and igniîing
theni. sccondatry combustion talcs place, resulting in a temper.

.attire ai about 3,500 deg. F., isitîatit -inakec. This result is bcst
actonipiishcd in a tomibustion chairaher %peci.-lly cans.tnietetl of
fire bgrck, %hir-h becomescý rcd bot. and tends tn maintain a con
stant cquabic temnperiîurc. ahthoujgh thib i% af lcsber manment

ss.hcn the air supp> is alread% marnserd b>) radiant hent froni thc
producer. 'vhich cari bc surroundcd with an air casing constm'uct-
cd af Chan lioan plates for this purpase.

This suppl% ofihe.îed.air shotild beaittcd through.tgraitin&,
or rcgui.tin.&: tal, c,bo Chat the requisite.iniotin onfl% be.idmm:îcd
.a the gris ta inslre the best resulîs ; ;îlso, a sight.hollc is ttsually

prtîvideti ta afi'ard inispection (if tire interiar of tlîe combustion
cb;unbcer, su Chtla ilese ends niia> be f1111>' attaiiict. Siîiiplichly
iia> bc said ta diaracterize tdais îrîcess, antI dais designation

.îlîlIies equally ta the structure or pîlanit as sieli as ta uts 1iii:uim1îu.
latitîîî. 'Ille geaeratiail of gas and alsa ils comîbustionî are uodcîe
inistant and caiîîlete ctmntrol, being sregtilatted, iii eaebi case. sua.
;îly b>' the admîissionî of air. 'l'lie eiitirg: ,rocess is simîple, saIre,

.ut ciriîc:cioîis, re!(tiriiig liithlîei ekbortiaiî of plant, nr Skilltd1
labor. A %vide raiige lias already lîeeîî afl'ortet In tlle emîploi.
mîenît tif

<JAS FUEL
Coîmîmmeiciîg a itlî tîme splendit i clmîteineiis of the late Sir

W. sicilienîs iin ats application tg) ilielalltîrgic.îl puîrposes, il lia,

gratally been adapteti for ther induîstries requtiriîîg calarifît
intensity, unitil tht pîriimciple lias becotîie famiiliar- ta îîany lcalîng
mtanufacturers,, andI its special sîtitabilit>' Io steani boîlers fîilly
recoî.jîzet. In tîmis capaýciîy a dotîble ccananiy k coiifcried, since
it dcmiîands less labor andi iess coal, svitliout neccessaril) increas.
ing the fîrsi cost over oardinary bailes. Practical resulis arc
attained tChat place gas fii ing iii an tnassailable position as a
siimple incamîs af perfecting comibustion. -îîd alsoa a nationial soita.
lion of Ille pestîlenîma.l smnoke problci. Severail ai tîtese resti
hav'e alreadv been giverciin1 tinîs journtal, anti it is intendetl to
supplemneat .tht pranciles a'ndl practice thcn ipublisltcd by tiot
.upplying diagrains ai a steaîîî builer combined wvith producers
for suppl>'ing the g-as, sa Chat these ie.în ai attaining the ecana'
matis îîow uîîter conisder-aîian nia' be fuli>' undersîood, and their
gtiierai acceptance thereby facîiiated, ta tht pecuniary beitefit

afi t.îanuicturers-, aîîd the sanitar>' isrnprtîveient ai bleach greensb
andi ailier cognat industries.

M. ahl tht abolition ai snîokze. tht tîisappearaiLe ai cbmncnys
ina' lie reasoitabl>' aîîtîcipaîed, abs the air snîppied ta furnzice,
no lonîger depends. tîlponi induced drauglît, but is suppliecl b>'
inechanical pressure. 1 is gecrally assertcdl andi bclies'ed, Chat
iroin ane.quarter ta ane.half the total av'ailablt lict ai boilers

lpasses away ta tht cliimney. l>nring sanie steatin ti sals conduci.
c .,b i4vmutent ex\perts on the 9111 tif Novciiîber, i8S9, the

timper.îtnîe ai cscapîng gaises mn the cbnney irequcotl>' ex.
ceCcdetl tîme Islt of thetiherniaineter then uscd, s'iz., 86o degrees
k.~ tîmus siowtiig liow,. iinînn-ýe %olunses ai beat are lost, tien
tinder favorable circuistances anti careful mianagemtni.

t.OSS 0F lIEAT 11CtlME'S
1 litre are itan>' common errors as ta timîine> tel alie ratire,

ont of ishiecli i> iliat a hîgh teînpcmaîure tliercîn argues a z.otibid-
erable loss ai liti froîn thie furnaces ; but dbis <lats iai b>' any
tîseans neccssarîly bibis%, for, if tht cuibinain ai fares be inipcr-
iect, a large proportion ai the gases îîasb isa> tnc.on-suniedl, %% îh
tht cfit ai lowcritng tht funnel tenperatiure; but, an thie other
hiantl sclen tht gases becoînt ttburc.uglyl consuiieu a mutclh largcr
.unounit ai lict as geiiti-tîed, .nnd, tiotngi tht cbîmnev temipera.

.attire Ina>' bc hîgbcr, >'eî a very' îxucli harger relative proportion
ai heai gels ino the houler ta perfori useful svark. Tht Clai
perature in ;a furnace ini wluch incunîplete tnibustmun as iakîRng
place-that is, in iwbmch aî proportion oi tic gases passes iaîî.î>
iii the foi-rni ai carbanic oxtide-m.ty bc, ba>-, 2,oo deg. F., and
tht chmnincy iciraperatire S00 deg. F. If the combustion is, tier)
coinplctel, anti tht carbonic oxide insiead ai ewcaping becoincs
ctnvcrîed ino carbosit. acid, the fui na.ie icioperature ni risc
ta 3,000 dcg. F., and Chat ao' tht chinîney ta Soo deg. F.

flic Rcscatrch Coîrniîtc on marine crîgine trials ha .e recot>
issueti tables giving an analysis ai chinine>' gascs îvhich showV
themIn consisi (a.ptsroxini.-iel' af
Carbonicacid......................................ta-

Ox>'gn .......................................... tao
Nirogcn ............................................. Sa

100
îvbde their tempalerature s'arîcd irons Sci dcg. F. ta Soa deg. F.,
and as tht whole of ibis hcat passed asvay tbrough the chimn>',
îî %vas cntirel' lost. Anl Ansncan %vriter bas remnarked. "Thai,
thc time îs approaching wvher tail chirnncys îs'îlI serve no nmore
uîseful ptîrpose, than Cht ai monuiments ta the foli>% of their btuld'

This aupiratin ms nai rcahized in a startling manner by avercy.
-,imiphc dcî-îce in connection %ith :.ab prodmccrs, which herildý
a nesv cra in thc'histoary or combustion. 1 h is -the advent aifa

à
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discwverY that enables part of the waste gases being revivifiecl,
andt so converteti again into comnbutible matter, in addition <c,
thie abolition ai snîoke. To make cîcar these siple itîcans ai
utilizing waste heat andi rcstoring chimney gases <ci a combustible
condition, it will be necessary ta explain bow thie principal comn-

btistible ingredient-carbonic aciti-is first madle.
In <lie ordinary gas producer, as is well known, air is admiitteil

to support priiniary combustion by its oxygen combining with thie

fuel in first formi carboniç acid ; <bis (non-combustible) gas tben
passes through thie superincumibent fuel withîin the producer,
where it absorbs more carbon, anti so becomes the patent coin-
bustibie, carbonic oxide. The gas is tben led ta a combustion
chaitiber lineti witb lire brick, wben secondary combustion will
take place on tlie admission ofair, resulting in a temperature ai
abaut _i,500 tieg. F. wîthout smnoke.

1W ) now referring ta, tbe composition ai the waste chimine>' gases,
as given abave, it will bu clearly unclerstoodti <at, by abstracting
front <hein the incambustible carbonic aciti anti returning it
througli the bot fuel ai thie producer, it absorbs more carbon,
aîd agains becomes thc patent combustible, carbonic axitie.

UTII.IZATION OF' WASTE <IEAT.

By> <bis simple anti expcticnt methoti, mucb ai the waste beat
is alsoi retumeti ta the producer with the carbonic aciti anti profit.
ably employeti. Tht distinguisbed characteristic ofigas firing is
the absence ai sînoke; anti by utilizing a portion ai thie waste
gases as indicateti abave, no cbimncy will bu mlcuired, as <be air
ta maintain combustion is supplied i u. a pressure, so <bat a
moderatciy sizeti outIet pipe only is necessary for dispersion ai
<lie remaining waste gases. Hy ubis system no chéiîney is neces-
sar>', cutber for creatiug a tiraught Io induce a flow of air ta tht
fumnaces, aras a conduit for sînoe. 'Me only exit pipe requireti
for tht waste products of combustion mnay be contpared ta, the
cxbaust pipe iroîn a large gas engine, anti it may bu leati througb
a wall inta an open space, or conducteti ta the roof of the boiler
bouse.

<ZASEOUS FUEL.

is <bus shown ta bu an economical înetboti af reaiiing the maxima
amsoui of hirat front fuel b>' a system that bas been designateti
compoui -combustion, because it rational>' converts the solici
inta the gaseous state by primary combustion, and <lien com-
pletes the processbysecandary combustion. lt is characterizeti
by the entire absence of smoke, usefl.î effect from ail volatile
bydro carbons is secureti, no cake or cinders are tiepositeti, anti

,$b) meiv.ifying a portion of the waste gases, tlic chimne>', or tt
least that towering structure for dissipating heat, may bu finaîlly
dispensed i bth.

That iis beneficial processentails less expenditure for original
cost, working expenses andi maintenance than ardinar>' steani
boilers, is wortby of serious consicieration by <base who sustain
aur national industries, aien in the face of keen competition bath
at home and abroati. ln <baose interests the principles, practice,
anti expermnc gaineti b> ils use have aiready> been set forth on
various occasions in the pages ofi<bis journal, ant ii is witb the
uame regard for legitimate andi well-directcd economy <bat atten-
tion is igain diticted ta a channel for securing the uîmost beneflts
from-while rejecting sanie of those adverse conditions <bsat have
ton long char:icteied-tbc combustion fci ai.

MEAIEIN INCAUDESCENT LAMP.
A FîcENcH englacer (M. Pauthonniser) bas deviseti a process

of tepaiting incandescent lamps quicicly anti economically, <bat
is, a brokta or womn out filament is renewed. The Frenchi !ech-
îîicai journals tieclare <bat the procels îs îeally practicable, anti
saves money. L'Ekdvido says <bat <lie proces is to lie minro-
cluceti ia the Unitedi States at once, and on an extensive scale.
The Landou Ekctii*aZ Eugmer observes tbat the attemps
have beent ail ta render the repair of broken filaments-a pr3c.
tical <rade, andi, in reference Io the Ilituthonnier process, says
tbat ibe lufe of thie repaired lanip is at ltast equal ta, the original

Tht giass-blower takes the lamp and mares ai the top a bale
large cugli <o admt a new filament. Tht lamp <bus opeatti
is passeti Io a g4%l who, by nitums of specal nippers, c.uts she
broken filamm, *iih site mmnoves, being careful ta, leave on
cacb platimu- ar about one mihimetre (abour one-twenty-
liiih paîn of an imc) of filament. A second girl taies <lie pMc-
lareti lmp and plu"elit in a e whiclueutis lead ;

she then fils the btilh) with a hyclro.carbon t quîd. and introchuccs
a newv filaîncnt prcviously stan<tarclized. tIy <t aid cira pair orl
!'pecial illers !,he touches tlic filamnent <c> one of the ends Icit,
and turnis on tlie curtent. 'lle licjuid becomnesdc<»posed int
bydrogen, which rises through, the licuid, and into socId carboni,
which is deposited upon tht joinit, firaniy coniiectinit, the filamlents
together. Trhe saisie is then clne for the otlîcr eînt of the ine%
filamnent. rlhe next proccss is the cleâuiing of <lie glass bull>.
wbicli. i is statecl, becco.icts. if anyl bing, cleancr thans the iiewv
lanips. Tïhe glatss.blonwer thenl takes tlic tamis agaisn, attaches a
tube ofiglass io the opcnitig macle, andi tlic repaired lairpl is tîten
exhaustecl, the process of exhaustion talcing thrce*qutarters of an
hour, each punmp carrying fivc lamps. Trîe lmlb is <lien cîcîseci
in the usual nianner. The différent operations describeti are
performeti verv rapidly, andi forni an eleganÎ andl practical pro.
cess, and aia> e repeateti many tiliies. For "Sunbeam >lamps
the process is casier still on accounit oi the siie, anid iiiay be
performeci cither to, replace filaments or ta clean the hull).

ELECTRICAL ENTEEPRISE in< NANITODA.
&-.IR. Wnm. llathgate. of the Manitoba Cas andi Electric J.iglîî

Company, recently inviteth le niembers ofithe city counicil to the
woeks oi the coîîîpany in Winnipeg.

Thtboierboseis o <.long by 40fi. %vide. There arc niai
steel boilersoai740 h.p. One huncîreipàounclsoaisteain iscarried.
The smoke-stack is ton, fi. high. and five fi. in diameter. Tiîc
engine and dynamo bouse is So fi. square andi contains two pairs
of compoundi surface candensing Blrown automatic engines of 200

andi 4o, h. p. respccmvely. The driving wheci of the 400 h. p.
engine weiglis ,14 tons, and is 18 fi. in diaineter and 4o inches
face, andi drives the largest belt <bat bas b".n matie in Canada
-three plY, 3 (t. .4 in. %ide anti 88 ft. long. The shafiing with
whicbh i s connecteti is fitteti up with friction clutch pulcys made
by thie Vulcan Iron Company, fromn which art run two Thomison-.
Houston arc machines for city llghting ancl one ,oeo.light in-
candescent dynamao, with space for two mare large incandescent
dynamos. Thre incandescent dynamos af 2,oo0 li.ght capacity
arc run frin tbe shafting, ciriven by the 200 h. p. crigine as weil
as <lie arc dynamos which are useti for private lighting. The
total capacity ai arc plant is s25 lights, 2;ooo, c.p.; the total ca-.
pacity af incandescent plant is 3,oolights, s6 c.p., with capacity
for two more incandescent machines ai -,,5o lights, ta bc in-
stalledti <is fait. The punips in connection with eacb engine
consist of anc Bllake air pump, anc circuiating puîtsp, ane duplex
boiter iceti pip, anti anc large Nonhcy auxiliary punip ie,]
up witb soo feet of 2-' nch haise for Cire protection pnrposcs-al
driven by stui Trite workshup cantains a 7 li.p. Otto, gaç
engine furnishing power for biacksmith andl machiner>' shops,
wbich -ire fittedl with two lathes, one s 5 foot anti anc 14 f00t beti.
screw. cutting machines, cîner>' wheci,; printistone, dirills andi
punching machines, ail the neces-sary rep:êirs for baths gas andi
electricit>', being (lonte in these sbaps.

A GOOD SHOWJNG FOR ELECTICITY.
CiHit.. Inspectobr Mcl)eviit. of l>hiladelphia, inakestbcfallow.

ing mtaternent in bis report io the îînderwritcrs:-i
"1hte rc over 5,So0 buildings in i'biladelpbia wbercin

clectric currentsare useci for ligbt anti power purprises. 0< <bis
number, 287 buildings (seven ai ehicb ame dwellings) have thcir
o%%ns appar:stus, the latter varying in size fronti a 20.hight to ane
of 4,000 ights. The nuînber ciiliglis furnishei by these privait
plants aggregatcs l8a,25S incandescent andi 3,325 arc lights.
Ont retail mtore contins 482 arc ligbts. There ire filiten
public stations distributing electric currents toall sections of the
ci:>', ftîmishing thousantis of lighîs anti power ia dwellings,
churches anti other classes of bilidings. The numbcr ai tilchts
supplieti ly these rrespectivec stations vaisfront the small
stationm furnishins, ;!ooo. sea the Edison. wbich fl.îmishc2s oves
4cýooo incandescent lights, anti current for a large nuilber ai
nm. The electric n<olors inuse art of a capacity ranging
from ont-eigbth tai thirty horse-power (beins- useti ta a grcat
extent as a ,ubstituie for laborious bandi or kbot-power in clwell-
iffs andi small workshops>, anti are being rapitily introducecd :%s
a more ready> motor in place af steam anti hydraulic power in
propelling machinmr. No inseraniic lois occurreti in anv
bldg in our ciy duting the past year front fire where the
ciiuu-',e'ad be in any way attributtd to the eletuic iresYl
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SPARKS.
'l'ie tu%Il of Nordi BIay. Omnt.. Is aliortiy ta ie

ilihtt5 iy Cleimnit>'.
Th'ie qutrsion of citrie ligimttrg is bircng cou-.

siiiereri iîy tli tîlî is of .iltoi amiActon. Omît.

'lie village of Creiiore. Omnt..* wiii Soult lie lin
tlieemjoyiniemt O! re mmmi inersîridescemît el-citie iiti'î.

Th'ie ditrectors of the Fort WVayne Électric Co.
have cli-ci.trcd î ils idcmrri Of 75 Cerna Perbhiart tu
sioekholders.

'l'ie miuilctpai auitiorittes of iLachiine. (re
lhave emtered into mn conrurnt sçtîh Mr. A. J. Cor.
rlseammi. of Montreai. to ligmi Ilme towmi iy electrie.
Ity.

Th'ie Ncwv Bruniswick Eiectric igiit Cnrinpamry
imas mîst closeri a ba.rmjaimî l suppiy the City of'
St. Jouir syith 125 arc iigitç, wlich :ire to ire ln
oprn'tumi mn %ix wvs

Thie Canm:îian iîelre tetgrujri lii b, slow
a'oririemeuti mo Irle ironndary lît Sumars. muid, or

wite ma iii operatiomi (loin SItie. W~asm., ilrotmgli
lu tire (am.i . i i>.cfmc mîuir ilet.

j asepir i'ciietter. amn emipioyec of Ille Stanmdardi
Elecîrie iglit Compamny. Ottawa. svite sîorimg
on Irle toi) of a So fom pole' rrissel iris iroid anrd
fe11 lu Irle sîdeusaik. i le dired sîlile bemng cori-
veycd 10 t11e iospital.

ThIe Eruisomu (lenerai Electric Conmpamny (Cana-.
diami district) liasve nirioei imto timeir new svarc-
l'Oust. 'flic Eisori liiidit g.' 77 IMy Street.
Toronito. Ille offets are very commîca'.mly ar-
rmngrd and mrcciy frttcd ri), ami su ien ireir dis-

playm> monit is caamleted. iiey ui have qîrite ;min
ciairorate display of clectrieni npp.r.îus.

lTre faliowmng ms tire mie for Ccatinmg îir
aimmommat oi' exciting trower tirat is rctîuired for ai
eictroniagni't îruiltrg rnt its arrnatore. itm tire
c.mse seierc tirre is a closed uîagnetic circuit svitii
imo lemîkigeai' mmagrmm'it linnan. 'rake tire squaLre-
roof of lime ircumids lier squmare inîch - nttritiîrly
titis by ihe mîmean toi-il lmîgiî (mrintie) ail
round llmie iron drermît: divilie by Ille ikermiiealinity.

andii finaliy tmrîitiy imy 2.66s : tlic minber -,0
rîiaimed wiii ie lihe imumibier of anipere turmîs.

Th'ie Vamrcomscr Coai Co. lias ordered ai coinr.
plete -'iectric plamnt for mriniimg purposes. consist'

irrg of an mundcrgroumir trammssay witlr poMer
srf'rciemrt ta mruaimîtmir . sîkeMI o! cigim or rrie
mîries ,p'r hirr suli mso0 loarlenim cos tamris
mîovig. 'i'iere Mil 'miiie &)0 uicmîdirsemtl.mri
for tire iu thictintler-goumrd wvorktiàs. amnd tire
dilus andi cuittmig mam.cirnes sîill ,Iso bie oîrrt'ril
Iiy e icitt. 'l'ie plant su'ii cositrle'i
$Soooo anud $ioo,ooo. 'T'is is tinmrrdrso to ix'
mime t'irs introduction of eltciriciiy for iniiflg
Imuposes ii Ca'nada;. T'ie nliboir Comiîtiany are
tipling tlie Oura.

WC lakeC pleasirre in tdiretmrrtg Ilre attention of
iiosc engage* imm elecîrmeal enierprises in Camnada.
ta tire artcivtisenmenicof the Vuîlcanized Fibre Co.,

wichi aîrpeam for tihe frrsi tinie in tise panges ot
titis nmiieir. 'Illme Commmpamny IxVgil time mrramimfac.

,.*rtof v-ilcanited libre about temt yeairs ago.
'Ili'in ratcria ist prodîuced iy trciting spcciaiiy
iîrtcxrrret ucgc.tbi filine wuirh pour i ciricai
agenrts. wiiereby lire CxieriOr portion of tacil
sc'îirrte fibre liccoiies glutinous. and wile in
lts-m cunitiîon the %%fioin ass is consolidated
lminêer vcry ireavsy purssure andî Irecoîrmes pricii.
cmii' ioniogeccus. Afrerti6 limechenricals aie
esiracîcui. tihe liis-s i imîainiptrlaîcnl. oilicni.
lreNs,cd. anti ctired hviî>s'atîî nictious. Il la

deuigtiedl for use inruia' clecîricai mmmd gcrema1
mimicinkit- suorIc. and is snid to lie ain escellrni

imsîrator tor dry prositions.

A project ia on foot, lime abject cf uuiicir is ta
imoir a union fli nic initier the mttsirsecs of

'lorovnoa nd li aiitton branchres. C.isiammi
Oct>' Sîalionary Ermginters. un Domiinion Day.

O.tks'iic ms ii prratrably ile sciccied asu the locationi.
fi ns iioîned tiu L.onrdon. Iinmmforel and Stratfond
irmncîmes Mîill auro ire seeli represcnled an tire

occason. 'rhrr ma notiinng liti.c a channr or
pie-nie :o pramoîr acqu.iiiacvship.ind indtm'cciy
lire welf.'e of thre Associaton. liere's Io tire

PATENTS
Obtalned ln Canada, United States, Great Britain and ait Foreign Countres

TRADE MARKS, DESICNS AND COPYRICHIS RECISTERED.
1hrstrtr:al.tiooi andi Reta= as to vlitdity. Searceis made. Inftingeurrentsinvestigated. AMmner i

,%grcetntnts Irlw. illivice on Paient t.nws, etc. Special Cotraseilors in 1'nteiit Cattrea.

FETHERSTONHAUGH & 00
PATE*1-N*r IAR RiSTERS ANI) SOItCITVORS.

LI.I:C'RICAI. AND '&\ECIIANICAI. EXPERTS AND DRAUGiI'iSNILN,
tatiiti11ii ilirik oif Commerc ln >t4ileitiU,-"1 ON '.

(14reulîit Fluor) R NI.

F. E. Dixon & Co.
MANUFAC'I'IRERS OF

LEATHER BELT-INO,
70 KING STREET EAST,'TORON TO.

lik.AI>QUA&RTrRs FORt

ELECTRIC LICHT AND DYNAMO BELTINGO

\Ve bav'e the following Leather Belts in use in Ille works of Ille

Toronto Elcîric Liglit Co.:

Orie 36 inch beit, 98 feet long.
One 36 inch beit 100 fet long.,

One 36 inch bt 123 fect long.
One 38 inchi belt 10 fect long.
One 24 inch beit 100 feet long.

And ovcr i5oo feet of 8 inch belting.

Ail of flie above belts are DOUBLE TrHICKNESS. The 38 inîch
belt is tile largest belt es'cr matie in this Province.

Wo are prepared ta furnish belts of any size, two or three ply,
Up l.o 48 inches wide. Euery beit fully guaranteed.

SENI) FOR DISCOUNTS.

ii's !!c!îing I iatntt.Bool, inailed frec on application.

Eleotulo Ligit_ Suppli 1es-
Covered Wiîe, Insulators, Cleats, Alternating and Direct Current,

Soldering Saits, Tape, Cut- Dynamos, Converters, and
outs, Switohes, Sockets, Meters. Repairs prompt

and Shades. and reasonablé.

TORONTO ELEOTRICAL WORKS
:U~4eiieStreet ]Wcqt,, - 2ORONI'Oi
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SPARKS.I *he Royasl Electrie Co., of Montreal. lhavet

gc lierotisty doriatc<l a t0 Iight arc dyîîanio Io
M(1IUniversity for lise in the electrleal1 engi.

ivcriiig depttrtiiutt.
*1lîe alic liglit plantt installed by tilt Edison

(kiieral Electrie Co. nt Niagara Faits. wasstartctl
îîlî last wcîlc, and is pronounccd by the local
Comîpany an umîcualified succcss.( luet Edison Gener.îl Electric Conipziny hîavc
gr: ilicit iii.-clincry in operaîlon about June Est.
The:y %vill cm:îploy a staff of about 500 menCf.

Thie lcl:soîi Gemîcral Elettric Comîpany have
closeLý( conmmeit witl: Hector NMcRac, Ottawa, for
anu clectric percussion drilli atîd Iîoist for isu il
Ili', plîospha:ît suints in 11ellpleton. 'l'Ie plant
will îrolbal lxin lu se in J une.

Tlhe Edison Gecral Lle.cric Co. have rcently
closeti a contraci witlî the WVinnipeg Stree~t Rail.
Co. fur soo Il. p). genmrator and four extra car
equilliiCItS. ht 15 iuxpcted Chiat timis plant wvifl
lie lu operation about june toth.

'Illei Edison plant installed in C Ontario Roll.
ing Milîs at Hlamilton. Ont., consisting of test
2000 c. p). arc Ianips and 135 inca~ndescenlt lamlps.
is nitining very successfully. and the nev -arc sys.
tein is pmonounccdl a decided success.

l'le Eastern Electrie Co..* of St. John. N. 13.. (11sý%w'C

olierating Edisonî system. art niaking very r.ipid
progreSs. 'flicy 11--vezalrcady overt.àrce tho*usiinîl
liglits in o nrtion, and have recently addud two -40 1il (I EI
750 light rEdison dynamnos to their equipnient.

'flic Roy-il Electic Co. report dit folloiig
biusiness for the past niouth: Sold the Roberval
Ilotel Co.. L-ake St. John. Que., a 300 light
incandescent dyiiîaîîîo and a i5 arc lighît plant;
the Sherbrooke Gas & %Vater Co..* one 500i Iiýht
alternating incandescent plant : thls St. John (jas B
& Electric 1.ight Co.. of Si. john. N. 13.. one
iîoo lighît alternating incandescent plant; tule St.
Johîtîs Electric Light Co..* St. Jolîns. à\'ld.. one
30 higlit arc plant: R. B3. Angus. of Montreal.
for lus residence at St. Aunies. .Que.. one So liglit
£ lint. On dtir large order »for the. -Standard
*lcctric Co.. of Oitawi, thcy have installcd andI

staitd siîcccssfull>; one 15.00 liglit alternating

! lanît. %vith anc 8o, 1i. 1'. generator. and .sevtrai
nuolors of diffurent sizes. They have comlpletcd
the installation in the Vancouver Opera Hmuse.
Vancouver. Bl: C.; staried up and completerd a
soo light altern.uting plant at Moose Jaw, N.W.
*1*.; inst-alled for the Standard Shirt Co.. 0fNMon-
Ireti1, Onc3ohiglht incandescent plant. and molors
in te following places -- Suns Life Assurance
Ca.. Montrean. C0o11 for pssenger cîcyttor:;

j Il. lturks & Co., 2 h.p.; J. D. Anuhersons & Co..
clothicrs, MIontreal. 3 hi.p.. D. Walkcr. Mon.
Ircl. 3h.lp.; joseph Fortier. stationer. 'Monîrual.
.3 li..

COPPER WIRE!R COPPER WIREI
Guaranteed pure Lake Copppr of the highest conductivity, carefully drawn

to decirnal gauges,. and equal in quality and finish, and price

guaranteed lower than -can be, imported.

GAPACITY: 1O TONS PER DAY.I
TINNED COPPER WIRE,

MERCHANTS COPPER WIRE,

WOOD SCREWS AND WJRE NAILS.-
AI)DRESS FOR PICES ETC, ETC, TO

DOMINIO'N W:IRE ;MAN'FC. QG0., ITO.
~O~TELAT
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THE DIFFIIENCI BETWEEN VOLT AND A14PERE.
*imH follnss-ing question va% puit to *l*lii<tss A. Edisont In a

recent law suit, inlitnsmcr to whicil M Ir. Edtisoit gives a îîrctty
clear definition of the woirds "aîniiperc anti " volt *':

Q. Explain what is <ueant b>' the nulîiher of -tilts in an elcç.
trie ctîrrent ?

A. 1 s%011 have tu use the analogy of a waterfill t<î expiant.
Say we have a current of watcr ami a turbine ssce.If I have
a turbine whiel and allow a tiîousausd gallons lier second to faîl
front a lîiiht of one font on <lit turbine, 1 gel a certain Ipua-t-r,

we wili say une horse-power. Nosr, tise omie foot of fait wil
represent one volt of pîressure in cicctricity. and the thousauîd
gallons wili represent tht imuere or the ainounit of the current
wce will eali thit one atopere. Trhus we have a thousanci gallons
of water, or one amperc, falling one foot or one voit, or 'ioder
ont volt ot pressure, and tlic water .working the turbine gives
olne.horse power.

If, now, ive go a thous.4ind feet high and te one gallois of
watrr and let il fait on tlic turbine wlicel, wu svil get tilt: saine
posver as we bacl beore, tîanieiy, une horse-power. WVe have
Mot a thousand tintes less current or- lt±ss water, amdi we will Il.-ve
a tiîousantih of an aulpere in 1 icc of aile anipere, and wve will
have a thousand volts iii place of one volt, andI %v will hîave a
fait of watcr a thousanui feet as against one font. Now, the fal
of water or the hcight froî,n whicb il faits is the prcssuîre or volts
in elcctricity, arndi <ie aiounit of watcr is the anîperes. Il wil
be scen <bat a tbousand gallons a minute falling on a mian Iroin
as beiglit of oniy one foot wouid bec no danger to the mari, ani
that if we took one galion and took it tip a thousand feet anti

let il fait it wotuld t-rushi hit. So it is tnt the qtîantity or cul rent
of wafer that (I(oth l anxigc. but il la the - eloeit) or ilue iprcs.
mitre <liat produces (lie cifect.

]PLUME ARIA.
1I iii- fractionî of a1 square foot of orifice rcqtîired for the do'-

chîarge of a given <iinnîber of1 gallons of 23< cubit- luches cadi,
utîder ais>' csiret hîead, ns an>' givemi numuber of miinutes, îs
fotind Iby dividing tîte ntithber of gallons by 2263 times the number
of IutîIlutes aild Ilhy t lie square rmot of t lie liead in feet. Tht table
litre gis-en shoiss how rutucl orifice w4ill bc requircd to discharge
otie gallon lier minute. uiet v-arions lieads in feet.

11F.AI), SQ. <1'.

'4 .707

2 1.414
3 1.732
4 2.
5 2.236
6 2.449
7 2.646
8 2.828
9 3.

<0 3.162
1< 3.317
12 3.464
13 3.6d)
14 3.742
15 3.873

1%R E 1%
SQ. V<.*II,

.00062
.00059
.00044
.00031
.00025
.00022
.00019
.o0018
.ooo t6
.00015
.000147

.00013

.000129
.00012
.00011î8
.000115

<Et>ISQ. i-r. AREI/Ft
i-'ET IEA). sQ. FEE..I

t6 4. .00081
17 4.123 .000107
18 4.243 .000104
<9 4.359 .000<01
:!0 4.472 .000o98
21 4.583 .'>0009(
22 4.694 .000093
23 4.796 .00009!
24 4.89<) .00009
25 5. 0OO883
26 5.099 .0oo086
27 5.196 .000085
28 5.29)2 .000083
:!9 5.385 000oo&
30 5.477 .oooo8
31 5.s67 .000089
32 5.656 .000078

-'o74vep and Transm'ission,.

PERSONAL
il is Ntated to bc the intention of the M>minion

Govrnîtitent Io appoint Mr. John Dodds. of
IKingstoîî. to the position of bicassuboat inspector
as the succemsr of Mir. 0. Il. St. John. whose.
rcsignation svas noted in the t u.CTrcAl. NF'Eus
for May.

The gi-niai prrseîtce of Mr. 11. M Grant. gels
i-ral travelling agenlt of the Vulîcantimid Filtre Co
o! Wilmiington. D)lnae I<iînillîeîl for a1 <trie
spatr the other clay ste EiErastA.
sanîctorumt. Mr. Gr.înt vibits Caatl's <fur fie-
queiît<y. and finds antong iti t vhctricat jicople of
tis country an% cver wîdenting constituency for, the-

skof the Weil.kno*o insut.îting nimirial nianil
facturei b> lits collptl)11.

NOTES.
1 ic fir,,t Cei-tri cie.t tu. go iltu .qwt 11t1i,

in (JtttA .1 , l-s I.î %.f.In .. Rî'.lif i'

M . A . M . W î lc' - . 1re sa i l iît o f tit. ]F ti-iniv a

<boar,> ut thet .anadi.it Asçitî oif tîsi.

tnizineýer. a& a selurivr .11 t r.-gîtl.r nire.tuig
0f Hlamilton iir.tnch No. .2 on ilbi t lt in't.. idt
revportid the resuit of tit s%rk o! the l.cgisiativc

,otiîîîniître. Mfr. Wieiiî aho gase to the
îtteîttbvrs a %Itort t-i<k on Elei-cicts.

A v-alve for Ntr.tlt or water lias h<ki lt înicltt41
nt Canada Iby :Ir. Thos. Ril-y. ofTloronto. Ont..
un the tth orjanuary. t891 (S'o. 3.;827). TItis
tnçelltloît cotî$sts of a tiiiov-aie s-a.t o! tite.
valve- à w-ashe i%. I etsu-cîî thr-se iwo
!,rat% n csjstiun 1a% <îril 01t te spinalle or filet
saisi bsiiottrd iîy a l'erilitnetît I)il-. ;Nlîrtr
ttîis lcar .. î a rr-cas in whlun a wsîri% fî>rced
to presclît k-akiltg.

-ROCERS' DYNAMO 011
Guaranteed Superior Quallty

and Eoonomtcal.

SAMUEL ROGERS & CG.11
30 FRONT ST. EAST, TOIRONTO

XIA.SIF.CTURIts 0F

Helsst EagIs, CjIIoeder and atier 011:1

ill Patent Friction Plliley

ANDOCUT OFF OOUPLINCS
For Eiectric Light Stations and ail purposes where intennittent power is requiretl.

MYILLER BROS. & TOMS,
<iwrfta..ra te Miller Bru,% & MiU.h.U)

Toronto Office: 74 York Strut. NONTREA1, QUE
ESTA BLISIIE» 1869.
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W. COPPERINE ob

Sîîwrmîtîm cnsfe'. Witter Wark.,Dl t. toit-

ToRON rci. jati Io CRO TNEAND8OE \V. sl'ooKi. JESQ.. 4vNL
TOWN IN CANADAPort I Iol>c. Ont. " le1

NE ONLV PLACE I !1I)a $11 m ilm p>zeil 0 omy lt ilr i aI M& 1
ye.irs- cons antt% day nuit imîglit . , un mir agb l al

t~\COIIERINE lis<it "I.

..l î.îk. fui iistif. I .mit ptm il- fita t *

l% it ll î yoirs m n itv;;lt Xll:'Q î ' Nt'~
i.~o 1) Ose s

Chlief I.igmLvr*o aîi e~mr WM'ork". ~

THE BROOKS MANUFACTURING CO., Lrit.,

CARBON POINTS FOR AIL SYSTEMS 0F ARC LICHT,
]P»E-lTERlRH ONTr.

THE WHEELOCK ENGINE b.â
4?

The following fit Ms and corporations are using the Wheelock Enoine for eleetric Iiq/iting and Plectric sti eet railway purposes:

V.triiiouîlî Elettie Lmghi Coa. Y arthii1. N. S.
Frederictonî Eltecirie Lighi Co. . Frtderictati. N. Il.
Ilatilax Gas Co. (2 engitnest flalirax. N. S.

<) liawa Elecîrie Light ('o. . *Oilaum. Onît.
îieIph Gas Co. -c Pl,Itrilii Ga-. Co. . Bcri,
e ;.tic Ekectijc J.igliî Ca. . Gait.
t ,rl)or.ilion of Town ut Orillmia Orilim.

Reldeviile Oas Co. . k-Ileville.
Itiuc1cvjlil, Oas Ca. . . Irockvillî'.
1, Eatoil & Co. 1El*ectrie Lîght Stationi (2 cuîgtiluic Tcronto.

Relîfmmw Electrmc Light Co.. Rcnifrew.
iirockvillc Incandescent Electrie Liglit Co. t2 enme-> Erockville.
\Icirapaliian Ecettic Surecn Raiilway Co. (conipo:îndl Toronito.

t anington Elec:.rie Light-Ca. l ea:iiimgîan.
itil ïecctric Light Co. (2 enRinesi London.
%Vr<is:ack Etectirm Lighî Co. . WaOmsiock.
mobourg Elctric Li ILCo. -Coourg.

'tfgVICElectric tîtC.otamîk'etiIe.
\t'ii Formst Elcelric Lighî Co. Mtiuit Forcsi.
Il -Milton Elrcirie I.ight Co. (2 enRines) Itanîilton.

C'orpoation of Town, of (otIvuicl
'Siratiord o;is Co.

Reliîîe)r Eltcric Uglit 0'>.
Artiprior ELIctmne Liglit CO.
Corporation of Town of NiELîIl
P'ortage IAi Prairie Elccrit i.glît ( u.
C orpoatoion of Toilii of Col!ingwood
Corporationî aiTown aofl',ct0il
Kinoîrdine Electric L.iglit CO.
IlI>mcnmîam. Electric Liglit Ca.
stmadirov Elciric Liglit Co.

Corprmî:oni af Village oifaiîmn
11.',gcrsvilte Elcctric Light Ca.
1l'nibrake Electric I.ight Ca.

Nma ar. ~lIs Elcîric Lighi t
Fu1,9'l ccîric 1.iglit Ca.

Preston> Eleitric Liglît 'Oa
I.istowcl El*ectrie Liglit Co.
I.inds.1v Electric LUglit (*<i

Wmnîi . ciric SirtLC Ralttay (nr
Essex Cénîre Elccirie Ligtit (0.

<''olert h.I t.

* Waterford.
N .r!ll)rior.

* mitch M.11.
(<,illîîîgwtnod. Oni.

* I>ion.
Ki'~nr-irclin,
.i I li il erîtolî.
siralliroy.

* Narkha.
* i 1aeisvillk.

Il1embroke.
Nîagia Falls.

* Prestvnts.
* Lastowel.

L Iindsay.
* Wînn1ipeg. Man.

Es'c'x Centre,. Ont.

G3-A]LrTe
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GOLDIE & KoOCULLOOH,
OIL4TARTIO-
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FiRSTBROoK BROS. AMl. 1 IAL.1 1 I l1-LtO R'Nl.N1o"AAA $4"o,î>.
SnALtx.CAMPOCLL.K..M.G. Pnts

Iiiiiy St. )fuit, - TORtONT'O. J Giv f0t ar'HEJOHdN L.1BLAUiit Eso .Vicc pncs

Side-BlocksIloOfcnd.

Cross-Alrms
~NGlNEbt~ G.C.RouB. Chief Engineer. AFRAS R. Socy. Tr as:

Ile ,..- mion îI~the EI.i*.:it i.1 N i COtiSULTIG " : HEAD OFFICE:.2ToRoNTO ST.

ie n-rret.pnIldll i v*, ,g. TORONTO,jPrevention of Accident aur chief atm. Economy of fuel secureci.
XO I'L- Ihc orlcc or the C.mpany have been reîîIl»ed rrxiî above nddre'£ the C±inacla I.e liuirditig

40 RIP
GPull1eys & Gut of f

4-gouplings.

SPLUT OR SOLI D

J4owyoLi mAt4&rEDWITqIjT IT.

S.0 Di3aiitfoicI, Can'i

Dodge Wood Split PulIey Ce.
NIANLTF.WTURERS OF

SPLIT AND SOLID

fMIILMiEy-S
OF EVERY DESCRIPTION.

Utir Iroti Cntre u îth \I ipie Rail lluUcy arc madec spccdall) for higli

specLds ccuibinng, GRJ\TETs 'TRE\L.TH AND. BEST BEULT SI-R
FACE, %vitih liîgiîtiles in uu'usic tnd perfcct nînrnng.

Send for Catalogue and Discounts.

Dodge Wood Split PulIey Co.
TORONTO.Telephone 2080, City Office: 83 King st. West.


