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OTTAWA ELECTRIC STREEr RAILWAY.
~Vctak'c pleasuire mn jrescîliîîng La aur realticr ani illstrattoit

.1ctiluipanIlicti by a fewv îpurLcular f ile cec:rit bî rret raiiway
recentiy conîîpietcd anti put In topcnutiout In Lile capital a>y of
Ille Doiini.

',ie total leîigtl ot flic roati is about tell illes. l'lic guage

Il. p). WVestinghtouse geiterators, driven b>' water patter obtainc.i1
rni flic Citautiierc.

'Te cars, sixtecs, ui numîber, tîtanufractureti by Mcibrs. l'acier-

%011 S. Lorbin, of bt. Catburîncs, arc rcd cquippcd with tise 2o
lip. Westinghouse single reduction maotons, anti arc li>itecl b>
incandiescent laînps. T rails arc umctl, and tc roatibeti and
cracks arc of file nta'.L ,ul)>,tnti.il , iartcr. [n f.uct, tile c.on-
,mniction of flic oati in e% cry partictilar i: r in atûxrdl.tnic %vtt L
tue inosu mîodern lîractîcc. Tîte ssork stas dont limicr flite
dlirection of Nlessms Alicarut .n.l Snpcr, of Ottawva.

lite roat li.a.- worked ver> satîsbf.itr-inly, no tilfliull bcaîîg
ex'pcniencctl in iuuiting th btecip gradeb on ý.crLaIn portions oif
the Une.

WC regret La sec it stateti chat b' .e 4unoîis Mondcr un flite
Paurt tf flic provincial reg~isrars office the tolite Dr ile t.iiltsa) is
tiiscovcredt tu have bcu incorrcttly lid dowîn, cnigcndcring
çltubt as to tule ruglit ci te conupaîty tu oe.cupý -crtain bireeLs.
mhe oiïiccrs of tlie coînpa-ny, Nlcs>rs J. W. ~i~aprcsidcitt,
%ico. P>. flropiy, s'îcc-prciulcnt , Wsnt. bcott, Lîcitsurcr , 1). C.
Decwar, secretary, wcrc oblîgcdl Lu figlit tlic exîsting htome ta.r
t.omipauny for flic nght cf ssay, anti tîe cnteiprise tsiich tue>y
have dispiayctl sitouit entitie tlicmi to bc cxcntpt front sutfferiitg
furtbcr annioyancc and ioss on ace.ourt oI mistakes on the paurt
of otbcr People.

TREATM1VENT 0F STEAM BOILERS.
Mt R (tititîupol.ty, tlle (iii,,uidiin Jetisni/ eDf (t>t-cDe, (ie-

.,Cr% est q nîdit (tir is e% itiellr tiebirc In eiigiitelit ader lu
regatrd il) thiigs4 liertIiitg iL) ti it lrv ind Lu strai appiircs.

Ili a remiît airticle onic ue 'I're.atîitciit or1 steamnilulr, IL
g.use !,inle seilbîble '%Ii ttc it lie tuecessit y or keîeping tlite Safety
s ,lscs fier, tile tter gauges lecar, liow-off cacks, puitîps, ani
cvery Liiig abolit .1 sIi ti builer i it proper ordei Ail titis is
vely~ goîud, but wlteii aiie las te. duiiic ihat " p)ro)1er orier"

svouîl<l illeait for titese bLealit applianes, dite i% l00111 for tlifer.

entte of op)Iiin. NtL %Cr) iit>11 yt.lt .îgo, stii %teant boler
tscrc niit.i el>îî 1 hiîtgs, anti the ipre%-ittre uiset ini cietnt
%S.tb flot mtort tait ai fcsî ptunds tbot ecthat of tLie atmosp)hcrc,,
flic ts.ggon sitapeci boilcr %vas onc si> le chaL ta sery extensive-
1) adtipted. jaîttes WattL usetl uhiîtîî, and it te e.îniy books of
bteatu eng~ineering, vl.ubaratc ruies %vert j.izi.ei for flitc proper
proporttins cl tese licirst. 'i'iey svrc t aitlrLctcti t> safeiy
tarm> àî fi pount(I5 iiiesitre, buit froin iici s1î.ua't iicre balfle Io
injut> frutti flic infernal picssurc cf flic air ýild flite cooing
off cfte luoier prcducc a s'artiiiiî isie. Tn gu:urt ag>aiîist
tiis, .1 s.ufcL> t.tisc n.s mallîte, antd .îrrangt'd tn open iiieatids,

.înîi *%iliit te aiîr, ssltcscr tlic sLe.uîn prrsýtirr feul.
'rite %% rnter fut tic Iciunal se tit u havec lis tl lu tchose uiay3,

or Lu Iittc got litut of flitc atitints ant i tlrticits for using
iiese lot% pressure boilers, andi itot, iu Llc.dîs tien toc ibs
stcaflt lressure is .oiiof, seriotibly %%.tri.s flite public agninst
flic daunger of inur> ) t alindricai boiler by a "sarîtnt" beintg
produtd tnsidc, anti gise li as ont of fltc <oilitton causes cf
boler explosionîs,

1 le tites flot sa ilt thl. - it Ultiit- t'piodcs, buLt chtat "the
ring bccrns indentc'i orwczttUd," and explosion rcstilis froma

V*i,. 1.
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GI1t4RDlA~ EhECTRiCAb ?4BWS November, 1891
tbis. If lie brut said tIlat a Isl toull" in the ' lîee'"iîead
was. a frequcnt cause or explosion, ive wouid checrrtilly have
rcconmcnted ihat flic Statiuîîary Entgincers' Society present
ii with thicir nueciai.

Thei puttmng of. a n plat: into anr old boiter is, aecordling in
titis article, artoihcr - .uasc of boiter explosions the rensons as
sigîîcd beiîîg tlau Ille ncw dlots flot agrc stîith id. In
ancient limies, tshetn leatir boutles %vert use<i, %%e lhave gond
auîiîority for saying iltai ncw wine puat into old boules produccd
sonicthing like an explosion, but vilhere, ouiide of this article,

t%îiii bc found àn> .suthority fort he sî.atcment I tht tay tu
makc a boiltr explodte is tu put nets plates in tht botioni of it ?

T'le limans suggesîcdi for flic pres'cntion of cxploeions are
aiînobt as clangcrous as those giscn Aîs being tic causes of ex
plosinn. Il is not eniougli bo kecp a sauum outio a. boiter, and
licve, tu put à nets plait in flice boîlom, but ter> boiter afier it
is two ycars oid, according tu this article, shouici ontCe c en six
inontîts be «'tcsted n iiti cold %valet." Tîte problcîn ib soise :d

Keri (lie catt %%.aier in Au. ntîî 17aE, and neser tel il become
but, and tlaerc wviiI neser bc anotiier explosion 'Wc gise this
last suggestion as oui- addition 1t l ourwars plan, tud hope
flint %%:len %>stimaîit (onîpulso- boiter inspeton bccomies the
lats of the land, mncn ssho arc not liablc toi a sacutllinn the hcad
wvill be appoinîcd inspectai-s.

QUESTIONS AND ANSWERS.
JA.O.,Iltaniford, Ont., srt . Wuc lime at Ltn tu sut-k1

siam>sfront %%"o sorking cliathincry, aînd ne hasie cApen.-
cncîl conbiderable trouble %%;-h the belts breitking, uvting tu
thicit h.ssing tu bc kelit cxt-c-ptiunatl t;sht tu aitt on tc pulley
nithout slippinsi, %% hith 1 t-laim a the fault tif tht îîulie being

ton enîaIi n dl.iiiiect. The fân ib -t.4Iul.ittt lu i-un 1750 te--
lutions pet minute , our line shaft i-unb 148 a-esulution!, pet
minute, ntith a 4o in. pulie) Ieading Io a 15 in. puiley on Lountet
!hait, andI stli a 33S in. puliey on .uunterbhaft icading: Au
8J.ý in. puliey on fan. AX person %%outl hi-di realizc the différ-

cOi th the off in making sit.n sc-t nearly the différence
of onc boiter. 1 thcrcfoic cansidet it %%orking tu a gi-cal dibad-
saint.à,e. 1 %vouid liKc In hase )ou paâs >our opinioun, And gît-e
uis a înethod tu os-ci-came this difficuity.

\Nç'VER. Tue bizes of pulicys nientioned stIli not gise a
specd of S.-50 i-esolulions pet minute tu the fan, exen if thca-c
bc no slip %sh.itcset. With the fi-s i af ai 148 i-csulutionsb pet

minute the fan ssould make i6oi resolutions, and flot 1750.
The probabilit> ;b tat osins tu tic gi-cal tension on the bel,

sonme parts of the siîaiftin, arie bent, .and tonetluenti> power iS
ssastcd. Iletîci resit! wvould bc obtained b> pulting a icather
(tstr un a pullc> wu nclîcs in di.tmeet un the fan, .înd diuing
il b> a pole> 45 int-hes, in diamter. Thc 15 inch pullcy might
aiso bc .oei-ed b> lcathea, a. b> bo doink; the bett could bei-un
îsiih %ci) mut-h tc!ss tension. Notin b said asbout thc wadth
of belling u!>ed, and il 13 impossible tu 4-altul.îl the potter used
without knoving the svidth.

Il N RI~ s Lstoivei, Ont., wriîcs .Vour answer tu10I
question as tu whellher a Ilcompounud engine, one in vvhich the
sicani is exhausted front one cs-iindcr muao the other, is moi-e
et-anoniiin than a single- c-ngine whose cylinder is of as gi-cal
capacily as th two combinced," is unsatisfactory lu nie.

ln your repiy >'ou say Il ii is çeneratly considered that a con,
îaound engine is more economical titan a single cylinder." A
thing bring 'Agcncrally considi-ed " dots not make *i so.

Vou sa- l'il is paslsible ta gel a gri-caer ratio of expansion
%vith two cylinders than can bc got with one?" How do you
pros-e that' You sa> again "*l'ie loss fi-om internat condcn-
sation %et)C1 mut-h Ie5s %% Ath thetocmpound." %Ntt> should tht
condensation bc Icas an Issu sylindmr than in anc? 1 should
arrive ai the opposit conclusion.

Again you sny : Il Using an auîomaîic cut-off engine, an ini.
dicaled diigrm taken with 65 ibî. stcam initial pressure, And
cut -off .il 2o per cent, sîroke, should give a resuit of about 28%
Ibs. of stater pet h. V. pet bout. Tht %valet consuluiption an a
compound enginc, figui-ed frein the inditaied card in the saine
wvay, would gis-c us ai zo per c-ent. cut-off and sanie initial pi-es.
suit about 15 Ibs. of iwater pet h. p. pet itou-. Ait you bavec

pi-osecd in li h .bus.c ex-uple As, that mort steain Avent tbi-vîgh
tht single cogtne than thi-augt. tht dout-le ont--în tbat case,

ecei-vthing tse being Ille. tlstt i ngae dtselop-,, in,i

îbovsci than flice double.
1 may lcit ssioig, but in nt> upitun litere iz, only su ita Il

power in steam, anti if is citaper t0 dlevelo; flint poster throagb
a single engine titan Ihi-ougli a cotiioîtind ont. My objeciuuts
tu the tonmpound ai-e . lice ftrsî cSst a5 gi-e.îîr, tîhcy co5s i nei
tu i-in, and more ta keep in repair. If flie çotipcund cugin- 1%
supcrior ta flice single engine, il uoght tu bc easy bu dcnîonsti.îîe
ils soperioriiy.

AnswER. -Xi is sonictnizs sci-y difficult tu gel oui- coi-rcs.
pondent!, tu underbt.tnd oui efforts tu eniiglalen ihcîitr ii i-cg lt
tu lthe points inolved in Illt ttestions .tsked .ran scrd It
a blind mani wsci- to %vrite aînd a5k svhy a i-ose stas a alore
beauliltal floi% ei than a dandelion i-l out efforts ssouid probaii>
fait if flie mlani haît pi-esiousiy miade up lits mmld that tht tdanme-
lion "as superiot tu tht i-ose , but it %woulci not foliots tai ui-
stant of siacce5b %vas due 1o our clefectise lasme, and aloit u tme
blindncss of oui- correspondent. %Wc ai-e led titîs tu takec coin.
fort In oursels es b> the triticistin of ot efforts lu explain% sh) ti
compound %teain engine stas bettct thati a single enigine. lJor
fricnd 6aî>s "a lhing bcing gener-aliy tonbidicied cloc!s naui
itake it s." Tiis retîîarkbtriunil> reseitieb the ant-tentltt-.
lion " lossttîny legs as il! .î al!ii.ssc if youltail the tati ne:
tc answser ta wvhich is, that the jusenile bovine ereatître has but

four legs, and thant cilling flie fait a leg st-ut not niake il otie.
But "lien the subjcct is flot legs and faits, but binver, and cost
of tnaling, i and using il, %%th iurk tisa ti-- lopinitn %If %w)e î
liasie tried the millier, and hase% palki fut tîteai knossledact La
at tui cxpericnt e, is entiîletd t0 suitie Iun!sidct.taun. The teztai
ofîthe at-tuai expei-ittc is, that stîten prupeil> p-uIoritoneti itoa
the p05sertu1 bc deteloped, and fui tc pressure of bteamn tu t
uscd, the cotttpound engine is mure et.onunial than the âangat;
cylinder engine. The folising ircasons have pi-os d lu ut:
tite correct explanation af tiis etonuni> . it. The t-hatngt -)i
teniperalure iii each c>linder betss eai thet emperalure of tht.
live stearn and that of tht exltaubt V, lebs in the conipuuna
engilte, and consequenti> less A onderasation o! the hase b1t.t1la
takes place in ils sissiiion tu tht t-ylindet. 2nrd. Thec bteala
condensedl mbt ssalr in the Cii-st t>lindc- ib tu t1 large extent it-
evapor-iîed dui-ing te exhaust, and passing as sieam anta the
next cylinder, perfortis svork aI the lotset pressure taried an
th.ît cylinde-. There ai-e other points of .îdvaniagc in tht
woi-king nia compound engine, but thebe t-osert the acaons nsi>)
tî is moi-c econoicial in fulel. Tht machiner> uscd in it
steattiboats crossing the Ailarnlc ;!, the itiosi pcafctt that 3akiii --.tai
devise, amnd tht objects aimed ai .ire, tu cai-ry flie heas test ioid,
at tii, gi-catcst speed, sAtih tht teabt expense. Our fniend s.î>s

thait in bis opinion compound engineà -ubt moi-c lu make, mr
tu t-un and more to keep in repair. If he ib corrett, then .111 the
oivne-s and btillders of theý,c !,eaanbu.st: -ttc acting set> louai

ishi>, as the% ail use coinpound engines,. Tht pbogrebs durunkb
the last tsenty )ecars is i-emai-kablc, but none have pi-oposcd il,
retura ta the single cylindcr ensghrss. lIn 1872 tht sieasw-Pteb-
sure used stas iî-om 45 ibs. ta 6o lbs. per sq. incli, and-wiîh
compoîtnd engines tlle av-erage consuanption af coal wtas z i-to
pounds per horst potser pet bout. At the present tunie, sîcant
of t6o ibs. pet sq. incii is used, and the consu.aptlon o! caias

istitan t,,; potinds per horst patter per bout. As sontit of
these steamers use as-er i5,ooo htom-e power, ilits evtdent that a
sntali fraction of a pound sas cd un cadi homse power pet bout
tsilI amount te a number ai tonts on cach voyage. Can our
friend pi-odu& any c.'amplcs o! sangle c>-lindci-s doving such st-aik
as% is found la be donc b> the compound englues an the Atlantic.:

The c.ouâai o!an Ontatio tossn retmndu> sentianqatanes la ncsriy ail itie
riues ant owns of Canada as tu the >eary ust ofcaslàtth iecra. Iinp .n
use for su-c-etl ighting iThe liahts are prtid for front mco lu j-65 naglits peu
ycar. «ite firutars ai-e: Monircal. $146. Toronuto. $to8.59; Hamilton,
$i=a to; Oitawis. $Bo - Hlifax, s7-g. London. sfi.oS ; Rings'..n. $65.8o.
St. Catharines. $n.io; Briantford, so; st. Titonias. $ioz2o;. Windsor,

$BScj-0 l'c-trrboroîgh. $6o, Straîford, 166. ielleveie, $io5ý %WooAdstock.
SS65o. B lronle, $lc . 5o Berl- tcin. $60. iafi. $66. t.ornwaIl. s'7.

Cuboui-g, paSs.o. Ti-io, $85 LmAndsay. $48. tame, $7o. Yitmtuuth.
$Sa lngrsol. $6o - Bowinanvillc. $63.o5. St. Marys. 5i? - Orangciille.
$57; Paris. s58.5o. - hiîby. sj.~ Rmupton, $64.- Sirneoe. s3o * Kin
ardinr. ss28o-; M.ount Foi-est. sy5i ?4ewntarket. $45; ',Vint'ham. $6o.
Pàintson, 14 - Nai-lilium. $36. The figures ame interteitng. out are s-eXT
neotniplete Many of th=s plantsam raun b msater past.. -Data as% want-

irig aho as to thc number of lighas. Icngth cf iighuing houts, anti eandle
iost-sxof ]Aip&-Etectp*al FinAîur.
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TIIE DYNAMO.

DyNAMO aniimagnelo-electric machines consist t3sentially ot
a1 coil of %vire-,' the armature "--rot.tting bctntcn tile potes of a
large magne, tIse potes bcing lient round so as to approacba cadi
other andt have tht anîsoturc betn'een thcmi. This miagnet nsay
lie cîther a perusonent magne of liard stcel, or an electro-uignet
Consisting of wire coilcti rotlait a soft iron corc, a1 current oi
clectricity being made ta circît round tht %vire coil, andI thtîs
nmagnetilxing thle iran dore wvhite it lasts. A iognet produces an
influence in thet neighaborhood arounti it, andth lis surrounding
neighliorhood is known as tht " fildc of force Il of the moignet
la.., tht sphert in which ils, influence carn l> felt.

A magnectît needît or a bit of iron filing placeti in ibis field
sets itself *0 point along tht il haes of forret" of this fiaeld , that
is, tht hunes along whicli tIse magnetîc force acts, and which
fori curves aroundt the magne, running out, -ts it nvhcre, fromi
pole tu pole, curving firom one ta tise other. Miecn a coil of
wire, or armatuire, as madet to revoîve r-apitlly in tIse strong fieldi
or force uvhsch occupies tht siioce betwccn tht potes of _- p)onerful
chectro-magnet, currcnts are produced in the cu. These dur
rents alter thear direction tlîrougli the coil ever lime tht latter
changes its position %villa refèence ta tht potes of tht nuognet.
T'lt sie of the coul which wos opposait tht north pole is, iter

I;fa revolution, opposite the 5outh pole, «and tht influehce of
hie south pole tends ta prodtsce an opposite currenit to tlîat oi
tisernorth pole. Here ne ha e an "alternatis ecurrent" dynamio
machine. As tht cash, or armature, roailes %%ith great speeti
seune hundreds of revolutions per minute these currents in
altrflating directions, succeed eacha other % ery rapidly, anti if an
ciectric arc lamp as piaceti on the circuit il wiul bie lit up. ln
this case it as not necessary that the current bie sent araund the
circuit in ont direction only , but although the terminaIs of tht
hanap are constantly changing their polarity thlat is, the nortis
piole, ivhcre tIse current enters, tht ntxt instant beconses tht
south pole, whtrt thte current leaves. yeti as this accus s many
tiames in ont second, the efrtct produced is tht samai as if the
current %vas in one tiniforra direction.

In a Ilcontinuious current " dynanmo, iwhich i necessary fib
somne purposes, such as tiectro.plating, whert tht effect desireti
cauLi not lie prodticeti if tht direction of tht current was con-
tinualiy aliertnag, the electrac current is matie ta pass always ont
way rotind tht external circuit. This resuait is got by using the
ingeniaus device of a commutator, which automnatically deflects
tht cu-rent sa as always ta send it il an unvarying direction.
This commutator con!sist5 iply, of a split tube, which is
attacheti ta tht revolving armiature, and may bc e sen in any
dynamo %vorking on the continuonis systznm. This tube revolves
%vilh tht revolving armature, and ît is divideti by ati insulatir.g
substance into two pz-ts Each hall is a<tcrnately on tht Icit
-and right af tht space betveen tht potes of tht magnet andi the
l'brushes"i which collect the current framn the armature ; i.., tht
bundies of copper %vire spreacl out hîke a lirush, %vhicis forai each
endi ai tht ouiter circuit, arc fixcd in position, andi tht revolving
coammutatar attached tu th'e armature sirings alternatcly ane of
uts hait-tubes inta contact with a brush. Thus the hall ai tise
commutatar uvhich receives the cur.-ent changes at the same time
tht direction of tht current through tise cails af tht armature is
reversed ; in this way the current sent out ta tht brush which
reccives the eltctric current tram the armature is always in the
samie direction.-Boston journa! of ommerce.

DRAP?.
DRAIT, so-called, is tht difference in weight lietween tuso

-calumas of air, ane hot andi tht other calti. Tht former riscs
by reason of ils lightncss, and the latter rushes in ta supply its
place. Hot air is lighîcr than common air, because, being ex.
pandcd b> heat, it occupies more spacefor tht saine volume.
ýSuppose, says tht Engineer, nve have a smoke stack of certain
dimensions , it contains a certain number ai cubir fee' zi air
If ne builti a fire at tht bottomr of il, ne expanti that air and it
increases in volume, raising as it increases. Naturalhy this
m:ukes a coluran af a givcn tiumber of cubic feet which is lighter
than tht coiumn of tht sanse capacity outside of the stack, «and
ibis cold ilir secks *0 restore tht balanmt. 'Mis is natural dm.aft
pure andi bimple, arid as it depentis upon a very -ligbt différence
na weights onily, u'e Litî is needeti ta check it. Carrizsg tht

snmoke stnck or flue lîorizont-illy is a tax upon the draft propcer,
for the horizontal colunin lias to be dm.gged by the vertical
colua. The horizontal columai caunant lise ; naîurally, there.
faire, it lias no vailue for increasing the vclocity of thc ouitside
coloial of air, but lins to bc moved by it. Ail clîineys should
bc perfcsly, snîooth insidc, withuiî projections of any kind;
lcast of ail1 should îbcy bc fraulcd wiîl sont ; ibis hast is olic of
tile greatest nf obsîructiotis. Foret or induccd draft is sinmply
comprcssed air drivcna into a firtncc by micans of fans, anal bias
an artifieÎil vcIocity inipartcd t0 it by tîcmi.

THE WORLD'S FAIR POWER PLANT.
A.- iisb'Jît n.iturail>y bc c.tpecteil, there iisill bc requirred a vrry

large power plant tu drive the mahincr) at tilt Wn'rld's Fair
But fici, hottecî, realije ho:w nuh power il nuil reqîsirc. (uoi
pareil ivth the powcr plants of former exposition-, Suis will bc
tretrentdous. 1* took a 2,456 horse power engine to drive tise
m.îchincr> ilt he Ccntennial Exhibition ira Il'liIlelphia At
the l'ans fait 6,ooo horst power %%as sufficient. Theic )VrlI's
Fair at Chicago %%-aii rcquire six imiies .1s much, or z4 000 borie
power, accortling t0 presenit estimates. Theî fnllonvitic interest-
ing faitts in this connectioni arc fuirni5licd b> tIse Construction
Dcpartilîent:

In the Machbiner) lialt the madîhincb oin exhibition nuli lie
drivena b> six lineb of slîafing carrying tht reqtîtrcd putillys,
cach lise running lcngthwibe nidsi the building, or about gS
féet. EacLh Of thCSe six lincb wvill bc drivena ino four sections of
a lcngth of 2o0 fcet, aund eacha section %%ill bc driven by an
enagine. Thîts nccessbitate!s the use for potver in 'Machincry liall
of 24 engines %vith a capacity oft s2 ta ýoo horst powvcr These
sections of shîaféing %vil bic pro% idc<l usith friction rouplings on
oit their ends, so tls.ut bii #-.seb of actident or tise dis:abling ofiuny
cnigint its section îsay bc driven by tIse engine on the otlier
si<lc of ai. Lengilînise in tht Machinery Hiall will travel tiltr"
clectric, cranes of 2o tons capacity, each having a maximnum
specd of .oo fret per minute. During the inritallation of and
tIse removal of tiiese exhibits, these cranes nuil bce used for
transporting goods, but diring the exp iîon tire)- r ill bc used
*0 carry passengers throughi the halls.

At tht casi encl of the Machinery liall will bie located tIse
exhibit of pumiping andI hydraulic machines in Op)er«tion. 11icse
pumps will supply woter for aIl tht grand founatainci on tht
groundas, .snd for other purposes. H-Ire will bc a pumping
plant aîmoist equal in capacity to any of tht plants of the %water
%vorks of Chicago. Thierc uvil lie pumps worlcing with a ca pacit y
of 4o,000,000 gallons per day.

ln tht Mlachinery Annex will be located tht clectrir energy
plant, wherc a numbea ai engines of variaus type% will furnaisha
tht i6,ooo horst power nectssaiy to operate the generators (or
elcctTicity for light and powcr. These engints wiul bc locatcd
su as Sa form a compauct central station. This plant is elastic in
its propostJ capacisy, and ils power cala be extcnded indefinitcly.
The estimated nccssary 16,ooo horse power %vill probably be
increasedl rather thon diminisîeil. In the building necar the
annex nvill bie located tIse steani plant for fornishaing steam
power for this cecctri- station.

South of M,%achiner Hall and opposite tise centre of the
building wilI bce locàtedýhe biler bouse supplyisg the stcamn
usedi in the building. 'fhis plant wuli bt a model, anti wilI have
a capacity of 8,ooo horst powtr. Only in Machiner Hall %vill
steam powçcr be used. Electric pawver will bc useti in al of tht
olher buildings, tn(lwill lic transmittcd by wires from the cen-
tral electric plant. Il is estimated tisat ini Msachinery Hall and
lts annex Ibcrt nvill bie about 3,14 miles of shafting.

1* as nat yct deternsîned wheihet crude petroleum or coal will
bc uscd for fuel. To run tis big plaunt dursng tht exposition
wîlI require at lcast 75,000 tons of coal or z25,000 barrels of
crudc petrolcum. 1* %vill requare at lcatt 25o enagineîs, firemen
.andi attendants to man this plant. To kecp it bright andi leana
durîng exposition us ail require oooa pounds of 'saste, and iti
estimated that $6,oâo worth of laîbricataîag ail nvill be pourcd on
its innumeratble bering's.

In ait henting systems d,'so*ned to use czbaust steam. says the Boston
Joukrnl of Commrnce, care iliauli bc taken tu haiue the pipes large cnough
to altow :h'. passage of tht steamn witis the lent lxuck pressure il ts a
aoorly cesgzard systema that requireS m' lxck presure of live pounid.
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SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.

lIv Lmîm.ANI hIAltNr li %*A ''N.
(.IntinNAI(r' fw eod.'r aitn ac
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I-vmît ilm' I.ivgg.i tari'er stîîirt Ibu- tilesi tlî.inictrr. aid îîvmdt flairt
aitis Itmfýty'.mv w thet'ireixta ut brvI-e u! ile its' . and the îîlutmemt Cs tilt
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Le.t 1) laigesi dîlArcier o! va.lse 5sa in muches.

Je stlcs dtinucter of vAls ain inches.
k - icptla ai valve it i u ncliel.

a'- angle. aihen
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0.'-2

Or. i.irgest diameter 1) - 3,%
S1î1.11112- cllIanîcter #1-2.5
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"le angle torre;îOn(tlug lu tlmîî l.ngcnt L'Y table 13 45 iicgriems
SAIETY V'At.v AktMs.

*1The nîjci', ln t867. lîad the haonor oa cinppointed L'y tio. Presldent.
on ae i Onmittoe of four mîenlîlcî of tire t"anklin Institmle. tt' nhici %%.a,

referrcd time cor.sitiematloî of Ilme leg.îl re<îîîlîemîîemts wîicm shouald L'e iiî,îiir
for sa(ely valves îînd pîressutre gauges impon sîmaîlîl bolers cected mn thec
city u! IltlacIetlphia. iu accu'tLinice with adIs oi the A%%eiibly o! Ille Statc ci
l'cmînsYlvanl.î. aliîîrovcd -%Ia-Y 7111, 8864. Thbe foilosîmng report %vas npproved1
L', orsin,înce of cuuicils of the city of l>hiladeipmia. Jiily i3111. s868 -
Il'l c oiiittcc clii alot inl Aîîsricaîi or 1E.nglishi pr.Lttce of englitlers or

L'ailer.muatcers finit îuy gencral rule of dhimiensions afsafeély duve. iht hall
laetsm nclcnowlcdgecl. relntitîg ta oatler diimeicsons of boliers, or o Ille prc%
sure of sîcani or to lime rites or combuîstion of fuel. althougli sîtel relmtiowi
shlî as admtllteil L'y the asmiîîwplion and prýi.ice aC d~fitrtv censsructoi%
without ami> uiefinste rule.

Netlmer have tîmose nriters lu olîr langitîige. sîosorks Rre regarded a%
autîmaritîve utI)oi the subjeet of steiîn an t ire steami englue. îîor lias Anmeri.
eau or Lngli.tIà legislatin. establishrd or stated suitable proportions amnd
requirenîenls for the sarious conditioqs. On the otlier hiand, the la of

Fia:nce. I'ntsia. :and other wintinental nations. have benm franied %villa an
csîdemît ahîpreciatian ofaite ess-ntial demcnti. aîsd estaL'lislîed armais of valve
aprinings for ail %iues of. andI presure, of steani in, boilcrs. s0 tiait mt hfit
only reîu.îmîid for the colmiiitlee tu tranuslate il110 Englsh lit !uures. tu
ilimiry tire ratios L'y uising. as tire surface of coîîîparison svîth tIe saîtety

v-alve itca. tilt! grâte surface in place of liait adlopit by Ille Fmec-boiler
suiface. alîtIo *0 uake a furîlmer correction b>' emliracimîg in tic rude Ile
c!ifréring naies of comblustion uipon tlle grati. surface.

'Illme collinvîttee have flot foutiul. ner haîve thcy saliglit very cafefiilly. the
r. soning lapotin %Inh diie F'rench1 mIle, or forîmula. lais beem i Lased. lisai vn ill
s.sy that they rcc lieîî sanie conclusion iîîdepemý:îIeutly. anti sucre flot .1
liîîlc surprised lîy tire coincideeîie aller their own inivestigastion.

Wc prtaced in gis e. as L'rietly a% possible. Ilsose considesaoia vwhich
control or iultuencc tiis question of irea ut sziféty valves:

A saféty valve is a loidcd valve cavcring on oifice opening oîitwards frontî
a boiter. wsîicli valve is ntenîlcd lu lift whcnever the pressure or stenii
veiîhiii the bitaer rises alave that to which thicvalve has tamil londed ; andi
tilt opeing tîmus produccd ought Io dischargc tire sie.sui ofthlIe L'oih'r iii
such quintities thî.t tie pîressure iilin shaîl flot exeee.I to aîîy considelra'e
degrec. or bqryand saine fixed linsît. the dcfined pressure itt whiclî îieyalvc

capelîed.
Lîpo, titis proposition, il is evident that a safeîy valve inay soumetliueb li

rrhuirtcd tu dliscia.rge .ill tire steant wlîiclî uîidtr lie niai favorable candi.
tLons. nuty lic forited L'y evaporation iu any given limec. As the rapidity oi
tilt evaporatioli of scattr is evidently the resuit of ripidity of combustion ut
filel. %%icm itstc, refers toextent of grate surfact and strengtli of drauglit or
Islam (suipply of air>. ne take the grate surfaîce, or arc.%. a% tha.t ecmcnent of ai
stnuin lba 1er prectmîg the niost readitymiie-isired-t surfacee for conîpirisoti
ssith the ruîuired arca of tire oacnirîg or letit section of the aperture or
channîmeI of uli!,ciavge of ai apened safety valve. W c ain assume liait the

mliraughit or spply of air 10 the fuel l'cing butned under any givcn bitni
builier. ks. un tIl averaîge. dit existing lu ordinary stationary steani boîlcrs
niîha ehininry uiruglît. aid aîttcrards correct ou,» proportionîs for foierd
drauglit or blast, andI sicre active combîLustion. In like mîauner. w ceau
iintlfy tire rrsulis. lsased on this assuitipliaî. to suit thie conditions of boilers
svlich are heatcd Iîy the wu-ste licat or L'y tilt L'urning of gises unconsinie

lu mîîainufattmrir.gproce-sses. Ms il is the object ai in% týsi&at ion ta deternm ne
thtarra of safeîy valve uceded ta insure saféty. it ks proper ta cive so great
aun ecs aL'o'c the absolute dIcînnnd for the seetional .ira of the vein of

siciiii mseaping front a boiter unîcler ail> giten pressure as wili be sur", ta
caver the ciergciicy of cxtriorîinary rmîpiîits' of combustion during auy
shott peKriod af tinie. -. and l sso lt includc the coefficient of resistance lt
iliscîtarge tlirough a passaige oflcring as niuch resistancc as the one forîicîl
l>y lifting a disk valve of the ordinary construction front a fiat scat.

WVc tare notice that thei-c iuay L'e so large an excess of are that the
opcning af th1e valve niay. L'y its suddcu relief of pressure and clisch.îrge ai
steani. tspci.'llv lu boilers with linîited %vater surface for ihecelitiîinatian of
the !simni froîmi uIl unter. dangerously cIlsturli the cqui'.biuîn «fcirculation
of n.iîcr usîshin Ille boiter, andt al%,o dhit the safesy %-vv rn-y Le sa, badly
formed. lu regard lt shape af di-k anti scal. tisat afier lifting a finile wiihouît

ny change cf laad upen the valve. the îîîcssurc within the boiter many
dangrusly incrcasc. %% faite a sinaîl quaintity of steani only ms diseiiargcd.
lu lîoth o! these points of dglVculty ne: will r-.,fer to the practice of cugincers.
only sayîng here ihat the ratio of eaeels %uhicli ne assume. wlmcn applied ta
the case of ilie graiduaI rising of tenîperature.and pressure which oceurs mu a
bailer eontainiîîg a tulas of vi-ater, aîd ouly adnuiting the graduai apetsing
osf the vaive. is nîuch belon' uny dangerau-à condition. and aur assuiuced
exces is rraîlly adiiînal safety. The assuniption of causiderable ercem.
aIse alloses us. %% hen is atir theoretiesl examimlatiou se flud consideralions
of!olîs-iously %,rM saist value. ta tracta, in a practical forni. a prleetly satls.
iactorv general restait. Proceeding ou these grounds. therefore. let tas take
the aierage comibustion et a ssctstor arrangeai boiter ai 8 posmnds ai cMal
(or tact equislcent) lier square feot ofgroilc per liîsur. aund that the maximum
combustion. sîhen the rire is in the L'est conditionu. and is es'olvinïleuit most
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m.padiy can lac taken at thace tanies liat of tho tverage. 'liat is, fo'r a pot
tain of liame wve niust assumen that thlacte of baarnisng % iii ho 2.4 poitntis of

t,,.il pet sqjuite foot of Rosie lîWt hosar. Wce can estiniate viîia *lie slow rite
.1 .îveing comabustion asmiaaed. nnal nitua <dpneiacatang matriceC te a
Iiaier. %% licia surface shalh ho ii gout ssuking ortlar, Lota %vtiaind siti,-
,. li diact<oe %ailllit ocvaplledt- 9 potinis of watîer tu cachiaînés orf M.I

a.ii.nid 'iis raves -a Iiîîaxaatîist at .e cr uvaerlot of2,6 poIîtid cr
%%.ler lier sqane foot of gr-.e lier himer. ot 0.00 ploti of %%. cf lavé square<
i. on1 of gate pet scondl.

ton1 tle groisils swittd ani a prettding parngrapa. %e na.y iegleat Ille
.,.eae f iatîtdeiiaiide< for the emaporitien f ,saler tat higlica lraipleri
lurtnin 2s2 degrecs. rendalissumne. ssitliin or lianils of 2o lu i20 pouati.

.aiaove Ille aliosîahere, <he sveighit cf wulraoate or qîian<ilyr of steamm
pitoieaa lay tlac comnbustion of is given qmnnily cf fi te bar conistant.

%%lliaescr crror <luire is. front .aklig n iargtr qua.ntaty cr steai11 ti aIlle
ligher pressurtes tian is ncîsially pre<iucel lay tlic resuit. oniy allas to the
insiii tions of <he saféty valvec of such Itiglier presmure. and as an tirer in a
%te ditection. ns 'toit -as oi vorty simili one.

%Vioei 'e contei te the discussien of iiew gravît an aliomanuce cf escs% of
me uver alasolule requtremnent a&% tu lac mille. wce tike raî3 dit t-uelLlit uf

tmsti, a-, ftnni le> e.'.îaeriiiicnt un tho tIcs'. oflaîuai thtuugapîertu es.intl
jwas cf n clancter sinail.r te tite passage of a safely v-alve 1.,e; a

%%livre A-' is tlae arwa orf absolailc rccîuirenitt soughit. and a tlae sctiosai
aiea of lthe vein or tube of lluid. supposing ne resistanco frona the sinouit cf
disoiarge Co exisi. Andi sax'onaiy. <lie practia cefflient cnîploycd togiv

aull<îite exress cf arra cf valve fer all conllngeces. 'tlits st laias boots
taken at caglat lineiis <li armi cf absolute roapatroitent , or A -8 dIt... 12 a.

%t li-o A as uie areis cf <lia v.alve boughî., and a, ab liofort. <he v.îîaaes of ..
A and i. hi ng taken an*squire intdics.

1 ie oiust simiple eqi.ta(ni cxptaising tIte relation cf velutes cf mlen 10
'salor. applicablein te ut prpose. is tiat given as lthe rest of experiiisonl.t
iay Fi'aran atnd Tate.

Wp=--89+.41
p+ 15.052

Wiiot.re Vp=îthe volumie of one pounci ofsteios in cstbîc fot. îinderany
nomîinal pio.sure p pot squaare inch z1boya <lie alttlospiiere. whleiice Ste
hâve:-

W 00 8 +0. =cutic foet of menit (mical. uintior our stap-

Iffsiîion. lior seconad.
Tuae iiiglaî of commeit toe affeet the tlisci.trge cf stria tidler any pressure

op (pKr squiare inch), is evidently equal tu thte volumne cf p potînds cf %teait

by h= f 389

ý +1.052

aind <lie tlîeorcîeia velsty of' discîtarge in fe-et lur secoiid=V8.o25 *k

V=8.025 1;a44t 38 j4

'llie site of flic volin a (iii soquare fect). wh4icli 'ili ceitvoy tiie vatlîe WV nt
ita selooity 71 per stconc. k:

389 
04

2 X258.025 Jp 389 f.1

pi +1q.052

lait 144 ai =a. :and s2 aýA .,. A= 1728 i

1728 006 p I.+ 5.052

12 8.023 I 389

'a.k:*ng the abeve facts int cosideraîlon. <lac cogiiî<e artîvrd ai lthe!

tsaîlosving formulaî: ______

A=+i1.e5 - -OCO1 l...........24

'.Ve syill iow comipate titis ssi<h lte legal formaula cf France. 'tiicla trails:

A (in ct'tito:ecs>=0.cco3- -
Pl-0c.4<2

A iarcn cf s.'fo<y vle
s=hriuing surface ut boiler in squarc e tlrs.
n =alasoîutc pressure cf stenn in alinosplacros.
Wc cao safeîy Cake tho Frencht lîrctice in construction cf ltheir boalcis al

aunits of boiter stîaf.îe tu e.sch unait cf grale surfatce. as té bolers mît
rraiusé! an France:asaai.< in tht3c ratîios <c those cf or long cylinder

tuio-flurd lorms, sslîen <he' proportios gcnernliy corres'pond. Soiasta«i
.ng ibi% value., anal taking 14.7 potincis for <lac intospheuie prxssure. deduct-
tng cnc.tniosphere of constanît pîrestsure, and reaiticing <he whoîe Io Anicri.
-en wcigiats andi nrisurcs. we hlave:

A=.... ............................................. 25

mlr p +8.62

a -. rra an squaire incic-s ut safety valve lier %qu.hru tout cf graie surface.
j To èeConIin ued.)

MONTREAL BRANCH NO. 1. C. A. S. E.
Editor EacaaA.Nks.

li.kSIR, - Il animtal slc.îîg of ilicnîrcaîl NO. a,
't<5 laid iii Mcclaaîas Il ail. on flîtîrsd;sy es en îng, 0c)r., isti,
svlîcîî the fuU<>ss «<ig officcrs steri' clcîcd for tlhe etnsig year :

iluaîaas Nadimi, laresideutt ; Edaîîuîîî I lay, V'ice- I'rcsîdeaît
liencry Nutall, 2nd< Vice l'resideast ;J. C. Robertson, Record
ilig-Seca'etary ; J. E. il tllîîilîgîon, Fin;sîîciai -Seorel ary ; ilînînas
R> an, 're.îstea , lient) Ruîiiai,, Coiatitr < , A. Dowt.il >u
iseeper ; Jas. iDoanner, Il <agis 'tppîng anti Coco. R cdiaatilb

Voti truly,
Jos. G. olI'sr4

PISTON SPEED NEEDED.
TuE table licre given ilaows the pistonl specd i fect lier

minultte retîiteti t> pir<dic one gruss lîsarse poncr, ýiili %arionls
inean PciIcLl i..c pressurca lier ,tlitre ih.l, ands %%;itts.101

piston iaincters anti areas.
For oiier horse pnw~cis thec spCcds nccdcrd wsilie ec cvctiy

proportionate ; <liat is, 100 groqs hlrme power sili rocquire to00
tintes tlhe spctd needd for one. Vilîi otier ineati effective

pressures, andi n ith otiier .îrc.îs, tlic speeds requit d wvill bc
ins cîsel) îî()(runrun.îîc , duit i i 11. liossutada nacf.ti effectis

prcssue pier bqu.îre inLh ss iii tilke udoubie tlhe spcoed nicedied msillh
32 h~ i 10o bsuluare "nclies svîll îîkoc double the spec.il nced ms ilîh
two liundrcd.

rt.oo -: 4 rý.;4 tati-
CvO 'Inta- ________

,.eî a n r , t. -rs ta i>
et,- t-.. -nt C, 'isOvo G oci. qO.. - . 1ta

La Ça ,.; ifýAdt, A ~'4r f - ri9z CI -ti.e

:àt'a A% 1-1 1. an% o-te - -
- - o-rfa-i

-f -Os nc-r, o

f~~~~0 On ' ta ,,n~at-.

r. 0~ ra -r 9i ri ~ r -: -- ýd4
C) çn c'co<a -

Coq cK . . o -0% 0 oNr ,'

O z -t CI~ tlm ra-.

<n In -'O' t ta -..

ta . co i a- ci.' f vo - 'i t- .. ,,.. r
0 - ..O c -r4te - -

1 -.- 1~ ta - n Co-

< "Z~.~ .~ î.,o t. t a -r 4. i.0 f.* C.O

-~~I -- -r2nr'e - -

-l eie l'itaillpt. in

N.Joncaroi 0..- tialear.n.-r" 0 ut abc" EtrrcIl'nos lvl

(li amndn lota -P(~ Orahr -t O 'O ita Cc t

PUBLICATIONS.
NIr. Il. W. Virie. cf Tioroto, bs' sent u% aî copy or a new cataiogut-

(No. 16) of ncw.aiq sorcond.handr niachincrv. jus: issaîcal.

It as rumroril abat thie ormautise drparnîacnt.dfthe IÀ«idsc,oencral Uiciîîac
Co. wiii untiergo éccrrganizaticn ai the annuai mieeting in Januai y nexi,

November, i8qi CANADIAN EIEGTRICALi Nsws
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NOTES.

i lIluiril nmimii,îlmc nitm ii i . Ilme immîlle d y t<r;iîiî cai cf gtàm.mge gliiws.
Steat ni hâ i init ' ma rie 0w biieng imiaifle %%ià roailmîetiimi plum6ns. wilIl a view

ltu flic 11tie 1ais c1 -ille( o %gif sl

Mar R)Imeti %Iit.fdrixtnt t NMmgog, -.mr Ac . ia r'ceîilly griîid il
itii min .1 ilmlimi %%alar grmti for- Nitii botterfirmt,.
i lac- 113b>1 i.ign.iiit ( il cnapital $049,oo. lins tSiciiil tiu lime

léitm a)t %.Irtv% l 4.1.ml & Som' nt iAumîlmerît Ncîa !eim.
'lle I iîui>im Filel ( oeii;uny. cf a. inaalmi. lu.s bma'il clg4lieCu Rt

Ndimiîim. Unti.. %%atite n emitlai st.xck of $a 2.ooo Io airatire eîlage ,),iti
eIximnx lu, mmmmîaum.imri. mai l'ai'qu Épuies fui ii.ic.. aili .AA mmamfm ttmtie

Ily tlt oaiaiîmf ami irsia en Sis<itm % !Le* iiiiil nit WAiingm.îiti Cimre
0111 . imenti>. ( lait L kimiion. (aîeli.1i. ras tlrw a distanme 0i fai (rg.

anrd i s&ilairai minai ta.nglî'almiai lie ltvtçl lut a (oA ntmîîulcs nfier the

A cies aiomun oi .ir adied iîait lier fmrn.aa.e aiuinue tlmae toc mal as
itqfvaniaga.uîi aigre imin «otimetisr if ihic ittafitle tr nmîiaiîez. Thie

osygen of lime Rir tilitmu iirodiicmi im¶l n tier ilore cfleettre coimbustion
of lime gai. /'r.mdm,.il .iImAai

1lie S criimry (simtmtmam ie . I .mi. . lis Lierai organica ttîmi claa ixitAi
stock f $io'.ocoo. to socccetili ft l) of Norilbey & ( u.. Toronto. 'llite

iieir ccuimmy litii îi.nur.ictarm mend strict in% sinmisms puriin, englumes. boliers,
siiciry. iromi simti utmer niîiaii. tic

Aqvcxtimng lu l'rot Rogrrs <if .aiîmuima single pfitnt of gosmmi s$tomn
cuiiliot fitim ith ai elnatmmme imiamr catmîmalecnt to rime w. rk of one satin for

%)ti ifa> Trmri lois or hIl %Anie clcilii ecil il fimmau % l.lir for milkericii
of tmeimîy >emlîî. aimit cemlme sqraile ii n a xenaiî aif etiai iaving a uleîmtII of
foin frat uîny. îerrseîis ni inamcts %4ork as ere imilli nien cati iioifi mn

In txbmnecciun m ite ttîli' qiiiîai fur rire pirotectmon, cf %mo.morkiiîg
eslai>m>ima il eii ir<cuniiiîmaiem abatI a galion 11iail. filulcl wilim fine samim,

Ie- îmiways îi.îe itlimn conveîiiciml reacimofacm woritmii enimoyed %imeref /nlng mn ina mnmimmg i iî Iig clone. i las prmctmce igimi ireil lie foliowNed
hiciai tdmrse îa% a pcmsuiity of tit sîitim8g In oais or cml.scnkcdimamai

nI*etc mi 81m111111R 'Amm101 %4111 lWiamCiîI Rn c,îl.fcal(ire 11m iS*l mtlmiteîmy Ilucre
tîlumekty .%tit cii.tialiy llaism saim Riad liere mie nu &mfierclmmps mn time way
cf wis.mtc ia.itage. o.thiir.

Pxmctiiiimmsale lîselmly >-araiuo ai lime non.conutcing pîmîotfici of
Imoier samie. gai scniming Iemts lic cTa e't cf time scale aaccîmuiaîon
ts gren mis feocs , îal incih thck rituires a ; leu rmt. iicie fuel . %i inch
6-c lirr cent tie. filet. %iîlet~ inchi tick i am pet emit. rasoir. To piro.
dumre ienne iiR go lK>uiiml ;I)t.tei. mn a clemii lioiar. 0111Y~ 355 tiegrees of

iiaa aile tnwimîicai., but %%'Iim tir.îy seule tîmis tlemraluie iust ime incaseti
200 tl 300 tIlre. s3. Fut .4 Imnci cf scau. the imîat imagot lie 7oo alegreca. or
Plinmovi a le. mid tientl for aie iron lltoiessor Va. IL Iewis. F..(«.,,.. i.C..
All lci seîmiîig the statlure o( boller aiepisils in a rce'i lictuare, roirs.

sitentiaM lime fuilusinmg mmm mmmiof eveimlit ilimese dangrrotms.tcconmuiaîions
i. Flration cf condecnser %%-irs timromghi coke coluimi. 2. Fiee ise cf

î:ij nU.111m rOcks. 3. lime lime cf wmtver cf colmmdcmmie Ideimsiy rathrr lii
cf freste %mater .4. 'Illa e i of pare siinerml soif iirieants ici the sumalest

;aosumimi quaintity
Simie l'nie mig0. samys Iaiduifei. -cr iîre-tccl the amttention of Or reademi[.

tuoa prosmI lmy i'acf. Iiui.-son for mholuîng lime interniai w.sesof sI"emnî
encim tay redutng die h.iî a.utialua.tlîiy anîd Ilme heat-turimg ilomer or îhe
mnternâti surfîa.xas <f siea.ni engmr yiitmar. 'rie %a'nir hing hagi lierrn
aîicmiîed smurai, îmnim liefore liait îîimotit i-rv mourte luces. p'rcf.
Timuistiomi imme (aimi t lime itdiwîse rcîmi aimat il %%Outil lie possible to forn
lortion iese surf.ama . imoai'condmiisnr %taitmnt. iniegral utsile thme naiimi ot

mIichlicmy meme ammiuîosei.%%tit lime imîrtai of thr cyimnder itîcif. lhian siuid
stmtrcema thc feaitendimg te puis awauy %igtiiocit trinstcrmaimcit ini any
apmremile tiegîc aisat smark. ieas bc tmast firoibcad tu t>riig Miosse. fiait.
mn ami> unrsa intCl endl ancemai)e n m. rffCLlang .% iiasi~al solution of the
sulbafiLi positon of ic nctal. Iariga spomigy layer . die by tihe ii

porgnotiin of tuis sicîm>ge wmîim ai rusasmo ca timer nonn.cidctimig nmaîcnii
producceli t he paimîîam$tifu aloi% stittace %titi driîig cil or auto omy avcaii
able âutiaace limai sitoulti aigui bc faurai able te pcrmemiic anti ding 10 Ilme
louu surface. lrot, 'fliuiin's propos.ais %cri: Imasei cmly on labamîry

busrîmcn' liaauce ime>' m ntr mallme thry ive lx-en leaiil on a larger
scole. and lie noir timiks ahe iaiter (ah>' sela'm.

For softmmig %%niiir b estrans cf hydraled illae of Icua( ciicaîly. s.'ys thr
.Aaa,,,.an .Iae*tnaîat. .1 si neees.ivy tu cimînmn ta- cuitte, andi the foliomsng

ictimot lha% tern sibemd t»y M. Villon. A soluioni cf -oulissau nitrate as
plamei in a %-el. dividedim nic %4u->noipariienls by ai di.m;îligni, lent]

clecrodts of I.trgc samface arc ;îlâced mn lime: solution -limit tue emîrrrnt frs.mi a
dymianmc ilien pameti through 'llme sodimnilitrame as dcaniposeti. calbtie
soda being fioi nmrsimn the egatmî'e cnp.mrissret, %titl nitric .îcid nt the
Positive Joirt. front 'ashiclh taiuoh'es% a certain qu.inlmly of rati. iouing
fred narnier %Vbcn the euon'cmmt has pamird liarougi time liquiui for a certain
tente. the roluions% art ion Itom the 1%4o eonmpartnirnls anisa a second %'as.
anti alerte nual by astmens o, an aigilator. 'bc soda precipistates hym>'trd
axgial of lrad anii self ternals sodium, ntatc * the solution as tie fitteytd,
anal lime nitrate Woution cigalen subuuisîi l ci ecttllss When thc baryta
or iead oide ie oued cap tic> are re[4acied by <rmly preparcl ouidés.
Ile purinficatmonm iy hirytea is ie perfec han thal by leail aoriste.

Aecrontimg Io Il. V'illon. thme useo etîhe ftr piel cans b- airîdel b> emnploy-

ing îaiimîimîe cf saaliiim--a soluionm cf Icid socile mn iaismut soda.. iUi.
imciitie Il sifimqay aiions cil tu setile clii. anth ie %&lietîr oltmmiîc simons, à

hiariîea cf mixuu i or %timie alegieca
An 1ogiili naival rogamr bias inî'enteil il viim(oe ;îail a igamammuo s>,'îîeaa

filt amdîiisng tri the effcctivreim entmi life of %armmies ho% ii ly îliang mima> %.m
Ille %eleri N'rils nimicli follmai Ilme iir~îsta&llmg <if tlie fmmrmm.mces i
irieily constls ofton cernîngement ishcrtimy Ile imrceimt fuîimace ftaitl iM.

%uuistiimîîeai toy %ien he.iîing cimanmlcaer of at' saie i gtm mitii lit bita,
'Ilirse cii.'amiliis. nih ilin nfot ai iiny wayi> u.t -fere wailfi tlm! grnt. firiimat
mir. t bit.rîmag. flical wmtlm iiler frumtm tmc botoirsi of Ille moi.er. or frromm ait,
otimer point i lim te boiter %shere there as ie iriiation. A< sim.îi t'ire .
lagiiimn lthe (turnaice nit filst. islic lavais soiei the atert mmm uIl cliaîli a
minai liv algrcu tlle reumainder cf the mater in ie imimit lcnt limetai
anal lime ilel as maimai gniaiatiiy raitiau. n tinlîamrîmî trirmiîmeRtmre iaeinic ý
tairieut. /As scion1 as lime temperitire has Imcoiime uniffuiii Ilme tres mi.
anale up Aînd strami i raisesi tu lime nsciking lure. 'lie pimîi.îîy niocl

(if the ietrrs lias'ing bmeer ceonm.=iiielit te> are îmow usent is (mei %-.ier
llie fred welter ilîstenul of goîag mille lime hollrs ditect is aiverged ite mb ima
liciter and as brougmi tum amînpemrette ce( 2a <fcgreea lahremli7cf. la 'm
thuale scn limai the mirrangenisemit mi imat et ai commîini mcu.îtmr c.mlcmmri.a
tcr aenal fierai wammci limiaer. whlch mol only tioca mil roto time boiter cf stent
liat ris manid utilises hau.t 'ailicli iroili oiem'wlse lie mal Th *tm.,w
Ing of ftael g.til loty timi% invention is %iiita l0ie 7 per cemnt A>aimu

TRADE NOTES.
''Ille ILili Co. report miIbhrmsk ilemanîi for their miew.ly.alesagnmi %iaii alitai

îiîîci incandesccent tiyarumos fer (actory nit marehotîse Iigiling. ai fulil lin.
of slies froni 5 a~ 5ois ligimîs liimg caîrrîcal in stuock.

At Imle lit Montreai Exhmibition il ici> fine simaXi utI dyn ahic brIcîng -A;%,
rm.îaic 1» Nieus. Roiim & S.uicr ln the ni.ciimry hmaill. A 22 inchm ad iii
s8 inchm nlaciale for lme Royali Eicctric Co. were armoîmg time lairgesl cf lia si'
blta,. anti '<'rC m ct-cuit ta time nianuuicîurera %onie large betig siaade
for W %VL. OgiliI's (Jienoara .Mailis senti for thme Monmorenicy Cotton a
mas ilso on exhili t. logelmer %mitli iltisecalid cocher colis cf allfferant Sl

nd< bet Ie.ither. lace icailimer. &c.
Tlhe liait Elcctnac L.mglat Ca. have ree'tly mittaledx apparrtui as fclic's

Autoiiliail ulynanma for incanadescent imgimtimig in (:ouiîvt & Caimmlblili
coper %irs. Torconto. at 45o iiglt WVetistrons aîniâlic mîic;tmmIC'ceiî

clynummo fur '.t iIîtiei. Qîmiaee . _ço mire: liglit slrt.et iigiaug jtant for col
îmordâtion ut '1'aremmt )urmctiomi. comailefed aini amwmmfiig the fluamig sais Wa
etigine flouse. a a l.à. ilu MA2o volt imoler for Roiaert Slorage Ii.itirr%
Co.. for airiving inacimniery.

A USEFUL FORMULA.
TIIE îolvimg isia simle formula for dctenmining the inismaa

lioni resistatîce bctwcen a îiyiiaîo circuit amnd ilstrm e
i-4

whcre R - insuiation resistance in ohmns, E = tie Icnîtill c.mî.
ofthe imachines C= lme sutin ot the volts obstved between tlt
positive brosh atîd the frinie, anti r- the rcsisttmcc of fle volt
incter, wiîiciî tmist be vcry higli.

STEAN VS. WATER POWER.
CIIAIZLia$ E. Emery, li. D.., mi the Crank, gîtes the tollowitîg

comparative estîmate et the cosi t sîcain and of vwatcr power for
a cotton îîîiii of 25 ,ooo spindics, requiring say 400 horst
poier.

Inîcrest on --o2t of plant, 6 pier cent.
cri $35,680 .$2,141

Sinlin& frmnd toi rcncw:îi............. 892
Opcr.-tîng expenbes ....... ........ ,9
Fuel...................... ....... 7,208

Total ........................ S $3,436
lier lerme power................... . $35

WATEF.
Intcrest on cciii ot plants 0 per cent.,

on $35,680 ...... ...............
Depreciation .înd repairs, 2 t4 per cent.
\%'lier tender .. . .. . . .. .
Interest on flic cosi ofthe steai plant

nccssary (o suppiy steamm for hcat.
ing miii, use 0i siashers, &c., 6 pet-
cent on $5,796 .............. ...

Repairi and renew.-ls of sanie...
Fuel ...........................
Latxor..........................

$2,84 1

893
61 8

348
318

11900
bis

'ritai ... ............... 6,836
ier liorse power ...............

D)iffée'nce per hose power between
stcam ana tvatcm'...............

$17-09

$s6.5o

Per yeâr

bier year

.4

4a

1
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NOTE ON THE INTENSITY 0F TELEPHONIC EFFECT.
[IV' E. NirRCAI)KRa.

l'îl iitensity ofiteclibanic c'fi'cts dcîiends clîlefl>'iuoe tue
tlle tickness ni tue dmanphragttî, ils dianîicter, lthe ititensit>' oi the
mmîgtitc fid, ie fotît> ni titis fiteld and te inutiont cols.

'l'ime infuîtence oi Ilte tiiickness tir lte diapiragi fitas alleatiy
iî'i inu'cstigatecd (vide (i'pfpes Rndusr, Aitril 5tiî anud 8ilt,

i.ts', antd il bas becit slioîti that for cvery teîul)ionle on giu'cn
aii tgttelic flcid, titerc is a1 cerumin îiickucess oi diapiîragni wiiiciî
gîucs a mtaxiitîui intensity.

l'its ltickuiess iîauing bect round, i reiatos tu ho deterttîioedt
lihaI dianîcter Cives the best effect. T1he itiagitette fieild oi tue
î'mre mîniy produces a senisible ciet n'ithiti a limuitttc negn ni
titi di:îuiragtin, utîicit is flot ittceaseu b>' au incrcase of amia.
itîi ati incrense, il is truce, adds ta lte flexibility, and fators îlîe

utiration of ltie dimihragoi, but, on lte oicr btanud, ils, iliass is
tiireasetd, andtiierciore mutre difficuty is encaurilcrcd inluire)

duliiiîg tîtese vibratins. liheure, tue best uitaitne vwilivary nville
tiii'imteusity ni lte ittaguctic fi'cid, aud, Ilîcrefore, it is necessary
ii combine lthe proper titickness wlth Ilte proper dianimer,
at eordiug to lte interisity of îthefild i disposail. ''The influence
of the field, howcu'er, is far fromui bcing as greal as illîglit hc sup-
îtosed at first siglît.

V'ery u'anicu experitticuts have been tiade on titis subjct iu
tîtaignetiziug lthe cores ni soit iron fitite indiuctionî cols by tt-ans
tif it clectro-ttîagnet, istcal ni fitxinîg tiemît, -%s is cinuînoiy
donce, ail te pales ni a mnagne. It is then easy to lîrouluce iuag-
nolir ficitis tif u'ery îliffcrent iulcnsitles, by catising tlie current
î%ici excites lthe eiectro-ttagnei t0 u'ary iii inletîsit>'. ity nom-k.

togx in titis uîay il is easy ta arrive at a certatin liittîtt ai hicî lthe
cliect ni lte teleplînne (lacs nI u'ary sensib>', titis Iiiiîit bcbng
re.icie iî'ien tue tass ai the irost hecumies rapidiy incaptable,
aý,e il ire, ni absnrbiug aI the uines ni force ni the ficid, anti
tmtre aud umarc ni these lities traverse the diapiigni.

'T'his can be tesîed by sc.îîtering saine fine iron filings tîpon
lthe diaplîragtu, anti obseru'ing that an iucreasing ptortion of lthe
licid bernines uscess in the productiouni îeiepionic cilecîs.

Il is nccessary, furtiter, t0 observe tuat tese cffects arc <lie tu
the deforinations of te lines ni force ni tue rleld; titat tiiese resist
ilie <efornuation <lue t0 the enct'gy ni the %naves arising iroiti tue
'%îîîce, accor<hing as lte tagnclic fielud is more intese, antîchat
titis cr.crgy is ticcessarily liintitei. 'l'iese remiarks applly c<îiaiiy
nuill ta tc teleplînne ucceiu'cr.

Il is euilet t liaI, otlier tings beiîîg etiuai, tc best ioni ni
Imtti is tai iii niici the Iiies ni force arc pperidicular to tue
ditrectionts ni tue nure lu tite colis. MNorean'cr, lte v'ariationîs lin
ilie forai oi tue fil< 111.1' be iacilitati b>' tc amoiii lit he fild,
.911di titis can be increased tip to a certain point by lthe inobiliîy
oif elle utagnet anci of lthe cotes ni the cols.

li sitiitîtutig uap tue foregutiug facîs. iî secets tient lthe ioiiowiiig
i outitions art thtase by ineans of wvhich il is ptossible 10 nbt;îiu
the besI resuits front a tcieptioie, uauteiy

i. l'ie ioîubility ni lthe Unes oi fotrce of lthe field siîould bie
f.îtoreci.

,. *rite hunes oi foîrce sitouid be ('ut b' lthe greatesi po<ssible
lurnb ni nmire iii the cols, anti péerpendicua-iy 10 tliir direction.

j. 'rite tlitiikncs oi lthe diaptragutn sitould be <ininislied tînîl
il is juîst sufl'icieuu to absorb elte greatest tunîbcr of ltites aiffrme
e\isting lu its t'icinity.

.4. 'The ratio nf ltai pata ni te di:uphragtît whîich moities under
the influence ofinducionu ta te %%hole ni lte diapitragi shoulul
ire increasel. - -Com/dle Rendus.

THE CARE 0F ACCUMULATORS.
i11 oto:iohîwng dlirectints for tue gencral care ni accuniuiators

n%% lie aiofvalue ta those iaiaung chuarge ofisîcit appar itu..
Ainnys charge elte celis unîti tiîey hoil tucii. Neyer alion' the

btuîry ta run don tllI ils E.M.l". us belon eltc average oi 2
tilts per ccii. If tbis siîouid occur utlien it is kion denat the
iarge is flot Ion', an exutîinaîion ai cvery ccli stouid bc nmade.

1lie acidometers lu tite celis glue an appraxiiotale Mden ni the
'late ni lte charge, if hey aire intlhigentiy obseu-cu. Examine
the' plates evcry fett' days biy obscru'ing thucir colon, anti ailler
t aracten'stics. No current tîteter is ni service ta mtasure lte

chbarge reîîîaining in te accuuîtulator, since thts instruument
î.îkcs ne account ni lthe leakage wiîicit occurs before reamhing il,

<ton ai local action. As scon as only 25 per cent. nf the total

cha'rge uelains in the ceils, the E.i..rapiîiiy C-is niu fûttîlter
discliarge. Ilerccautiools slîould bc takcoi te)iMtard agiosî ton
lar'ge a currcnt flowimtg tîctti ctrtgis cnumîtîvuccd, by insci I
ing a rcsistastre, or by menctis of in autoit;îtic goveriîr ; aiso
provision mnust be mtatde agnitist lautîts living ittjured %%-ieu lthe

arc tirncti on durlng ciî;rgiug hanuts, or Ille mtui rit ciîargit
is cotuîpietcd. Thbe instant uit>' inuit is nticed, il sbî'itdt be
reîtîedicd t once, nd au>' dcad lli cul <tilt illuînedint-ly. Duo

o Charge Inîîgem thait li ssîy but See ih:îî ail lthe relis bail
m cIi ; if tItcy arc ionîci bcltind, observec if titerre is atty nbu'ious

s ause for tis. Oîîc litr of nu et citargittg is :teu isablet fl""va
sionaiy examinte the lusîltlnîos. Oi>sec tin the Iiqtid iu the
elis <tocs nt becote n arint durag ci .rgeng. Ail ocstr

appiaratis stild be cotuiparcd u'tli statndart instruments
iicn<icaliy, sa as in :îvnid falinx stoto mrots n htcl uta' îîms'c

destruîctive ta tlle plates. Fecl ail enîînecliîtii auîd -.%vitriers
et ery liumw anti then, (0 sec if limy e>' iicîoe n'al mît

STEAIs ENOINE EFFICIENCY.
PROF.~ *1'brston cotiitittc<i a u.'uitabic ipier cîttiticd 1' Sîcatu

Engimie Efficieucies ; the Ideai Esiitte coitpated nith te Izt.ti
Engiue," in the reccnt mictcing oi Ilte Autîcricati Society oi
MNccharnical Esoginers. The ideai cuigine lie detined as aile
itaving a nn-cooucimtg cylinder ;îod irictioiess millier parts.
The rcai cogine woîtil ajprvaci titis u piropiortion to Ilte
ioîiprou'cd condlitioso n cosîrtictikîn auJ nîteralino. Ilcttotgit
n'astcs couiui ic reuluceci " b>' dryittg or modem-ate sîîperititîg
of the steain, -an<i b>' idopiing higli sîîced oi eniglue te) otte-iaif
timese proportions." Il ougit ta1 prov'e îir'cticabic tu britg the
water cotîsttin by the adotilon ni titesc iigli ptressutres, ndi
by furtiter (iuviing lite- wastes b>' te lise oi titrce or fouir cyllu-
tiers iut series, and 1>' Iîroperly suippi'g Jir>' stc.'o In tire
englue, Jown t a witin ten pcr cent, ni tlle best figutres lite-'
obtalocîl for the ideai case. 1'The reai nsaure ni tb<' useiui
power ofni engiue is notIll titicaeci Ipaner, liowcu'er, bît e
ci>natn.uîilctric pawer, as tticaîtircl by elte brake, or :ît tîte point
aIt wh'icî lthe englue delivers ils etiergy 1 (lie tiaclîiery ni
transmission. A wcii-îI)tilt non-cotîdcnsiug tiglue slinuid ha;ve
aui efriciency oi mai.chine at ieaist as lîigh as 92-5 lier celle., and
englues havue been consîrîtec doing liciter tait titis. Ait
eîîually n'elibuilt condcnsing enluIe siinîild app)lroxiiai.te ()0 lier
cent. efficienc>' ni mtachinue, tiîoîigii 85 is a tuticit mture commtun
figure." 'l'lie auliior tiies conciîided :" Il is aparcitl>' dott-
fui iteiter a u'acutitt wviil bc fitutic desirabie, nvitils- couconîi-
ant cnsts ni the air.pumtîp s>'stcît, nviten nve conite t0 the uitilixationi
oi these utigh pressures ; tittless ive caîu al the saine ittie tutu a
n'ay to rcdtwe flice naste <>f itî'cr (itilie tax itiaus koposceil tlqan
lte ctiginc." ___________

AN ELECTRIC VENTILATOR.
L'k/t'-cincite notices a curnnus ciectria ucilator fus: buppingt>

a building nith k'resît at, citic col or nntdah de.sîrc'd.,
An eiectrtc luoton sets the venilator rcmoi ng anthc revuî.
lion sucks coild air mu. W~lien wanîîî air ms dlcsired, a1 cîirent is
sent loto a tictiwork nf fine %vilre possessing .1 itiglirslî'nc u
îlirotigb tienetvork the air iobge10 .tue cîtrreuti lîats
tuiewuires, auJ hie;air uecessiarîiy becoîtte5 liiaed. 'l'le imite

tient ni a switch is stfficignt to cliatge the tim îat ct tài elte ait
shipliucd by the u'entiator. 'l'lits systeiti is capable ofi cunstdcr-
able adapîlon, and the liygensc resits ane tiniforilli> gond.

CELLULOID.i
1.% u'ien' of lue lcuîlenc>' to enîpiny celltiloici for seeri clect ni-

cal purposes Ilte followiîng iîarticuti;rs i.> lic ni itîteresi
CeIluloid is bimnpiy mtade tel of uitnocciiîiio'e, cattîtor and uu"uer.
It wuas inu'ented iii 1869 lu Auîerk'a. !il 1870 te indîtitrmy n as
introduccd inhi France. (erminaty :îisa îossesses twvo large
factonies, whlst lthe lirgeut ln the n ord is lu Lontdon, ('ruie
celluîloid is a harn-iikce transpmarent oîass nira sligiîtly >ell<>nisii
colar, and ni speciftc grau'ity lien't. va soiems il andi
renders il capable ni takzing impressions. At 90 deg. il l>ecoillcs
very plastic. It rcadiiy kinciles. Sultirie acid tapîiîiy decutîi.
poses celluloïd ou licatitig, n'bilst iî>'cinchric aclîl aîtacks il
mtucit iess u'i> -oiisiv'. Nitric aclîl sloni>' atîacks il ii the roid.
vcry rapidiy on lîcaîitîg, aud tue saine is truc ni caustic soda.
Acetic acid dissolues il, gi'.ing a splution froin wihcl nater prc-
cipitates canîphor and nitrocellulose ; il is also soluble lu ettier,
qccîic etiier, actionc, fam y oils, :îicohol and turpcrûne.
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CHAS. H. MORTIMER,
U)lce, 14 iîu.Ii'1 re ,

Advertitinc raies gelit proaipitî ont ap& lication. Oidcra for aderrti'ng: slîoul-
teacla ise office oft îublicaion naisilir isai. the tsilà ila> ufte ilelonila 1nlincdaaaeiv
Ibreceýdinr date of itue. Changes in a.ariaîîail rii lieade lalîcetecr aietî.
wiiaoîa coua ta thse adveinier. Lut ta inlsure proper comianîace mia silate aaîsiaucî'ons

of(sit: asivcaiitr. reqaiss fur chanige should trac> the office as eMl> a% tise 22sid day

NUi.tsi l'Tl<XNS.
*tlae 1.LKCTbAKAL NSa Will Le MAnaIle 90 %ulMiscier iii thse i)onissn. or tiae

United Stages, "ts face for Sica pler annum. Saocents for as anonîha. l'it price
of subi>crtipton uala Lc ,emnattte Ly ciîrrncy. in vegisterei tester. ut by imoiaI order

lpayata C. Il. Moîtinser. i'ieasc sdo no% sens chesîsits 011 local isanis uanir-% 2%
cents as added for tsst -dns.cuni. Muncey sci an asnrrgicd setters suuali bce ai
setaders risii Solsscipion fm rcign cotintries enaliaaed in thle Gencrai Plotial
Union. 51.So pet, annum. SaaLscaîîstaoa art inaayobie in adrancc. flac p2per saail Le
dittsco tuaaed ai exilraton of ternu îsid for if sa %tilulatcd Ly thse .ulscritacr buIt
wheare no sucis utidctasidani exais. sait Le contanuçd untali niruciioni tu di-

continue are ,eccive-d aîîd ail auearae stais!.
Suissciters ma. hiave Ille mailing ailsires ciaanged as damci a% deiies. U'Aapa

oprsair cAs>e. altoni,:n1 ltlz Midas rsstJaza lte snw addri's.
The f'sLlithea &aiao1UlLenoiÇed of thse faillite of! suaicta s torceaae ileir j'pes

prociapily andi trizuiaaly.

Correupor.rence ib insitesi tapo âil sosics coming lkgiiitly îitian Isle mcope of
tis journal.

Wi. ptjle.astcd ta> nulîLe lite: ançrcatng nitniber of enqaîttries
foi informiîion atidrousscil tu 111 1 tuIRt~i N ItM.- s y lis
substribersý. Il as desired ih.rî tîltemîcîca .1 subsc.t aer inels
litsl a clîfàltm alî id lita qIte t u s lot k î Itoul deai m tilts, lit

tu ii seîîd a stlcitîent cf te t.rse Io lthes palier, and i o efforts
mtl bc Siparctilu oafforl fui Ille eied Informationî.

as alaf.LlarN raL.îoiig% thal t ite lcîltufc çinttpaty ss
tnalatg muiti exltnsive lirepaar.aitotî i liuiiClltitil sitil is tiet

liUiêliian 'l tiilra lu ljt.Itc tîtost ut tlle % tres îiicr-grotid mi
Ille tetri parî t oftlt iSi. .I% ncl as ilra Ille tie tc.ilia( Larctîs
anoil reairi gs-mtnas in lthe mnure dtsî.rnî <ict, eise tlt advenî 0i
th Il TI elart.îe.aîlw tulining ail1 d.%> lun> .îs il %% Ilimae in
(Io, "aill Iuruc tan)tîliitg bit .a inc.ists ot gr.ai- lu lthe tmart wio
lias .a Lons,îatni use for lit elciiiinc.

ESil- *k.% miiu elessie lo obl.îtî tertaaiL.ales att .i.torr.tnic
mtî tilt Oiîlaraa Engillticr! Açl, staîl note Ilte f.9 tliat .a buard

of csaraîîea i a ItsttltL .aîeîia ila Si.afîi-sbi% lI ali, I otîltu,
c% ci> WVdcs.zid.t% ci tisin fui îiîc urixîse (if e.s.atîîatîatîi oandt-

dateîs Cfor Tc:f~t . hc f.lta)nl iii» lie gineetll% 1.îîosîî
taiîtît.îiii aie daNua tuuail ed aîilgîttaitun ai;d Biratî

foi-d, Su îlî.aî etigintcers resadîttis in (il tîtar tose ch ietali ni
be tîttier tht ntccsbily 01 goiî} 1 Totoî70tt1o.

fi iîs not liikch ilit iliere v.iii bc tîtîtait donc tilts %%intcr
toîtarcîs dianging tic tîitis c pouter of tl Toronto Street Rail-

sîa: Seemil rars of licaî% %.séls aie ici land andl tînlo.IrlCd, bi
I>eyotd( ttîakingj rc.td% uIIc ioni home, mhtli i s Io bc lu(ted ai
the foot of Frctliitk sîrcet, tige mork iS likcl> lu bc iîoslpounet
xili spnsig. Sto% e> are bctng pl.a, ed an !,orne of th -.trs for te
msinter, btil a s IIkClN sis.al Ille,. %ali bc rclpl.tce b% elettrt
licaîcr% - hcnl uIc ctirrelt tll 1 sîp i >aa. bc

Tiiv fit atiii.il etiîîcr of tc Caitadian ANNodaion of
Siatiottan> it 5 tcr i% %et for lits: ccntî caf ~cled
No%. i tilts, ai: Ilte Rtt.itrisn lln:isbc, Traroito. Thic alaniten of

fointe: y car-, litat bec»l Oua .tatSi!s of aîiaîa.it pic usure .ad profil,
-itad tft.iltotii utc as al llsldqublertll> lc iii.Irkcd t utc Illa1t

clatracicnri!tt. Int fa 1. mse shah bec dtsi.ïptl))bnîec if il <lcs nul
showt a tirger aticnd.tns g anîd çirctcîntlîustastî tian .ans of
ils prccs-crs. 'liec rten Aitild in a tîic.istrc secrse lu îlituk
lthe ltiTrs,, sî)aitI the .hsoa.t aa.s staadc. cîrtng tl yeai.
Leci etens mlentbes: iîîaks. a ilote afîthe d.i- udc %aîcr ti il lit

noihing shial I>rctcnt Itssus f(in bctng liiebenl.

OEor lto iflaiaîtiS hîave ieenl recct ccl frotît IteI-SOlS tti
ravtor thec fraioni of a Eai trnlcîrical skiusiaiot îaa
i lie>' clii siol LCtt re laI Ivittin Ha .attlenmdc te mteet in a ieceltl

iteld ini *Ioru. i scî mh i liai ohîci. Il is .a iliali er rof regre ic i li
alît> ,terstil ili cresîl am Ilte tîtot letîeat -sIiotarl lia.*C berlai

aita aîkc. l'Te pua pose mias Io11<11 ify etb( u h at t a iliit 1,1i ia.
buiii>tsel ltu be a ltere.%îccl. L es il lie as w iici> iiitiderbltrar sa
poassibule itha lca>api .at toit u t îii ii e. r'iCrl is 'Ilrîîsîiýt% ir

smclattbiaîf of the sîicccss oft Ilte îaraîîrsei As'.oc anmai.

Il- i! scîtltil iles difhiiul t o1 secla e ptIblic recog~nitiomi andr
suipprt for a1 aîew iiîîcttlion, ltwt i îîerilrîrioîis il illay hae
Noboilv tiait s i ci li ci le a expvsieriieit wit h il. Il is si ai
Itiore aliffacîiî, if sîitipossible. bo imlirlace tic îpubic lu abaiiî lirai
Ille aise rof sttethiig wlnci lias î>IOtedl îselft ir lc ai.1 tîro1
mietî ;and relurlto 10lthe ouI order oaf îilîitgs. N'et liais is Iti'
course wiîici uIl CotiiiciiO rllt utc ovn uf St. Jolitis, Qîte., ,
citclc.tgtritt>g Io forte 111>011 uIl cilîzt:1s %%ati respect lu cerina
ilgtlm. Thic Catîcai :tppcar lu be i-îlitg t 10 i mlîuîî tlt-
cicîrîc itslaî raîther litait pay ;aît lirîîaîa m er >'car for Car( it

t 1 :s ttas lthe wherstîlii~tiî lthe contmrcl tilichia
abot Io texitre li ited. Theî jirice îatd. uidier lIte. pîreseit
coitract is $4o lier vcar, tî i.( ' Meigreemtîcî was lthai ai uIl citi
of irce yc:ars lte îarîce sîtîll bclie itraisei Ici $5o. 1lie
ciîtizcis .arc tîî.rtîfesitg îlicîr clt.appîrct .al ut te -ounicîl s polisr
of faise ccoiioity, anirl i s safie 10 say îiîal th emctitilor wi-ai
vtes Io piîaate the tomts 1t110 c.tarkiîless agatti, iîlI tîci fusil

lîîtsfiiim the ligliî cf putbic fuat-cî itheil ciecîtrunti lmite colites
routnd.

SRE atîliipîs hiaivc becît macle by lthe frtemîcs ot lclimcal
eduratîn ami Totrototu 10 sîablisli tîteans for tttparlang ii.

sirucîtioi of luis tlitr.icîer, bail tioîtitgi;, piîrclital lias, beco cflie.
«'vcittacatliteb artsstig c)it of tic lait regîtlaîtig tlt iuriîoscs,
for 'iliachit tailictpaliils Itta v lc'ot purblic iltoiiey, It.te
prot cd .a iîtl.ice lu delaîxîe a111.1c01 beîttg laket. Tîtere liats
likeui se btet àa sre.rl deal ut aalîvl bîtui i b> the ;ublt
loir .tîcls te itotencaîtî. One cl the tîtsa hslas gosse su
far as 10 caîl in quiestionil hieccssily for tytliiiîg of lthe
kîmîrl. I n .îssuing bu#ai an aluîtîde, il entlier igtîorautiy rat
%I îftîi> iîl.atCb iself iii aOpposirin la> Ille N eit soaf inatîy of tlle
lcadlttg edrî.tiusistb .al ihlitîkts cflthe dla%, Iolu o i Illa ain

ib .app.arent iliatî btcîcitiiltic tur .anda irtati ttcslulcl gco iogctiici.
WiV asre îîlc.seîl lu tltie sisalt dlarsiig sist iîtantl tri Associatain
%i.as futude il% Tuîiito foi t.he liceumt'sionîî %if viseî eîcîri
lThe ofitr.crs, are . Prof. Pahrtllresaleîî ; Johnt (#il, . .
\ticelisclet ; W. (.. Iliackgrove, 1cxîr-îaurr lie
A~ssociationi calis tpon the cii>' coutîcto grat faminciai mil Ici

.siss tn esiablilîmng ieiitaal trainîing scîtarls cf sceec frai
tlîc benelatt inarisaib, îttecliait andc tc sturktîg classes
gener.ill>, antîtu appoint a Itoaral îal alicîcir, ic-t cniîltg Illei
dliffécrent pracigcal .andr i.atuftatutang inlercsîs of lthe cil>, la>

Mtaniage andi coidua.î the aifîtrs rof tltis imtportcant iovecaienl.
l'le offitacs oif tc Caailiaut Asscition cf ilttiun.-ry Ltigt'
neer, «are uazng ani atave inece ain te projcî, i ci il v,
itopeul ssill noîs' :.ssuttsc a innglible (citai.

A\t agitation appearb to bc deiclopîttg in Toronto agattîst tc
aise Oran oscrîteail tire for strccl lt a purposes, ancd si.alc-
tîtenîs are fiitlank; ilîcar mia% tall prîni ilîaî aîc nui correct. MWc

a-ie .llt fret tau admt siaal i anîsîlicr tias cars lc fouinai the ovs-
ieac tiare as it desýtralel, liat io chier wta% lias as yeî îîrovcd ar
aottttttcicial %uit cess, anali si t il bc a iti if it Avtn of aus

clet lit serti-c iah .all ils ttlîant.ages is dlavcd Croît> sucre
sentiamental objectiotns. WC htave pisutîtîr refece Io .a
blood.ctirdlittg interv-iew iilt ait acentivin wiis rccîitl
apjtcarcc iti oane cf the ti% cil>c- 1ai le sprc'ics iitiseit ail cves
tlte saîilc mith mîure ilian lte orcimnar aitount cf aldernînnit
paîlipîusiy, and lalks about te fingîtîul qlatîgeat of cs'crhtearl
tires " eahi îc îoiîîii tutu> . aciual> ktilt a htorst:1 i uff'alo

tc ochier cia> '.\Ard if slrrng ecigli to kîh1 a1 torýse, ttitrr
tottl .a humîtais beîîîg bc.- lie eva(citîlt as not ;%:.i-cIl îmsicrl
cm ltorses as lie inttli lie, rît lic sîciil knciî thai a. horse: is

tnl'tnt:el> e.t tlu toiti lan a tian, andl that as a itîtlr of facu
ilîcre as no rer.-orr tuai an) jîetson lias beeni killed by a sîreu

r. çia uricnt, and liese titres.tre nons cseel for s-ci> nearl),
if 001 qatîte ab itany, cars u~ hormts arm Tht eiectro-niomsc
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force of ciectrit raiiway currentis about staudardizcd at 5oo

>, Th% iis .11110118t cati bc î:eken bw a hcalîlîy iterson witlt
ptwi ect illplitiv. andi the chances or aln întaliti iancIling a1 %vire
uilt y kind, railwa) or otiierwîse, ai e v'ery retote. IiI etuters

<! I lle d ibappoiîîî cd syndica te, b>' which we liteu tIlle en terpris.
îmg projectors who wanted the city lu finit li ueoney while they
pm~ L'eied tiic profits, bave consiier;îblc itîfluience in file control
t une or two ofi ronto's <lait' p;îpeîs. Il lîerefoie l>elooî'es

file carefl'u citizen to provide a liberal api)ortionnicnt of salt to
takec %viîh tlic various statenucîts lit will îîrcsentl>' finci iii print.
'itei peoplc of lriott are fot likecly lu get rapid aînd coifort.
aile trainsit by eliectricity excepi by te overlieut(i sysîcîn of
îr.mstniission, and vhtile, of course, ih liis its disadvanîages,
tlive is no louibi but t:ît tlie benefits dcrived frot its uise ivili
vih more th;rn compensate for themi.

AcmNîs il is Niaga"ra. ln connection wth the utiliyation of
flic ,ioer ofNiagr p roîoscd a short fine ago il) sucit gloiît
and grmndiloqeni ternis by a syndlicate (if speculators who have
purcîtaseti land bomne tea muiles front the cataract, il secnis
sîrange thint the immense wvater power of ftic oi Welland canai
aatilable for instant uise is enttrely nieglected. W~e have hecard

of sina-nufaicturers who have ,tîîmpcd lit the land siak'glittering
bait, and bouglit lots lin titis inuanufictuirers' El l)ordo, where
iiev ivili have to pa> for flheir n aler p>ower nil addition to flice
cus.t ofiftie land, whiîlc ut the saine tinte there are ofl'ers in the
ma.'rket oi irce land, frc %vater power, flic[ exenmption front
ta'matin ititout an>' takers. It is also inteiesting in titis con-
necton ta note tlie astoundtng netvs filai M.r. Ferranîl lias
set'ered lits c.'ntîiecîtoo %vit tue London 1-Etcîrical Stpply
Loipanyv. rThis is tile Company iVito were building tile enior-
mous machines for elecîric ligbting utl a potential of 10,000
toit>. Il ivas a bol îîndertaking, aînd titis "se% crîng ni conner-

flou mua>' be taken as an indicatiotn of its failtire, at least front
a commttercial point of% iem. Non, titis Mir. l"errnti proposes
lu conte t0 Canada to ex~ploit titis N iagara Faits scltine. 1 lere
are lits figures, and if lie used uitis kimîl oi a-rîthmeic ta lus
L.ondon siockholders, it is no mtonfet flic Eilccrical Suppiy
9-imipati ts Ilt Ille soulp" -" lie estimiates tuait lie can deliter

2ooo horse Ipo%%er b>' electTicity ut Buffalo .îî an outia< of
S.:,ooooo for te plantt. If titis power n ere sol i.t flie unioril
raie of S3o pier annunu, st tîould ýcaiize Si,oooooo or orie baif
otf flitc origi'nal cost caci >'eur. 11 tien (Of titis, tlic %allie ofiftle

i.oîîtpany's rigits, uccordîng toM\1r. 1Fcrran't's figures, is cecrî.îiniy
*.ery greait." M~'eli, nte shotild ratlter say so' But not one
nord about interest, or tpital, notlîing for oliernting expenses,
notlung for seling antibistibutinig titis large anitint of output

nothîng about the iter iîuposbibiiity oi getting $50 A >'ear for
ic:,000 hoî'se p)otier tn Bufl"alo, notiting for muaintenance oi
stotors atid dyntamos and tep)a'r-, not au nord abot flic opposi
sin of natural gas whicit i!, unicr.îi> s there, tos.îy nouliing
ut Buiffalo being the licadquarters of the coal supply for titis end

(tf tlie continent. Thte F-tiiurc oi «Nr. Fcrra-nti's big scitetue in
L.ondon -s a poor augury ofisuccebb becre, miere flie chant es to
lie takea ar'c on an e<îitiv giganlit. and daring scaile.

WtF are picasel ta notice lte incrcasing inturest being iutni-
fescie tn the fonnatton of flie proposel Canadian Eltcirical
Association. Wle are recetving nvords of n'clc<>nte anI gooil %vili
front ail quariers, andi fiotui what we hear, me Ielieve it lias filct

(lite poptiar ic.'t. Til e ctsni: ta bc ll on fltc 261)1 <if
Novetuiber, t Toronto, we expecct wii mark the tonîtuienceiinent
tif a tuost succcssfui orgattîzatton. We hope flice date wviii i>e
kepta n nc by otir lcical itiends, and if formiai notificationi
nie otutted by in.idvertence, that il %v'ilial preî'cnt an>' anc fiul
being lîresent. Conie un Toronto by ait auicans and ]io, fil
tItis office for information of tlle location ofiflie place of iluceîilig.
ti is proposed that ail who titre lîresnt at tue original i eeting

'iiouid hoc personaiiy noified, as wc!l as5 ail otiers interestel fil
tcccncail inters, but it is tmadî'nvid.tblc that soine should bc

otted. Don not talzc titis as aay eî'îdence of ncgleci on the
Ilant ofîhle oficers pro. 1cin., buit put in an rtplc.rnnce on flic
date abovc nicntuottci, nnd inakec vour lîresenice batht hearci andI

fc.i, lis cxpcctcd thint ninay miembers î'i be enrollel front
te imore <istant provinces. Tiough itey %vil bc unable very

lt-rgtiy to bc precrint lit the dlitbr..tons oi the Association,
Uic>' il have Ille bcnefi of rc-w1ng in printel forin the pro-

ceetlincs, togellier îî'tb ail informuation, statistlt'ai, pîracîh'al and
legai, tiaî lia> bc coipled as a1 resîtilt if tote deiiberatotîs.
ht is also itroposed to appoinit a1 coînnitive Oit legisiatton, tîliose
pîrov'in'e hil i be 1<1 wtcl the pîrogress of ail legistation titat
itili hav'e un>' bearing direct J>' or tmîdiîrectl) of) ciectric:tl illierests.
Titere ili li tch ta ilisciiss tîtti reference ta piactical
intîers. 'l'ie developulenu or electricul sc'ietnce 1qSa 1-0 i'id tit

tiiete is a cunstat introduction of new tittiods and ittaterial.
t wîill be tue province of fic Assoctation lu) discîtss ;ttul criticuze
titese nien' mitues. Th'le collective îvisdoio file tuietubers tîîll
finits le iade av:iilable lu -lie itîdivichial, atnd caîntot fait ta lie a
source of profit as tîcîl as itleusure. 'l'iîglt there ittigit i
tirst giance ulipeur tri bc dliverse iîîterests oltich il wouild secîti)
dificilit ta recottcile, tve cait but iiiîtk tuai :tri Association of
titis k',ndt, beitîg a iteutral grotind oin wîlici fil catitact ai
discttss, cadi front lus on'n staîidîoihtî, tlieir î'urious iîtercsîs,
wvili go ver>' fur îowardls prouttotiitg a1 friendiy feelinig aîtd 1 <lis.
positiont to recognize tlie riglîts of ail. \V'e trust ail wlto cati
(lo sa itill i u'ake a poit of attettdig tule intial mteetîing of tile
Associatiot a bc Iteld iut Toroto oit Noveniber tue 2611î.

''i cruzc for depttations titat afilicts the veraige .îlderniaît is
soinetiig astotîîsling. On flic siiglîest provocatiotn a depota-
tion is appîoitited t0 î'isit ait Atîicianit l> iti seîlih of lîtinnua-
to, anîd tîstîli' cotîsisîs of hlf a dozen mîen wtio have tio
qîualificattions cillier of inîtelligence or trainting' to ernble tei
to uinderstand flie iatler in hand. 'Thle civir treasir>' is
depletei b>' soine litîîtdreds of dollars, wlhite e ehiatiol froiti
a lack of kttowiedge of tile stibjecî cubher rettirn ini .1 state of
denser foi- titan ever, or, oit flie lrinciple tai "'a tilte knloîv'
icdgc"is a tiaugerous tiiing," conte bark %wiîh nl>' a partial or
one-sideci grasp oif lic situation andi îîrcmtrcd ta cogîîaticaily

fl>' ofi ut a tanget frot tite proieîr rouirse amîi îî'rerk whiat
iiuiglit olîherîî'ise bc fair legisiation A 'sitecial exaîtifle of titis
ubsurd îî'aste oi îîtblic'iunîts, if tnotltiug ivorse,, kç Io bc qeeu iii
the dIc1îut.utioit appoinîrd 10 go t0 ltsirg ta tic Street Rail.
n.îy Convîentioni "to finit outi te bc'si miotor for tsu' oit flic

Tloronto Street alw T h lie Cilt' Engittrer, whîo liait a1
perfect graspî of the situation, iîaî'iîg resignî'd iii disgîtst, flie
acting cmtgitcn'r <t'as apJpoinivitla go Ahltotgh anl aerui'ise
estimtable îttatn,.le kuotstui tilt- firsu ruditactîtst. of elerriciîy as-
upplieui 10 raiin'tys or atllting Cihe 'This îî'nuld htave heen
liait enougi, but flie rîiani.v of.iahsordiiy k itearlieil ît'ltcn. fiitding
otier engag~emtents hîrevn''t hit glitig. titi ,'ity Suirei'o atuil -. it
aldi<iu'n nho is a lawvn'r a.re sc'îîut b]is tau ''inrc %va-,
bouinci Ia be a1 deputatioti, and %ve sutîltoÇsi' tuai fiitîi lte
strteyor anti the iaw>'er, rallier titan flic gloriu' ittstitut'ioîî of
tlle deptitation stoutld bc dislionored thc' n'otl<il lîa''c sent Illei
keeper of ilt (log îîouîîd antd ii' can'î:ker ai tue rit>' ha.ll 'T'he
.ibsrdity goeb eei fîirtlie %idîci wve icroiert ft flic aldî'r-

sttuni filtd trigononitc'îr. delîtîcatint go not i 1 :uoînd'ate of
ittîun'cipalities, bt ta a gatttering of %t reet raitnav cintuanies.
tuhtere aIl argltmeîîts utici -isrtsio. re la fatvnr of fic ra~ilro:uis
and against te inunicipaliti's 'mie rhanc-el are, treforer, ibat
if iîev are able totassimtilatc adty inas irni tite gauiiering ut ail,.
lte>' %wiil contc back, " oat(Cll ui tile n'rn Bîa iut wîlat %u
îvaint ta kittîti' tuost of ail is, witî have flie Couincil 10 (Io îîitlî
lte " best inotor " anyuî'tn 'iii cotpatîy cuti safirly lie tistect
ta lool, allier ihecir on'n ingrcuc pîu1îinî i flic besi ittc
avaitai,: iîuu n'f'ct' it of Ilte iartial>' rrquired
information ni lthe iun'>'r andtli iti tîeî'or "l'tir dange'r froua
lte citizens' point of t'ien k., uttat tlle ai<îîtion ni imîlroveil
eiectrtc ,crt'icc andi rpid transit wilt hi' tndui> intcrfèred %î'hlt

anti ull.ci.cl,.tiiîtduit mrleanîl luircuche giatintî inisntîcal
in tile besi interebts (if ti i tizet'< tili lue f<îuinded utuiî titi

imi ectiy ulesstooci icast oi lthe riî'in "nleputation."

'liuu. atîupus ma.'de yi ll' nti unic'ip.uiirint go in lte
business ni gcuteratîng elcrtrîciiy for iiglitittg iogi)nçes îaî'e
alreuça oîti tetîiiicireýl ta brai' iteir c'<pen'te<i fruit We Ila-ve
pointed nut titat luec i- un mtarc rcason iii a 'attinirupalit>'
eniting titis l'iclil tiau therre k for it ta go iot ihe tuautittacîriure
anti suîpply ni" -plug " hats or cor-.et,; 'at'iof ni li are articles
in popuîlar tientanni andi unitral u,;r' There k leis reason for
lthe non techutical fte,' ni of th liainilc uncerak'ing io e'xploit aîn
elecîrical installation, inasinuei as ie kots as mutch, or ratier
as uitle about il as a Jew is poîîularly 'siloscdl un knaîv %bouu
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the laste or port- lle ks tiacrefore cntýreIy al Ille ierc> of lthe

mnrission busnting agents of cictrit imantiuf.ictariiig conmcrs,
.and as lie is utîerly unable to mai.ke a distinction Ibctwe-cn sriait
lies ;and Mreat ones, tir' most ianposing ;raid coloassal fâbrikator of
fle lot carrnes Illc Clay Blut tlac clauzling «ai monumenttal
rIaarteaîr of bis promises are niot rcalized, and the> "à learit too
lait. tiaai men brir.a>' rThe cost of installation ks usual il ore
allisn double the original estimiate, and tire cosi of production in
abonut te saine ratio. Tloronto Junction is a case in point. The

ssai a;îprnpriated and passed b>' by Lin~ v iii prob.tbly not liall
rot'er the out lay, andl faimrlier satins niul 1itc to be %otcd, besides

aile- wheil<' matter haing been a source: of uîrangling aînd bittcr
l'alit for a yrar pasi Thbe %n osi of Ille tmtuer ks tbai being 'à in
for a pe'nny fliey are in for a potind," and tire furtmer supplies
inlusi be volt] or %vial lias alr-cady i>cen spent n ill bc tîtro% n
awav Th'iis is usually the case, but like et cry otlîcr rukit il as1
ils ex'eption 'l'lie exceptional %tt'sdorn refemred te is tue case

of thi niuniripality of V'ancouver, Washiington Tcrritory.
i'r<gni"ing flacir instaki', and bc'ing tinnilling to get deeper
int tIt attire, the>' have recentl> ofli.reul tîteir electric lighl

plami for %-tlr, -nd :dverlised for ptroposais for its putaadasc. In
titi notire it %vas stated that 'à E.îdi bid îniust bc «iccoiitiieul
b>' a bond iii the soin of $s,ooo, conditioned that, if the bid is
acccpîed b>' tle cil>', tire successful bidder aii enter into con-
tract witii the city to nakc the purchase -as proposed within 3o
days. 'rite ciîy reseres tire riglit to reject any or ail bills.
llidders nust state the rates illy t'ili chafge for sireet anul
bouse liglas in tbe ev'cnt of purchase, whicil rates mnust bc
graduatecl for a series of not less tIsain ten ycars, decrcasing to
an kgrcc(l minimum upon tie attaininenit by the ciîy of a certain
population. 'l'le purchascr wvill bc arequircîl to gii'e adlequ.tie
bonds foar Ille fatitiful performance o! his contramt" Thius we
se liow lime brings its rei'enges, but il requires sortie pretty
bard knocks in tic way of financial loss to poutnd sense io tic
bead of tc av'erage cit'ic reî>resentatieiserabc it is tlle public
iione'. and not lus own tîtat lie is experitenting %villa.

STEAM HEATING.
Ai* ibis season o! tic ycar thbc beatiniz of boauses is a subject

*of imacres)t to ncall tcr> aune. Man> of lie re.ttd:s! of anar
Im.per «arc 4se.îI uatacrebita an bîe.tini lic.aîaaag, .and ire nt,%%
Çilh.1iSC&l alit gellitiJ iu--Ii tapaaa c.td) fut thc% itner > atork.

*l'iîc 1110t imortnt p.art of a bteaaît he.tting .î.rmuSba tbc
bla',and sitit lu)th îi.î n imnportanc.e ab the furnaae. Lnilebs

llesc .11£ buitijic uItI au! buffta.ant t...p.La:%, .l Ille (ebt uf Ille
.IJJp.araiu:s ai dl Lie fuuand nsai.. t ic~ li mi.îter boit bkulful>
ai ana>) bc dune. Suiîae %Irtgeaint Iîd% ua..te ue se of sa.a..îunatl
bolIcrs uf .bi amis, and tuntaanane te fuirn.mLr %% atani tire pi
of tire houecr. *rlmeseC, nu duubi, are Llite.aî>er .md alure ocomaten-
acnit lu) sel ind cica.t an îuI.liC , but %%licn îbat inuLit bs been
saasi an ilitit fatu, it lusi o! dieu 14uud quaitubes t.bout
.-olmtlplci. In %sstule tara.iail.itia.es ut as, ticcsir) tu li.it a
balica an îtiaaa.l 3îe.tiîa as, ajuaa..ll i.tasetl, but at should bc rcilcata*
bcred îlîat .î bule an tîhai se lii -cn bce quaa..kbý t.assdx as .îlbo
aile an %%hautsî il aiait aîua..kl> go dunta, :shîuld ste lire btsia
<liI.

Foir litas n.ai.t, Italh ats, gze.î %.mains ofi cauiperature
dunîig tire wtinter, îl'ý boiler of a sizain licaiiîg apparalus
slauuîld bc salîade l.Itgc eatuuga lu giuî eianise îcatui four Ille
t-uldcesî nc.aîbc:, .and dit furnate puart shomulai lbe bu tar"iged
iit ilic tire aiita bura à1unî> and %ct iiia.aanl.iin .ibstiii pressulre
Tisic baudet shUulîd &aonî.tan ta a.ausde.île îuantaî> o ti c and

aI ai ail lc iuaand tf.t.tnî.igc lta it.te tuc furnmt o! bna.k, bu ;as
io (<amii .% ttvscrt ua o! lia.a, %%ithala uil lic r.adamîcd tu flic boîter

niinesr the tire bc.oîîîc5 <hall.
Ths: bulle: wad furn.ue bliaîiald lie of buthl tapaa.ay and bo

atnt .%.% naît ias reajirec a .ait nt îendance o! lias: iian
an ah.aijc 'lc 'asàit aubt &ati.% be iaure, busthe .ansaîal espe>ndi'
turc fut fuel, atttcn(l.ntc trnid areliais "ail lbe le!;. uicn the louecr
as large~ ant he furnace aade so tiia a slwbutiiig fis-e kcrps
Ill %.lain 'Parc aonifor .and %a% isiai lioin olm.incd l mIl lure

ilàan rell.w for îtc greauci oumia%>.
In anoîlic ies araale he -%ale au bullea .%ail faa:n.tae in proportion

to t amouant of pipang lu bc kcpî bot til bc duisctised-.tt
presen: it as proposixd to say soinctliing about gcîîung ready for
%visiter.

Tise boiler, il ks assuivaed, is aIl riglit anai nol reqtmiring .ny

repais-s , n-bat, tben, shouid bc clone an order 10 gel rend: r
Thie huiler bliotald bc a.arefîilly gune ot-er, aatd ail dirt amîd dîa-.î
remai. d frotta i -ard fromn tire furnace. liais sboulcl becou'
ccen Iliaugli ut "as al citasses] cuta un the carl>' sumumiier. liai'-

mîext lliing (il du) as lu reaiitl te hiclaîd hale and nian Isole joint,.
Th'ei liattd laole joaiil sîtosula bc ver>. carcftaiiy mtade, as tir(t
siiotad lic absuluitel> tuglat sas order to îure".eal Ilae Slugliîa'sî
aliounit uf la.e.Caurrosanl Oif aile bualer le.îd bouta folloî%t'.
lattie lcakage aI the band ]toits. In îuakang îlîcse joants, ut a'N .a
gond plan toatise muoceratel> tliaek stalbr, and lu aîaake a î.îsu
of black Iead and cil, and liut i on boîla sudes of tue ruliber.
l'lîe band bocle cal) sbould not be screwe*d up tan tiglîtly mlîien
Ille boiter as cold, anti sitoulu b"- screwed up afier sieain lia,.
hecn up or the .vaîer at lte bc,,-. ig point. Ail tlle valves abot
tire hoiler aînd ils a.oniîeeîats1 SlîîUICl be eXaItaineu(i, anîd the
spinîlleb properiy packecl if nem packang as needeti. 'hnacoseut.
tire Inn%%-offtcocks, sec tibat an>' chaeck tales caîlier an the féal''a
os- relurn pipes are in aider, and %%iste frcc 10 rusie liave itot tîlu
silo(la lift. Th'e lift bhtoulal nev.es- excecd one'ioîîrtlî tue diaituct
of tlae t eand inay bic iess. Open the %alvcs on tue steaîa

.and relurn piapes, .antd clien turn on the %t-ale- and fi lthe boitea
to %tIthin a couple of anches oftdie Ici-el ai wit-hilu as antendea
to kcep tbe water wthen steas-n is up.

%Vhbile the waler is being run in, the guige cocks, or safety
valve, should lie oirn t0 allow tbe air te escape froms tbe bouler.
*'lbe fire shoulcl then be ligitcd, and the wata'.r slowvly lieaîcd
until sîcain is saisedl. Wlben steain lias begtin to flou' tbrougla
tbe pipes the v.alt'es rit al the raciiators sbould bie opened, aind
any requining packung markcd for attention by re-packing. If
any radiators do not tient, the air v.alv'es slîotld lic opencd i0
ailowv the air to escape.

Wbii sîeam is up tire reluru pipe shoutic soon becomie 'cana,
showving tbat circulation is goîng on througbout the apparu ltas.
If il docs not becorne 't'ann, the cause o! the stoppage of crcti.
'ation slîould be searcbed <aut andi reinot'ed.

A NEW ARC DYNAMO REGULATOR FOR THE BALL
DYiNAMO.

A -%Ew dynamio regulator for constant current miachines la.Aý
just licen patcnted b> Ms-. Ro%.ai E. llaIl,.iinui tbe de% itc i: bc'aaag
.aciedc to tue nen' Bai d)n.ttnus nout bcingmna.a.îa.l
'lic de%. ice coatsists of a dise of ii.i.gnetic mnetail %%ork ig Mn.

catit> left iri tire >ok' beit'îen tîte inaagnems, tite dibse beaiag
tnounicd on %bc sh.aft %%'lite 'ai 'as pîuit.*dc.d n'aîli bail m)îui~,~
wii.m tiiere is little friction la spc.iîk ai. Ata teî t ie tlas.a,a'

ite yokc c.-r>itg îiîc lirtiites ub i c ltcid in it acquattai
positaon by tue action on tue dibi- ai tire aiiî.aýnetiktt o! tite litid
n:.igncts. A nimber ofigroo.es, arecula ia tire dusa. lu rtssuîe .
portion of tc inctai, sa il.at ,as lthe itiagneiata of the field.,
'tcs-case, tue tiiker parts of ture disac are drant mucre nc.ttIý
iitto tIie center of the field. Th'ie iaa.k of equilibitaî' in te i>,s
i., the onu> de'. icc used Io mci tI e tue dis.. andi t.arr% the batasiais
ieit tue region of the ltiglicst poîcnaiai on tue çoiimttuî.aîar. As

the current o! the machine: inc reases, tice incrcascul ttt.igneila
o! te field attracts the <lise and latm'es tite brusies oni the
commautator, titus cutting douai tite current ta tue requi-cal
aicouni.

'ite Bail dynamoi possesses sucib gond practicai1 iualiitsà.
shoti it te bc s cefficient muachtine , amnd tue a.on'enientc~
nviti nbicbi it can be bandlcd b> ilîseif or atiien cuuplcd ttatia
dy-namios o! a diff'crent in.tke, lit'. gainced for titis mai.%aiaac.
ceinsicicra Ie praise fron titosc tîlto bae usd il for ligitan
pus-poses. 'rite only p.anicular objection iltat nc baie etea
iard ofl'ercd 10 the machine, n'as. ttat il n'as iel autonmic in
i!s 'cgtalation, altlaough il cari lic perfect> rcgtîiaîied b> mloe
muent o! the lirusits. Non thax the net' regiulator ib bcimt>
.appied te a'tl machines built, tite Liîst lingcring olijct ion ta litas

tli.amo ttili li.c been o'.crconic. ri',4ala .kfiiy

Nu Ua#bls ten maalv. s.l>-s a vvnemijordry. alma Cao ccar'omicala> lutara-
cal ud tac oumiscfaniat.An oirunnang. a e''. dos-i.i ngatte tVo'Jia

nomala 1 run 1 piaatc < a(at rvalîig >raaao.llxe urnaialun.s luiatî
and ias Rrcat î'-'airc :ad strain on ais jour=ils. andl corasequenit> rarais

.tn oil tahicla i n nt spread loo quuckiy. but tisih iow gta'.ily and high vas-
eosity. 'flatter needs a purc minent) oil, s'i5cous and qtaiei., t enatale il
te enter ioe c dosu prîns ut t,, bcsing us nxapidly wit tpeta mi -atkl
il mvs-cv)i na'cewitaci
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ON THE RELATION 0F THE AIR GAP AND THE SHAPE
0F THE POLES TO THE PERFORMANCE 0F

DYNAMO-ELECTRIC MACHINERY.6
I lik. objeci af tîtîs pauter is tiot ta cle.î %viil the sîibjert in

at lieui liglt, lait ta adc ta itb literattîre a limitcd anattnt of dlata,
Ile ictiedicetons fronît %iiiclî go ta est-iblii rte correcttîcss of flic
tica.i~ and tlle utility ai tîe suggestion!s put fortil intirile piterq
remil bv INcssrs. Switnburtne r. Esson, ,at tire ttcctîtîgb of tîte-
iis-titton of El1ectric.'l Engitteers oin Febrîîary 13 MnI 20, à- -o
LI) to tire tiltre of tlie ptublicatlion of iliese papers tire air gap
%va, usîially treatcdl by cantribtitors ta clectrical literattire as an
c%îl tn a dynamo, liaving a necessary existence, and lte sitaller
tliat it catilt conveniently bc mtadle tîte better. 'ItIe sli'îpc af
tlic pole hîart offern becit spoken af as lîaving a soinewhaî de-
ctded effect on fic performance of the dynaiaîo, %%-)iite but tilde
li,'tl been saisi t-cgarding flic cause of suclî ani clTcct.

'l Iere exists saine différence of opinion as ta wltat slinîld be
knoun as the ntiibcr aiaitîperetut-ns on an armaiture. Fat-our

prtesent puîpose %vc mill assume that tire aniature aînpcre turos
cqual
1 lit numiber of , ondus orb, on XIstrengtlî or current ;s fl

:ht: burface af the armature f armature conductors.
Numiber of poles.

lRefcrnng ta Fig. i, it is evident flint, %vlîen wce cansider flic
nmagnaic: forces actint, in a %vorking dynamio b' flie route 0, , j
o. flic entir.- number of ampere turns on tue armaturce direct-
ly opposed in action o flic ampere tut-s on tire field. By the
route o, si:, n, o, aIl the ampute tut-s on the .mrinature, e>.ccpt
those that lie beîwvcn the double angle ai lead g, e, arc acting
%%tilt tlie field anîpere turos, wiiiic those bettweeng «are opposed
to tlie samle. Thlerefore, by titis route, the toî.îl numiber of
anlipere tut-ns aclually alding tlic field amlpere tut-ns is Ille total
ntiber of arm-ature ampere tut-ns, minus -%%ice the r.umber of
ampere tut-ns that lie bctv.ecn tlic double angle of Ic.îcl. 1Il>ftic
route, o, k, 4, o, tlic nuniber afi ampere tut-s acting is the numi
ber of ampere tum-s on flic field, mninus flie numiber of amnperc

tut-s that lic bctwccn the double.inglc
of tend. Wc tau then estimait tvîh
ample practical accuracy the mapnetic
dcnsity in tire air gai) i ail points.(or
zany given total aniount ofingcz-
tion tlirough flic armature. 1ie anm-

-pcrc turns that lic bctwccn tlie double(f'~5angle af tend are opposed ta tlie action
-of the field ampere fut-ns ai ail points.C ) It is eviclent th-it flie portion af flic~arnmattire ainipct-c surir- nat included
bctwcen the double angle af tend %vill
mets-case the inagnetization through flic
înuch gas theyrue0 eim n, i, ut a s h
aituelp as thcyoteo din n i aog thsa
route az ,o as long as inagnctic
satrtocos not takec place in flic
strcngthcncd pale corners c, d. If the

r~. *pole corners Irc filin, as in the types
showvn in Figs. 2, 3 and 5, saturation is

11)1 to ocetir. Il is then that tlic inngnette resjstancc increases
b% the route o, m, nz, o, andI tlic magncttcem esy by tiis route is
no longer inctea-sed by the sa.ine ainlounst ihat it is diîniniblhcd
along the route o, i, 1, o. On tlic other hi.nd, when the poie
I<'rners at-c fatshîancd, as scen in Figs. .4 and 6, sa that satura
tion in the strcngthcned pole corners cannot occur in liracticc,
the current in the armature can produce no modification of the

Papea read bet-oe the Ametr= n Jitace v( FImcal EnZinecr,, New Yorkc,
Sq.îctmbue, u4sî, y Hanuhj Rt-an.

total aittouli t of iiiagntet izat ifl ti t-atig b it, ai livr ilhn il as i 'huir hi

i s prodîiced 1b,' tue'act ion of tice atupere sursis tlîat lit Ibctw ccii
thme dotuble anigle of lead. 'llis aictioni cati always be c ottîp)eit-
satecl for by pîtttiitg ant etimaiet litîtîtber or berles alipuere tut-ils
oit flic field aîcting wiUîtît flfield lipere tut is. Thle doubtle
anigle of lcad cdii be detet micit %% #Ii iti ilenct t t t, i ai ), fOi
wvitl poîle t-tiers slightl> eIteidd i tetes- bset F.ig. 11 file
dhitîttel Of -tllltlt.ittits .îî .11 lu.îds Sb c t:.I ite c'.kte
ptole coriteri. *l'le pole eurstiers .îre bliglttl> e.teldct .ît tire
(enfter, i tli.t tîte omisas enfettet te tielîl Rific ît c akelteî
pole corners gr.ul.AIl>. Thslîc lef îroiii S: force dici elupcc ii)
tlie coils as tlic) pass
uîulcr tlle hioles cats itever
bc fat- difféentt from tlint
actually needed ta reverse
uIle tirrent in ie coil
ivîteit passing under tire
brusît. In titis mtay tlie
point of comtmiutation Ii
a dlynatmo cati be Iept
flie saine w lien carbon
brusîtes arc used wvitltt
tîndue sparking, as long Vg
as tlic armtature does not reverse tlic ittagneim'tioi titder tire
wVC.Lkenedl pole corners.

Front the discussion of tlie inagîîctic relationts ofan armature
ta ils field in a dynamo, in cotîtection witlt Fig. î, it is se-cii iliat
tlie iagnetization in tire «Sir gap uinder tlic wveakened pale
corners becoîttes zcro, wvhcn tlie artnature atupere ttrits are
Fqual ta tîteaitîpere tut-ns on tlic field, whlose tnagnetiziitg force
is impresscd bctiwccn its pale races ithrougli ilie atnaturc. 'l'Isis
iiprcssed, inagnetizing force is thai dise ta tlic diffierence lc-
îween ilic total-nutaber ai atnpcre tut-ns oit tite field anid tire
nurnber ai atupere tilt-s rcquircd ta set ti tlic ilagnetization
tlirough tlie fie-Id cores, fronit pale face ta pale face. Ili ot-cIr ta
cantnîutatc tlic current wvitlîout spark il flic contitittatr flic
magnc.îization in flic air gaip uncler flic wc;îkened pale corners
tIare never bc allowed ta be-cai zero 1 t followvs, tlîcn tlint tlie
field antpere tut-ns, iîtîpressing a iiagnetiziitg force betwecei tire
pole faces, must always bc soinewliat in exccss of tlic iliaxitittitî
numube of anîpere tut-s on tire armature. 'l'ie atitount of titis
excess net only bc sufricient ta instite a positive fie-Id at a aiîd
b>, Fig. a, strong cnough ta reverse tire curret in tlic couls as
they.are coitiiinuîated. %V lien a certain atîjount of inag tet izati on
is to be set tîp tlîraugh an anutature, %viillict application ai tlie
îtagnetizing farce of a given nunîber ai amî>cre tut-s ittpt essed
bctwveeî, flie pale faces, tvc înust jîrovide tite requisite ailotînst ai
niagnetic resîstance between tîtese pole faces. 'l'lit value of titis
resistance wili have ta be sucl i liat tlie iimplressec fieldl iag
netizing force will establisît tire desircd atîotînt af iitagneîizatioit.
[hb resistance sn iltust Zitbes is hest pt-atided for in a propet
lcngth oi air gap. Ili general, il as fotintl besî toamîid Iie.itiiig
in flic armature core, as fat- as consistent, by tlic tise ai catit.
paraîively law îîîagnetic: densifies for w'rougli-iroî. 'l'le înag-
nctic resistance ai tlic aritature care, utider tîtese circtîîîs;ttitcvs
is very sni and miay bc neglectedl.

'ie miagnetic resistante betvecn tlte hale fic es is accîsiotiaî>
pravided for lart-ely, eitlîer tîtrougli a saturttd care ai a ring
armature, saturaeu i lgs ait arnmatures wlîtere tlle wtt- are
pi;mced in groot Cs, or bot). Th*Iis, in additiont tn %%îtat -tir Xap
nxiay le nicebesary front a ieehtaîtical point afi% iew, go ta inake
up tlie total aimounit oi inagnetic resistance tîtat is proviiIeî bu'
tît cii elic pole faces.. Miacliines ai titis Ordler have bee-t
clevelopeul i.t-gel>ý ttrutigît tire aId and rallier e'lpcnsive mîetlind
oi ecriîietititicon. TIthis ietlhîad bas giî'en us saine ît-prs ini
ttlicli at-dinar> results are .îrrit cd atilîrougt t-ailier estr;ordî
nary ineans. Tlake tlie case <>f a mîachinie wiilî a rintg arnnatiite,
svites wound in grooses,. 4 %er> sinaîl air gallo andI Ixles bltapecl
sonîewvh.-t as sliowvn in
FiX. z. Sucli aî umachine,
aperaîtcd as a dynamto.
iny requi-e only a <lat-

tcer ai tite ntmîîber ai altst-
pe-e ttirns tît it %vill
have att tlie arumature ai
full toast fat- field excitat-
tion in orîler ta îtouicc
a certain electraitîotivc
farce ai a given specti.
'tet ibis mîachine pt-
dtîces a f.tii-ly constant
poteitial ai flic bnîslîcs.
unîler -lit variation Of
bail, andI milout tînduc sparking ai flic caîninititatair, in tire
folloit'ing ntanner. For flic pradliican ai a constant eccua
inotive farce ai constant.spccd tht total ntagnctîzation tîtrougli
thte armnature ntusî reltain constant. At no ioa.l ane lout-ts ai
fltsanlpcrc tut-n needc on tlie field asi fulîl load air eîroviiled
b>' a shiunt wincling. Tiis shunt tsinîhing is mifirirrnt ta -,et 11p
the total .inîori of miagncîizaîian for flic production ai' tire
norntal elctromotivc force ai flic machine ivhcn there is no
cUtrent in the armature. Nuin ot-cIr ta takce the normal
cut-t-nt from the armaturc tuithout t-c rsing the m.-gnetizition
under the wcakenedl pale corners, tht-cc limes as many se-ries
ampcre turns as chere are shunt ampere tut-ns must bc addcd ta
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in thet field 'llie add<iionA of these sers(:, aipeci- toils inust

artmatutre, %îla hi(I is at (atllstt b>ý theu hiai poie tcarîtcrs. 'l'ie
' rng pole corniers bctomne t: te %%-ieu tilt armttir is fur
sti-.inig e' t*fl .1 stiall aînotît a the naîrami a. ttrretit for n ilich it

rn sîtd For nost %.tlies of te cimrient, tdieu, tit ar-mature
o Ilr~i rs tend 1t) d iitmisi tilt ilmhlitiztio gu10ider thet

we:îkenclel pole Collnets, bot e:Ilinoî increase ht correspondcIvi
guiîder the satuaiîed pale corners. fTe action of the scenes

atupet e toi-ns (lis tit- field irme
vents tite retIOctioti of tte tn.tg
netization under ite wveakenedl

pole corners Io zeo wht h
* sattrated porttion os' tlic pole

- i-ces prevcots the incrcase af
a tie zoîaI ttîagttcttzatton ilrotugl

tite armnature, and titus a con-
a stant Ipottia-l is nmaintained.

allit" armature character-
Istic ' I V, Plotte in F0i-g. 7,
%vas taken froin lte machine ai

!lite above sort, bîmilt mitit cast-
trois fields. Thie cross-section
oi tite ficid cui-es provcd, on

a. .-.. triai, to bc îoo siali, and be-
calme sîrongly saturated at full
loatl, wihile thuy wure (lutte a

a littie %.gidesr the point of Sattura-
tion il ai o iomd. 'rhis curions
rcsttit for a constant potential

1 ~generaitor %was due ta the in-
creasetl magnetii Icakage pro-

(lucta as tlt serges anipere
tuis ait the faield caisse up

a witlt tue lba.. Satutratioiî tookI plce, as tîte curvc indicates,
%vinthe arnmature fornished

aa curremîtoaiabout 140 :tîmperes,
and no possible comîîolînding
could cver niakc titis genier-ator

~*~* &produce e'.cn .î 1îprc»itiatel) a
constant p)otclltiai1, wi varia-

lion ai tuaid. Steel cores of the saisie dimensions mcre bubsti-
tîttcd for tilt cast iran cures. Saturation dmId ittt occuiti iiciny
dlue ta itiagîteti e ik.alge. lThe paie corners wvere very- itîn, as
ini Fig. 2, aînd Ille 'artîattre characteristic" *II was obtailied.
lThe mîachine- was tîten ftrniislitd with a almont windig titat pro-
duccd a sfililtmy sitalier nuisther (if initiai ainptrc turna'lisit
curvc 111 itdcates as required ta praduce 125 volts, antd m itît
suries torms it sucit a sitiober tat Ile total nutolber ai anîpere
tomns on tite field fotr :an> currcrnt le?tolpc- b> tilt anuiturc t%
sltowî by% Ille b)rolvs uin- drawn thramîigli curve 111. It m.as
under tîtese conîditiotns lhtat tite machtine perfoiortî iii tilt mo-ti-
lier dresc-rtbedt abose, and flot varv mutre tiait fâc lier cent. front
te tbiaitiiereiroinatîvt- foire on ritiltr sie, or., total %ariatioit

(if Io lper cenut It wva-ý; ilen almiosi tirely rchîiflt. The ai-na
tutrc %vas îr-iulwilh -t cor- ttat %%;t% coîsiderably Iarýcr i

<ra-S ectoA an lthe mnaximitii ngielic tieisil> se cl iii It V.
i l,ooo lines pîer -qutalr cenitimnectre, as agaimîst 20%000 ltsed before.
rhe igs an, tue coi- werc dispenised u ith and tilt uires n aund
ou the surface at Illte coi-e Thii pales .%-rc mnade of casl igroit,
and fasltioned ta accord iuture necariv n itit tîtos iii Fig. 3. lThe
air gaji i-t-tuiret-t 0,0 attipre tutst e t ieiigez
lion tltrxou)h it ai tic) tond, whtl ite at aoee tuois nerc

Fig. 4.

Sooo au siotnnal output, No that series anlîcre tutus liait anl> la
l>e idded tam toointeratt the açtion of tile a.topelre %unis an tit
arnia.tîtr litai lie bicît-nrs tite double atgie ai Icad. ta iuîcrease

hitiy tue tiroiitivr foir b> site .ansounst etji.da ta, the fait
tifI>o<trii iltrouitl tht- %niaiui,- catsed b) ilis resistance, antd

tn Colîjsrsaie for Ilte -,lmglit effrcîo ail tîtc eornecrs tîtat sîill
beratotr-i:IIaîîtr-e Ioa a lnitîed e'rmenî forir ht-ightr oulpuis. Il
lioulti be trinienibert tui tic lagiîetic ieakagc titat takea
pîlace bttntn the- adjacent nortî andI souti pti:cvoilier, ane of

wih is iu rly and tht- otlîc-r werakly nîa.gnetized, pla)s ani
important pari in su ting tn paie nir- Il is et idcnt
thal unl-ss tl 'annature charctenstic " is a sitraight Igne, as
in <-oaa-c 1. Fig 7, thai the- miahine cannai bc matie ta reguL-ti

for constant poientil %%.itst ahtitt dcgrec aI refincttîcot. t tte
pole:, %% cre .tgain ciatgeci and sitaped as mn 1i tg. 4, whleiî an
4. i.ititi ctharatteristt. *gai oIni cui-'e i 'vas obialmned and ite
propcr notlber aif shutnts .îîtal serges attîiîcie titiis for a relineal
dlegi-e; of i-egttattit "ci-e re.îdail dcaded ujion. 'l itese eiva
nicaîts caîtfirutîn %im.tt Itas beci saut a~bm~e, asian ltowv tistit-S
liaitc becît thie .atte'tlits ta di att in asitit ,li t gai) beyondci erstiltm
litoiits.

1t n%.ts silo%% i o tlie otitttrt Ituîî % e cai caiculate tîte actuai
itî:gnet ic densi tics is te air gaî foi- ail> total mttagnictizîtion
itrotigît Ilte armature for ai» armature cosrcnt. The i-ebtiits of
tlle loliomîing experiientb -onlfirln tlle ctre(t tss i ftitse
tnetllods. The' diagrails in Fig. S igive uIle ane of Ille maxî.
itetir density at ail poinîts ofiltue air galp ai a geliirtti-, produat .

-Fl&.?.

ingdîz5 volts at tite brusites aîîd Soamnipercs. The fhilouin>; tae
its dieîîsions and data

Daiicttr oa.riiîatur cane----------------... 6.2ý tIn.
l.-ngili of arnmature curi-..---------------..i2. Ini.
taiitctcr ai bore of pola--------------------.. 7.19 in.

Double cdeptlt of air p.a~..ý................. .. c 4 ini.
Armialtr s<clions--------------------.....30.
'l'us is per section---------------------.....2.
Rt.esstlaice of arate........---------------------6 olism

I>ocs sttaped as in l'ig. 3.
Shunt sursis ait faild-----------------------..64oo.
FielId cui-i-nt. ito lcad. 125 volis .. .............. 5.48

Failà cor-cnt. fou loaat. 12. 'oItiS---------------2.10
Sîk-c<î----------------------------------....6oo.

Catiaon t>nislics tised uititoot tend.
The ".armature c haracteiistic "curved considea bl>-, imîdicatmng

tlt.t tîte pale Corners becolie saîoir.ted-. [t ta mtenît, ton, tha:t
tlle normal. IlnagmietiL'ation mns the pale cornters, ii adtimon ta Ile
ttîagnctmc icakage, uitich ta grcater tîtere titan tnyvitre cIse,
pri-dur.ed s.uturatioaî mn ail pole corners, et-en %%itt ti coi-renli
the armature. F-ai, at futll load, thlerc e c 4.000 aipere tuitflt
on tilt trtnaturc, wite 4000 serges anipere toi-ns liadt ta Le
addtcd ta tilt field titat iîroducc<l 12z5 volts Rt no ioad ta kep sitc-
cecctraînîotit-e foi-cc tie Saisie. 1 it;fore, at ful long], 'Ve 11.1%
Ileise siti imbcri tiiere tuis acting itrotîgîlit leace
ple corners as .it îa ioad, andi tîte totali aniount afinagiietiza-
tion has ortlv been incrcased five lier cent., li) comnxIis¶ fin
Ilte resistance ai tilt armiatture cancluctors. rhe conditions,
1i:nwever, aie nl te satie, for ticete ai-e jost 4,000 muire -tuipei-e
turis ta cause Alagiietie icakzage at the pol1e corners, se tîtat an
tlle %%Isole the inlagnetization in thein is iiîcreasedl. Tii ire-an
oi mnagnet: clcnsity inii hin gi-cati>- incre.ases their niagneti. e se
sistance, for ite> are saturated ta baegin with. ut is on titis ac-
coutil tiat ne tilid the Iinatgnetizaitii otder Ilte .ve.ilened pole
corner-, dimniîtisltccl iien appari-ti the force-s acting htave flot

?.1o umfl pu S.c

1. g p.

lîcei ataiî.ged. l'ie lnagnmmz:itîan imnter tue -,trcngtbcne(l piso
toi-tirs ilirotîgîtlite ais gap ts incre.seti tuie lisant il ms darnin
'shîcti by the cifect ai tite added niagîîetîc Icalzage, ilirougii tite

Iroo tctiaua nlperc tttrns, tuai act tai pro<iuct luagitetizatAoi
b-titrute ttrotigi tule arniatre.

tnFg.a he diagrasus show tlle nîaignelic action ai Ille
anîîatune ala u toi-se-p)o,..e, i ua voit iatai-, %%-tlt polos fasît
iot-ed as in Fii. 6. Nlc.aaurenients of the magtic laagw
nmade un tits matai-, and tlle rcsults ndcate itaitihe shapc
g;ivcn ta the pale corners-& uiodeti sattiratton in thein even ai full
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Ioad. 'llie double angle ol iead %vas .aîaot 60 degrees. The
atlttere tarals ciîbraced by it on1 tite arniature %%eru p.îrtt.îii
cotttieiisateid for 6)y tille sertes tuirs un 'aciî ai rite 1cotîseîîaiilt
Iiclds. 'lle rcmaîader ai tte. aîrmtture .îîîîperc tarasb tht li1w
betticeit Ille douîble atîeie of ie'îd servedl ta %îcaken te fid by
lîi,t the anioîttt rcqîîîrd ta praduce a Constantt speed. Thte
folining figutres Rive aciditiotiai data att this Itltor:

Dliter of armatutre cure 8 33 Iti.

Diainter arer ait .... lit,
Bore, of patcs................. ....... 938 I'

l>oultýle air gal) ................. .......... 1.a5 it.
Sltit ltrits oit ficdd............. ......... 2200.
Stiutu currett ai tu tvolts ...... ..... ............ 3.S
Atîipcre turîts an te fitelt -. t t io lti......... 78w0.
Ahiiî -re latis on armtulre nt t load l........ s7ý;.
Artimttire section at......... ........ 48.
Tîtrisper secticî......... 3.

Speed i........ .. .............. .... 1=00.
lThe anipere titras reqitirc<i ta set trp 2!,600 huies lier square

centtmetcre throîtgil a distance of 1.o5 tichtes ar 2.6> centîttietres
inopten a.ir:-

2600 X -2.64 ()i

k"ibtb is the rtuîîîber of field aitipere turti-, that exerted titeir
ni.t,.aetizing farce bettîcen tue poie faces îlîrotigh the arma.ture-
lThe ataiperc: 'unis acting throîîghi tite we.tleneîi pole corners

-ire, iterciore, %-ery itear zero, wvhichiis entirciy corroboraîed by
tite fact that Itle Iliîaglatizaliaa %vas obserî-ed ta bc zero at titis
point. Sec full ioad carve in Fig. 9. Titrotigi the stsaag pmole
corners tue aiipcre taras acting %vert tite 5,600 of tile slittt
ititere titrs, + te 720 ai tue 9 series tarais + tite armtature
anipere taras, 5,730 -twicc tite attîperettarais betwveen tuiedoulie
angle ail ,2. 1.3+ i,750], or- 3,4O0=8,670, wviliclt îiii prodiicc
a1 mtagnit dleisity throtis"h ani air gap) ai 2.64 ceatitaictres
dclil ofa

8,670+ 1.26 410

%vlrle tue actuali Iiagiltetic dcaisity iîîeasured at titis pintt 'ras
3,9;0, .Iti ai-renient withii Itle tinssible Iiiiit ai errar.

uit Fig. 10 are gi-en carres silo'inîg t-e tnagtietic iterfarat.
ati1ce ai an armature, with its cotiit-ctors laid iti dcci> iîa-rrow
gioorcs, as sitown in Fig. s-- 'l'le clearatnce ot cadi sie iras
one-iteeaît i an inîch, makzitg tite double air g~al) oîic.eigiti
a ain cih. Additionai dimtensions are as foiiow-i

Dîanitî,r of the irrnture care ...... ........... in.
Lengti a araatur cor............... . w

Resistance et arnititrc.................... .34
.Nuiiber of sections........ .... ... ...... 64.
Tî:rns per section... ..... ....................... 3.

Otîtt iltîk-rcs . .. .............. 20.
volt%................ .......... olm

I. .. ... ... . . . . 1 0
Cuie i in Fig. îsiioi the disîrilbttiai ai ni.îgnetizuio ali uits, no toîrrent, aî spieid of i ,So, aînd a field exc-ittt un ai

Z,f.A .împere taras. Curic il siion b tilt iîi.îgaetk. d*stribttion
fai .t atttpctt ai 97 t ails anti 24 .îîiers a. spctcd ai i,Soo,

rio. 10

alit .î teid e'xcitatîon ai 2,60w aaîpcre tiras. Cari e 111ii siiaîs
thc iîgnettc distributional -i n oulput oi .>0 voits andi 20
arnîtres, aI a1 bpe of lsou, witlt a fteild excitation ai

i5u atmperc tarns. Titis saluec excitation, %%ien tiîc armtuîre
iuatislicdl no carrcnt, procluccd ani ciectronittîte fOri.C <if 4S
%oit-, at a speed afi ,Soo revoltittoas. Tue pî'ies %w.crc shape)d as
in I îgs. 11 and 12, but tuadtficd as expI.ined bciow. la iîaking

tiibecnnmeats carbon brusies. vicre uscd,anittr oiua
tttdtintatttied Att tue nonial dianicit ai çanîaîtti.îtiaa. Att .tcr.age

m-lgnettc dcnsity tin the air gap ofi,4o0 ltaes pcr square fteati
alltre was requircd ta producc an eiectraniutiî.c furme ai t a-,

toits. 'u'tc gruati n the armlatuirein mlhk h the condtuctors
%%t c pi.u..ct l n e anhf ai the .îrlii;ltu, e surfaie, Sa tuit
the à#i.tal iii.8gttelt. diCtsit) in tilt air gal) 1a .8 tintes ibis

.it eragu itelt .- trn lbit> . T'he .atiperc tairs reqîitireci ta set upi
itis mlagnetic density in the air glip wcre

.i125 x254>XC13,400 x 1.81
1.26 1,520,

which is (lhe litiîtîber or iieid amlpere tarns wvliase îalagnectiig
force us Ilmprcsscd htcnthe pole suirfaces tirtigi lt(e armav-
titre, wviîel il furîîislhcs t 12 voltîs and sin cari cuit. Thle millierte
tarals On the armature at .1 Cirment oif 24 allpecs are

2 x 64 x3 x 12. 0.

lis agarlist 1,520 iittt1tte(lt b> the field. Unîder these circulai-
stances the iîa;lgleîîsin linder tht- weakcîîed pole corners is le.

vseas is also cariy inîlîcitced by Cari-e 1l in Fig. 1o, or tire
carve C', if i, f C, tai FiR. : . Tihis carie adsa shows It;îî tilt

tîîatgaetic densty.tandei tue strong paie cornters iras 5,s00 Unles
per squale celntutîctre. Noiv, in building titis machine, six
lontgitudinal Istols,, iicies deCjI, %vert calt In cadi pole
immeIldia-tCly back, of bue surface, irhiich elnables ais t 0lie
sure of tilt exact densities in Ille poie corners for 'a given
dlistanlce. For at dept i of '4> inIcies inteditei bkOf the
pole faces these siots look trp ance-liait ai the cross-scîion (£ the
iîaics. *fl a density, thierefore, of 5,100 reaily Iicanis a
deasit>- Oi 10,200, or a1 strong saturation for a dlistance ai 29-
inchcs in Ille cas-îiron oi the poies. The iinagneîizin)g force re-
oîaîred to pradace 10,200 fines per squar.e centîtnetre throuigh
cast-iron .s 200o per centimeitre ieiigti. '*ïitereiore, ithe ampere
turals required ta estabiisi titis density titraugih 2,1 inicies aire

2.5 x 2.54_x 200=10 .

The total nuinther ofailpere tarnls acting In produce Iliagaicti
z;îîion throigi diese strong pale corners wtas tîte sait a the fiefd
.mIlpere tarils tiat inîipressed i tnagnetiziaig force frontî paie face ta
paie face ttrtiglî the armtature, andi the ampilere tomrs on tire
armatuire coered b). tire paies. ie pales coi-eredl aitproxi.
Illtt.l) 8 - per Cnt. af thlt armatLure -,tr.îctakiag tisi %.titre

i,500x 12,3oox.83]j 3,4o0. Of tib numrber, as w.is last sitawn,

1,000 wCe ttilizc<i in prolutciiîg tlt iagaetic <ictibity af 5,100i,
titrotigl the sattaratcd poartionis ai tite 'paies. 'lhli rcîtîatnittg
2,400 atiipe)rC titras excrtecd titeir m.itgactiziag force in prodttciag
tue int r.îge itiigîiti. letisîit) ai 5,100 tiirouijli the atrt ga.p, attd
AtTards anatiier apo ittt ai Limekuag titese ideas ai the tu.tiati
of tire armtature ait tite field. l'urtlite .tiîîiptrc tauns rcîîttîred ta
:>et trp .i i e r.tge liî.gaetit dzettam> % of , i o, tiîraîtgi tilt .îr g.91)
imier coîisicratioa iverte

wiîich Chccks witi tule above Value as Wel aIs could lic expecteti.
Wlitcn tite aratature ftîraisied 24 ailîperes, the clectroittotive
force at lte brîîsiîes iras 97 volts, wiîe vvith n0 cient 'i wats
352 i olis. Of tis drop ai 15 tais eîiht arc atcotintcd for b>
the resistancei ofltuearmiature, and Itle extra serca ti ere cauîscid by
the sazuirntcd pale cornters. Bly opcerating titis saintamachtine at an
ciectroinotive farce at wvicli tilt paie corners coîtid tnt saturate
iii narnal outputt ai cimrrct, we have deîtioasîraied fortis ta a

very strikittg mttrinîer that tc anittre aîîîpcrc tutrs cannaI
c-iingç tirecttal ii.îgetizatiatî cst.tublilhed îhrougli tue arma
titre b> tuet field tîltea tue poie conter-, (Ioiaot saturate. Tite
clettraittt:%c tarte, itt tite artîtature torretnt ;it zero, iras
bratîglit ta 48 s t tuii au Selî.ur.îte fi CIf cxtit.îtioiftî ianttpet e
turns. Mien wulien tc .unîî.tturc tuas allaiteil ta furnisît 20

.tnîperes tue elettrotitotiic forte .ut tilt bruitles droppcd to 40
vts fi tiis drop oicigit toits secac tuere ptoduced b>- tilt

restst.111cc ai tlle tri.îtitrc. vt'c Ilte field k aîefai disî.îrtc-d
b> tc anîatutrc irreaî, as at.i>b be se h) reièencc to Cuirve

111, Fig. 1o, or Itle (tarie CA, Il, c, Ir, in Fig. i1z. Everta 'suit tltis
%ci> grcat rearrangeaient ai tue inagaetizatioîî produccd by
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flic ,artil.tturc itarretit, flic tutaI inî Inetmz.iîn ,,et op bý flic field
;- ,îra tit.il> unîilan>.cu. l'lie differcrt of potential on tlî.
4oIlIiniLt.tur Ihctt cn tilt [point% %, t;, Fig. 12, na!,s obsers'ed ici
bc 72 toits. Théis exC.ssC) of eeLtroliîitise forte oser tlu.'t ishic-l
tusas prodiat cd cît <lic Ibllie lte figuarc slîuss tcarl> <o be (lue
10 iii.iignctit.itiusi lîroutd( b) tiltac.rmature tîru4uitef n
flic strcn1 ,tlcncd [JUIL turnicî,. lihc I)omnts shr the field ib
zero .irc ilî %, 1,. flic>) maîrk <lie diiiiecter <lrougli ' li <lie
iipeirc <tuusb .:nt uiteretd un <ilticunîaturc arte .ust culual aund
opposite iii action ta <lie aiuipere tilms of the field that iîîîpress
a îîagîîctizing force Ibetîveen flie pole faces tlurough the arma-
ttre. A simîple coipuitation svill showv tîat tibis is truc. Tî
field aiiîere itirns; 1lbat iînp)reqs uîîagnetizing force between the
;>olus %%lien flie ;îa.tire producedi an externat electromotive
force of 48 volts are

8,5:!0X 48 =65o.

l'lie .îîupere tuis an flie armîature oppnsed ia tlue inagnetiza-

<lin b sci p thc tu.c A, ih, .aa ---of the tot.il ritiliibes of aunpere
40

«uins on the armatiure [sec Fig. 12], or,

12 X 64 X 3 X 20.56
40X2 -76

l'lits e, -t falit augreemnent %% lien %% e consîder filie accuracy wvith
sshlîîi <lie original data îniay be deteniîncd.

Mlr. E!ison, mn lits s-aluable paper abave referred to, discussecl
flue retiluasîte features fur a generator oif constant carrent wsitli
tloscd toit armiatures, lii ssli regul.ution as effected by sluifting
tlue brsuslîes. lie stated flatt<lie ficld shotild bc uniforin ai ail
poimnts under tuie pales,, andI that the armature cord should bc
,ttratcd. Tiiese stattenlents ,ire a lîttie misîeadinig. The îuang-
iifiing forte inmpresscd by <lie fieldl ampeie toi-ns must be
unîforîî at aIl pboints betuceen tlîe pole surface. 'l'is is acconi-
plishiec by propartanmng; tlie poles so <bat tlîe strongly mag-
netizeci pole t.omers %%îlî not become saturated islien flie bruslues

FIg. *2..

hiase tlher extremne position for the clevelopmient of the ilîiebt
clccti-oniativc force flhnt the machine is <o produce. The air
gap is mie of such a depth iliat the amrpere toi-ns requirecl to
,,et up the îîîagnetization tluroiielî the armature, %vithout current,
and for tlîe production of flie litgluest clectromotive force that the
machine will bc called on to give, shahi be a hittle maie <han the
armature ailipere tut-ns whcn it fumnishes its normal current.
Tlien as long as the bu-ushes are kept under the pole faces the
non-sparkîng point wihl be wvlierever the bi-ushes ai-e placed.
Thas % ill bc tltc c..s %%hcther the .1-mature is> or as noi saturated.
A î).,ié1 uiusî.tuua fuuind in the fohhutsàng experiment.
-% ';icnirns S. lilske dynamon, ssitlî magnet and armaturc cores,
whose shape and dimensions are showîî in Fig. 5, %vas used.

Ix.ngih of arinature cote. .............. 7-25 in-
Nuib>r of timmatir e 5ctionis.............. ... 56.
Tunu lie suetion .. 6.
Rrvoluitans .. ........ ..... ............ ooo.
Outpuî in volts .................... ....... 50.

.. animeas_ I... ... ............ 30.
Tltc field nab.il ar.ttcl) emtited %sith 4,coci tniperc toms on

each of the sets of conscqtienî pales. Regulation could ihîcn be
cffectced for a constant ciarrenh in the armature of 2z anîperes,
b> sliifting, the tiruhes front nv ehectromotive force t0 35 volts
aau1hutî tl%. zimlls saîuill,, resen '61hn niicl.tllu. arsubhes- ýNcie

aalW;iih;n th;ýs Uîin;t the lèohc tarncts did not s.sturaýtc.. The
fieldl coi-es uscie svrought and tlie yoles cas: iron. When the
armature circuit wvas brokcrn it wvas found <hat the field excitation
of 4,00) tiiipcre tut-ns produced an ectroniotive foi-ce of 50%oIt. Tiet niagnetat. denmu> an the field forcs, inludiniz Iea1-
age, w:ts only i s,oo lines per square centitnetrc. The.-cfo-e, of
the 4,ooo.auipert tomrs on the fled not mnore thtan 200 wcre ait
plicd in >cttinb alth ic.tincttzution ft-om pale face te pole fa<ce

througb tie field torcs. It 15 sa'fe to absmne, then, that of iliese
4,000 amipere turntb 3,<too i'r t.t~ n ptxuicing «t slignetiiiig
forte impresd unifursaily umer flic pole fa.-st iiruugh <lie tit..
turc. *rlis s.unc %alue is obtaunced b> the inctlod Iclopteti in
tlie pr csious tases. That is, b> tal.:ain flic inignetic
densît i the ait gap %%lien 5o ,ult!, nete decltpedl, and iiCf

deuLin hc nuibet uf aitpere turns requireci tu ebtablisli saaii
a iiagneti. lensit> tlirotah a une aund once.lif indi air x.ip.
Ab ta the armature, u~lien ai î>rutct j-, aiipiercb itb anîlarie
toi-ns ntiiîîbcrcdl

2x56jX 6X 11 = 3,7o

or «in exccss afi Iooamtpcre turms inhl)ressedt by flic field ovcr.tnd
above thobc on the armaîture. As lonîg as titis sanie numiber of
anipcre turns %vas inaintamne( on tlie fieldl it %vas not possible to
regulate for a constant current of a lowcer or a higlier strcngtb
ivitliout sparking. The ituprcsscd field atupere tuctis art ini
excess of tlie armnature atîîpcre tuis by that ainotint whicli as
j tst sufficient <o produce a wcak positive field tlint will reverse
flic turrent in flic toit% ien itb ternmnal bars .ut tle urnirgut.ior
pass utîdei flie brush. Wlîen regulatioîî is effccted by tilis
nieans it is seen thait al pole corners alie alike îîîagnetized atid
itt the center af tic pole faces the niagîîetization is zero whlen tie
mnachine is short-c.îrcuitcd. At full outplut, at the higliest
electromnotive force, the inagnetizatioli under tic one set of pole
cornters is almost zero, and under the other set it is at tlie mai-
mun value dit is ever obtýincd. In a generator of this t>pe
when therples arc madle stour cnotîgh ait ail points, flie total
amnounit o inagietization throuigh the armiature, rit ail loacîs, %% ill
remaîin at a constant value.

\Vhat lias been said of dynamos applies cquaIly well to matai-s.
fil a inotor the armature rotates in -an opposite direction m'lien
field and armature currents remnain tlîe samie as in a dynamo.
The clectroniotive force of self-induction, caused by the resersail
of lie current in a cuirrent lias îîot changed, wvhite the clectro.
mîotive force tdevelôpcd in tlîe coil by the field has changed sîgn
wvith the change of the direction of rotation. The resuit is that
thc reversai of the current in an armiature section mnust takc
place in a weak field of an op osite sign in a motor front svlîat it
doeb in a d> nanio, when spar ig is ta be avoided entirel).

Tlîe action of the current in the arniatures of multipolar
dynamos and inotors svill be the saine as that found for tmo
pole machines.

BOILERS FOR 120 POUNDS PRESSURE.
Tini. folloving table, taken fri-n P>ower ci-d Transmig.sswn,

shows ho%% thick cylindrical boiler shelîs of 50,000 pounidt iron
%% ill have to bc tri stand i 2o pounds pressure. It .îllous asafcty
factor of six, and deducts .44 lier cent. for single i-iveting, aînd
30 pe m-ent. for double :

Tîîîî l TI1IC KN ESiS. Dianm. I*tICKN&ESS.
Ilsing. ir. I d'bl. ris'. 1 il slng. ris'. d'-ibl. i.

24 -30S2
26 .3338
28 .3596
30 .3852
32 .4108
34 .4366
36 .4622
38 .4840
40 .5136
42 -5392
44 .5650
46 .590>6
.18 .6164

I.2468 50 I .6420 .5142

I :!Z8 54" -(X)3
I 3290 58 .7446 .5966

-*0 62 790067
.3908 64 Si18 .6582
.41 s6 66 844 .6788
.4320 68 I 8732 69
.4526 70 .7980

I473 72 .9244 70

BELTS FOR DYNAMOS.
IT is bcst when purchasiîîg a beit for driving dynamos ta

have it wvell stretched before placing upon the machine. cs
bchtin 4 btret.-lieb sei> mu.h asnd glieb . gteat de.îl of trouUec
unil 1< seules clown ta ats work- Belore hileasuning fat- a beli,
sci-ew ilie dynamo upon its slides aus near <o the engine or driving
pîîlley as possible. For moderate powvers the belt should have
one inch in svidth for cach horse power- ti-ansmitted, rungning; at
a speed of 1,o00 feet per nminute. It is impossible ta avoid à
slighu shipping of the belting %vhen new, but moving the dynan.a)
front the clns'ng pulley by mneanb af ilie slides xvahl tightcn ut.

Ca-rt inust bc used ta keep the beit from being too tight, as a
belt that is ton tight is as bad as ane too loose. Thin, flex'ible

bits iscnCra1I> subcd foi: d>ruanla n'aik, but rapt dtivink; -t,
coi-ti, rapidly int favor foi large dynamos, a inglc or multuiple
i-ope being uscd upon a groove pullcy. There is Iess hiability <o
loss by slipping in titis method, and there is no stoppage to thie
plant by a belt coming off of the pîîllcy. Electrical Age.

The Kingston Locornot,-c %Works rer.ttly prsnîcd a four h. p. l
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SPARKS.
.new ctmjpnt wil a fiy.whoei assrastnng t8I fret atm tttniet anti 45j ict

.1,sus- rte fatce. ta being put stlo tite EiçcLigit & i r.mmta> IL. s
prcinisaca t Victoria. Il. C.

,.Ismrs. ittterson & Latbtn have borts grata. exetmption frutti tamxation
loi ten yttr- by lime St. Lssthis. nes çtty coummit. andu purjausc eflgimgmflg atm
lt. i" tmmatsm.ctm.itt of strect camrs. etc.
*'tjs ftsser:m'an echange says -Thse Northa Ainmrtc.sn l>lisotio>ralsfî (ati.

11.111y, aiof e York. have camtsecem legit procccltmts mgatnst every
Et'i sots pionograpi asaw in Casnada tiat lias becn onaittet usoder an Amer.
iran Icase. It os understood timat a nuibmir of jiersns arc operang Ille
phistograpi ilIigaiiv. and unscr Ilte seraissofi(lie lease arc- stiljeet ta seititre

ts% the comtpassy, anti Isle iaocaascelled.
Motis. Retîmer has inventei min tngesnos aîspar.ttus for imstfctng lime

reolutbons nmade by the wlisels os rapiily dravotn mmachntry. t!sîscmally of
dlynamsos. l'ie indtcatar orequtres no attention un the pairt af ite operamor,
anti warks withisut the ttmd of s citronograph. It ts. mn fact. periaectiy
atmtniatic. in order to nscertatn the nunsiser of resaotmttons mode lier
mnutte by a isheci. tise needles are braigit Io zero i>y nmeans of a buitots,

anti at triansgle ta appended to thse extrenmtitv of the asxis. thc speeti of ahci
tt as ulesirec ta deternltine. ic two neti.es wfsmci recordi time turma, andI
rtse fstmrdttd ai tuma. Put timemiseivtes in mitons. rond stop sehet tise opera.

tions ms cotmpleted. it as aniy ne:ces'ary tisn ta retasd tise indtcated figtsre.
lt as aloi essentmal to follow tise actions. whtci accmmpies about tsventy jeconds.
lime msciansms stops afilms ona accord wvisen ila. neeles have arrmved .mt
the tiesircd stage.

WENWDMZS
FOR

Electrio Liglit Franchise
iropasals w-.11 lie rcectd by the undersmgncci

top ta SA IURDA'ý I HE 28-111 DA\ OF'
.\oj E.\BER. 891. for tise Commercial and

inmîmerir ligimting ai tise Town ai Tomontai )une.
tiat. <lispe Street ligliitg plant is owned by thea
Corporation.)

l'roposals ta lie open tise bais ai tise fm.tnciss
for mise Towtn for a teri ai Five ycarsanti ta statu
tise Istice pet, liglmt ai 16 canîle power ta fkt
cisargtcd ta consumrera. also the price ai fixtures,
tendrrers ta have tise us5e of pales owneil by tise

t. s jooritton un âtreets %%here suifs -ire eratasIt
f tlaoix5l also ta state mn tise aolternative whiat

prscc still le cisargcci toconsumners ifte francise-î.
as grantcd ire.-

'tail partsculas' cas applications ta tise Chisariian
oft o mmittec an Fire. Ligist atnd Plolice

ROuI'. J. LEIGII.
Clerk.

Box 3s3. %Vest Taronto junciots.

(lerk's Office. OCt. 27th. 1899.

A Wely. Joimal osf advance informa.
tion andI public works.

TIse recognised medium for Ldv.ertuse.
mnent% for 'Tenders.'

-CANADIAN s.,AC ECR
TOO T .e

Mr. C J. Iiage is endeamsor:ig mu jatroucu is.
caîmicescent clectrie ligistitis in tle towms ai %Vcl.
ramnd. Osst.

Accormlmng ta 'MIr Jo11as T. ijrir, itm time film -
tut :! q~b,~of Nets Vari. ttc amm.t> raatansly

defise am dyne mn fanguage tisat staff bc more fakef>
ta stick ta, tise nsensory and fie msore easily

gr.mspeti isy sotie if tee siightfy lsarapisr tise
derianti n amnd SI% at as ibat for.e a Iisi. tmttmng
fer unt.setumsdoi at ms i matre1s.lmsseigit
ta fotir-tentîs ai a <liane, gaves ta it a veclocty of
stlmsmost isrtenims oi am inchi lier seconsd.~

PATENTS
Obtained ln Canada. United States, Great BrItain and ail Foreign Countries.

TRADE MARKS, DE8ICNS AND COPYRIGHTS RECISTEREO.
Is.aminatiosss amîd Reports as to validitY. Stareles made. Infringements anvestigated. dtssignaient% stigd

Acreemrnts drawn. Adviceuoa Patent Laws, etc. Speesiaf Cotsnsellors ja Patent Cauise.

FETHERSTONHAUGH & 00.
PATENT BARRISTEI, AND SOLICITORS,

JÎLECTRICAL AND MECIIANICAI. LXPERTS AND DRAUGH-ThIEN.
(,ammadia, >îPak of Co)ntneret RUhilditàg,

(Seroad lor> - TOBONTO.

EARLE'8 AIR -AND STEAM INJECTORS
FOR PERFECT COMBUSTION 0F FUEL IN FURNACES AND ABATINO SMOKE.

FOR CNA)A AET

Stationax'y, t*2t.IP 'V20h

Marine, U .1AFNS

Loconive~

F Produeer
Gas Cupolas

SVjll boiras success-
ftilfy bsard an(: sit
COAI aCreenhngts, tanbavIs, aawdost, cokte

AIR I%JpCTORC.

Thoroughly tested and found te work more
satisfactôrily than the best fan.

i I tNVIFACTUREt>FI) ANS) FOR1 SALE S

S. .R EÂRILE
COMBI SIARNJECTOIt AND) rEXtAUSTnit. B3eievmle, m ont
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i Iltsmgitsg its a rousmI illmmy siiop." satid &ti ecçremmi nimamifat trer. '*i-
32 Idaitie p)ost Bersitn seales aracande.-cent Milîtsm fard fruit% atm *art. itt lut.
Ilme lammîja iangsa mboutt 1h% c ict ielus tc cetlttsg. amnd tit. as mii tersmmed
isy pmtliling a str-ing. ia plames am lime celihimg. 'llie fluo)r its tdmat roomm ms of
di%t iua .iimstat 1'1t. ialaies tiîc. Ifil go tal tîmilarîr tmcr di.rk. t*a n I ll ie

attrret s tamraued uil tfsc l.mtssj anda an asîti àlagii. 1 sttily put uttt tmmy lîmidt
sastd réel amtas for Ilme fsststi. \%'hut s mm>intgers contse %tim a fcis incites
ai it Isle whiole bttlb liegins ta gi% %vitril a amellawv ligimi. mms ia i wtree iilleti
%ta milsvimimc smsukr. Tis givs smime emsottgim ligiî ta inmd tise strmmtg attaimled
ta timo seitei. scici i pulli ta turai cil tise clim atms. Tiei Isle linim bstris ab
ust.f. Ils seiat msmatke'm tisat Luisils glaw wfsen tisere is no etmrrenmso at?
Eleericmzt Artmaimt, N.Y.

Mar. *ïfos. Loing Kay, ofi i lamîitoas. scmted a paienst atn Amtgtst 25is
list, atm a sioage liatmr. for wvimici tite iaiiossiasg Llilmam are Immîde 1*I~t là
imlivittai plate .miier bimg fileai sitm electroiytio commîottui. as eoered
stitil pirtect shtei of Iead. rtmiber or a'qttisiîent iimsaîermsl timat sstli resiti
tie aîctiotn ai Ilme acttl ta prtvent time conipounsi (rosti immiltg ast ai tie
plates. Thr coasbirtatian. sviti the ceîls ai irojecting lmags male ta lx!

scumreml ta, horizonîtal bars, sii b.irs liroviticd %% itit tafîsarti fugb sa tiamt
%%ien twa or moare bsattcries are plstceî side imy side tise lmags ai time Lims
commle og isler, antd are setta cci by a reci tigtti.r claamp sviti bsasdmng st:rcas
ansd as rîsimîer tss ieatrposed I)tteem Isle poinst of tlle scres ani mime
lssg. Ilerfantted rubbîlea plies or thte eqtmss.tent as.n-cosdtimmg stss tiis tse
farmmes stiti noms îatstlmtiasg prajtîctiatss ami rcamen side maserposard I)etssectm
tite positive anti ntgalive cle:ctrolyiic plantes ta preseast saitipae frmma
buckling or comming in ictamlic contact.



CRI~4RDIR~'4 EIjECTRICALi ?'4EWs Novcrabcr, . îS9î

SPARKS.
Ail rniinerm% %ill uoni siliuirr as iiiicl kntîîakdxgc of electricity as Or

titeclînnit%.
'Ile city or Winnipeg posec.ses a icirpiîolie esciînîibgt a ii lias 10w.

750 siilsscrîls'r-. bt'ing abiolit onle 11 evt'rY 36 Of tireoîîi~ioî
hI iu n neksin%% ed gril f.sct gilthe1 changeL't <roi horse poiler to Clrc.trie

porr imîdut-aisi ili." Irasel on bircet cafr liîîc. This is al very prtty comîli.

Eivviric liit hia% leii euîploytd adv-antageotisly on lasird a West I adianl
%sae:iîur cros-.iiig the ocr.in In kccp alîse nail oui!ihing et-ialî pî.lans a ii

îrcc lIwing imnîpo'1)rîcd for aceliniatieation.
*hlii Association of the ECdisonî Iliuniin.ttinig L-onîpî)nies fias accrpluci the

Insvitçffon of Mr. NicluolIs. Niiiinagrr of UIl i'cronto Incttndcscent 1Electrît'
i.ight (:o.. 80 lolîl a conventiion ils Tioronto liîcx yrar.

.Now glial rite clectrie shior polîslier Liss enierLal the, f'ied, rite dmnly.faced.
but brighit.iiiuril litie boutlacc %%ho for ycarh lias aîlorii hIe street
cornlers, iiiisî îîiiilify Ilîlnisef bo tîrl n liting la nuiihier w1y

l'rof. Ehihiti »11îoîîîsoîi corrects tic p;>iîîar ilîîîpnaýsioîî duit iiiosity or
arc lanîps is diite to licalcd cagrbon patcls le mys glial. isitlotigli îlicre
is n stcly sircaîîi of carbon vapor b he îl <arbons. ycî tihe liglit is

mîcrari îl dcrivcd frontl the enornîiouiy licaied stirfîce:ts frwiî mîhiil he
esio.ilî akcs pulace.

l'lie 1E.xtcuti.c Loiiiic of te Nationil 1'elcunu. Liglîl dssoci.îiîoîî Of
tbc LU ntfiic Stages. (ii is List iîiccilg ilia.îiiîiioiisiy aîdopuîcd al resoiction of

thialils t0 Mr. Johin Carroll. manager of hIe Eugre i>hiliips 1ElIctrtnil
%Vurks. M'iontreil. for theo unsrtniîbiing aind etîîiiiently sutetcssful efftis put

forth by lîiîîî on beliuihf of the, visitors Io the rment Convention In \Iontr.-,il.
''llie resoitboî i îs crdetcd to lie r'ngrossetl anîd presýenleil 10 Mr. Caiîroll.

.No one, wiil deny tha the recognitioni is adil deserved aind timeiy.

'l'lie foliowitig Icaul ahioy for accumiiaî.ior piates is proposed hy al M.
Iolîs l Ib siSts Of 947, IX1rt1 Of lt,22 Of niiîinny. Ond I.3 of

iîerciiry. 'l'lie hendî i- îniltd first. nrîid the nubiuîony ntitdcdt. the siteixkiry
liîg îitrodîiccd ns the niolten îîîass Is ral intuuihe,îîould. Thei resuîit l

said t0 lbeau nlloy or haul whicli an lic caslly spilit til 1h10 coinfp.rîtî .'y
tliiî sliteti.

Rererring to the newv Ottawa clccîrie railway, tlic Riatrical Age sasý.
It 13 qulie a point, too. in (ns-or or ecîric rtilroadis 10 havwe one In the

enipint cîîy of the Domnîîionî. wherc the legisîstlors andiî chiler officiais can
siîîdy ils aîvîîgs Wiîll ltese gcntlcilien on1 the sigle of electricîty fur

iloti! 10wur un sti.reh. ruilays a g: a dvansiage Waitt 4. gabiti. 'lint
voict'5 will lic lit-ird ini connctioîî cilli ther siîîîîlar projecis. ani if îliey
belicît i la te îîew î>oacr. nis iîvy iliîoulttcdly ailI wiîtn iiey bccoic
îlioroigly faîitiiai.r witiî it. ciîpitalists svill findc it iîîci caîsier to carry
forwiîrtIlhter planîs gitathrly wvouii if tliy were requîit cd 10 arguean .îiit
for every point invo'ved a lien tryiîîg In obtalin niccesbary legislaîîouî. il is
biardl work nt lx-st to geli n eectric rond cst.tbislîcd. ndit il reqîîires good
gencrilslip; but alîa rite authcritica undcrsiaiid for îlîeîîselvt's a l'il

clecti ronds lire andi sliat tliey arc- gond far. wu claiial, i us a Iîîg
adînalutige gaiiicd.

he ciccîtic anti gas liglitlig coîîîpznirs ni
%%Imlstock. Oli.. wtîli. il is said. aîîîaigait:icl.
'Illet Eximil Elcericil l)ianiîond Drill nti l>ros.

i><CIIIE ('liliUiy ai plaice n conîile plant ili
the Sudbury distinct for the pîîrpose of prospect.

atng anîd deveiaprng propeitics.

ROCERS' YNAMO 011
Guaranteed Superlor Quality

and Economical.

SAMUEL ROCERS & CO.,
30 FRtONT ST. EAST, TfORONTO

MA~FA~fUti.Ior0

Flnest Engins, Cylinder and other Oils
'TNC SMITH PREMIER TYPEWRITER,

THE EDISON PRONOCRAPH,
AND> TIIR IIUIIPLIIX.

HOLLAND BROS. & YOUNG,
17.;0 NOTRE~ D)AME ST.. MoTEs

Coversi Wire, Insulators, Cleats,
Soldering SaIts, Tape, Cut-

outs, Swltehes, Sockets,
and Shades.

Aiternating and Direct Current
Dynamos, Converters, and

Meters. Repuirs prompt
and reasonable.

TORONTO ELEOTRICAL WORKS
35 Agrkl<,i<le Str-cet West, -- TOBÛNTO.

B~rough
u.& O. MAKE A SPECIALIY

OF FINE CATALOGUE
PRiNTuiN-.O

4 Caswel
14. 16. 18 BAY ST. Pitr

TORONTO
-sENO Fon PRIcES AmD S.AmpLEs..

O VER 100
1-1, IN OPERA T/ON,
, , Froni 10 inches by 3 inches

ARElrME ONIY SPLIT 6RIP PULLE-M &GUTOFF
COUPLINOS MADE. 61VE EVERY SATISFACTION AS
DRIVERS ORDRIVEN PULLEYS. FULLY 6UARANTEED.1

iý' WAT ER 0 Ù S L7EN ýG 1 N , WO R K S 0.
E3 F=rAý, r-J -r F- tD F=ý CD C Aýr-J a, CD A,

- To -

93 inches hy 23 Inches.

Giving perfect satisfaction.

Ilitint Ilros. Elcînc Lîglîl Works, London
Ro)yal Electric L.ight Co.. . NIontra.

Windsor & Santlwicli E'cînc R. R. Co., - Windsor.

Gives the advantage of a beit with the positiveLINK BELTINO motion of gears. No centers too short for its use.
A papcr mnanufacturer said t0 lis: '« 1 ain tisiaý SS in. to dlrive iy lower floor, includiag

ni) paper maclîinc. lis positive motion, nce'cr varying, produces a ton of paper muore c"cry
clay. Every slip of the' belt, or stoppagse, nicans a loss of' i00 fctî of paper, and ihis nes'cr
occtir-s uo

SPECIALLY ADAPTED FOR CONVEYINC ANO ELEVATING ALL KINOS OF -MATERIAL

Electrie Light Supplies_

Noveraber, - 189 1CANADIAN EliECTRICAli NEWS



W1 HEN TO STOP ADVERTISING.

AN English trade journial once rcquested a nuiribcr of ifs

Iargcst atdv.rtiscrs tu give their opinion concerning tlic bcst

finie tri stop advertising, and tlie folloving replies irere re-

ccivcd :
"Wlicn population ccases to ruultiply and the gcncrations

that crowd on lifter you, and never hetard of you, stol) cotnîng

081.*'
Il Vhcen you have cotivinced evMrbody whose life wifl toIlli

yours thai you bavec better goods and Io%% er prices ihan thicy can

cver gel -tnytwhIerc elsu.Y
"Whlen you perceive it ta bc the rule that men whn never

:rdvertisc are outstrtiptsig rteir nei4lhbors in the saine ile of

"'lien nien stol) îialing fortune.s righît in your vcry smglit

solely thiougi flic discrcct use of tis iiiglit), aent."

"Wlien yoti cari forget flic words of the slimcwdcst and miîost 1

tccessful britîss en conccrniîtg tlie main cause of thcir

1prospcrity.'
IWhcn every tita bas becoine bo thoroughly a creature of

habit that lie wili certninly btîy this ycar where hc bouglit last

IlWîîi yotlnl;r and frcsbier blous!es in your linc cca1se stariîjg

up and using the nesaesin tclling tile peuple Ilot ntuchi

bete tette tlîcn Io foo forlen thian you catii."

"When you wzuld ratlier lhave your own 'vay and fait, tihait

take advicc nti win."c ;i thinks lit pays ta tdvertisc2"

MNOGANDESCENT OYVNAMO'Iq
H lag soiin of Ille wellknown *«Lliniyet DiTc

%ir trant to reduce. ire %%ttl sdi satni-i grcatly redued prices for .1 short
tinte.

'tIitsz Dynanios ire t.qual. anctimn soutte respects sujirir. to any mralle.
l'bey ,ire thorougitiy wil iatie l>oth rieetrieally anud tîîe.haîtically. of best
nrîtala a fîi nisht. and are the only Dyntinios ti the world rrhtch arecatis
in ont plirce.

Tlhey te csikeeitty tî ap fur factorv and îrir te use. on accoîtit of
thecr simp!t'ctty antd nintinn tari' requîreul the fielId maibtc being itiîde

aind owisig to the largu wire inaflic ficlIds il) flot ltmrn out.
Thc first i.aLhnicycr - Dynamno sî;îrted ini Canada. ovtr trio y-crs ago.

lias betît worktng consiantlv cver since -r'ithoui costîng flth%t r>, t lctider-
son & Voits, ti[alita%. ont Cent for repairs of any kind Or gontng a ieitatttcnt's
troutble. flot withsla Stting the f,îct titat it bas Itee.n %vorl.ung vin 80 Ovrind.
vi. 30 h1t 1 ch s c e runîmunig 55 lights.

EVERY MACHINE CUARANTEEG.
Illustrafecd Ci: cular and Price List sent on application to

JOHN STARR
«.W AI. CANADt)tAGENI'T 

Voxt

* Lahioyer " Elocin Lht S'ystem "Unique " Telcphones.
"Samson " Batteries.

HAIFlAX,_Nq. S.
is the xinc toeq§MLr actoiy pscpsrsîcry 10 teir.(t and %inter îîontli

',ovctibet, 18()t >lA 1 lLE TV R2~ EW

SPARKS.

Vite lown o! Virden M. * ms tO Itint utll el-

tIe lighl. . Il

*The cititeOs o! leaierloi tare 011) 1iOil tît1

.recctlol 6f clectrie light loies on the sttCt!S.

l'li BelIl relepionet CO. 111 relovmig lhîcil
mireS toii le bWluilding iti ll.1tiihtOti. t.o n
-llie drills andi ItOists in Iltle *Temttpict0t phot F e E . i oQ o

plîite mie are Io be iç-otkt-fi by int icleetrkc

planît. Il lavtIUA

eteeritraWftYearltd upwrs of I00.0 piS.

sengers. [tlgpatla ce)l

beeCn jsjtýjtd ai Mordie i ln. by Simsoti L

coistrutig heclgies ),lcs orth iew70 KN ST E T A TTORON TO.
The Si. 'fllottils Edtsot ICCrcC. 1t-)1FIQ.IT-t 

:1

bas recently becit ogtnultcl il Stu DYNAMO.tt Ont.,ld

r, ith ai Capital 0h $25.000. with the ObtCt of ilETR LIGIIT' AI Y A O B L I
*ng in uluat Cinty a% g.00 light Etlibi0tiend t

plant. AninR Ille lear'tig SIockIloltrers are

jrtdge llitghe. ç,. R. Ren"nglon. Frait Wltt~e bave tlie followtttg9 Lealtler et10selUt orsfth

,,d s athatiecperitliint of the teit:lliarie IetiLgl C--
i St th- %tc I l e e xo ç c d s o s u c , s s f tt l in I ir . l o n g.Ec c r c i l i a

irc h t i se nvice ha t iro %Cmow p op d to O ne 36 l ch b cIt 9 S fcci t îg

devetOP the udlea by Conrtectilg tile losPut;ls o One 36 inch~bi 0 fe og

the toel:ty to christ ciîurch h lcrî !tr

experiflectt. Atretdy 1tc lie wre bas beci switcîicd One 38 inch belt 100 fcet long.

ontc, tilt bedroola o n c4!oc and wiîtl nî.itkelI et10dct119

1 .~-< ~e1~.C0d cint; attacetd to thr, One 28 inch betzo(e og

OrultifliY MCCINtt N-ait a1 spcitttly adapteit instru noer 154 m ell oo ct og

nient <or fixitig on th, hcad or tht invalid. 
IES MILe 3t 'inch f id chig

For Ille porpose oc increasilg tht porter oi Aifl of the aboVc bclts a-rc COIL 11j~1S h 8~c

vibrationt in the tclephoilt, INr. Oscar l>ohlniafnn.bl stelretbl ee nd nti rvne

of ,,Itrenbrg, inseits .1 ýrnicropito rel.1y il, the b-----e--gs et vrrod itslroitc

Circuit. The dise oCthis relay has on ont side a

t. l i. . t . rnd enpa e te f ish belta Of aaY site, iuio or thrce ply
rery tîtin IlY5ji rpoît. Cfletr.? se wieurd EcPryit fulgartted

waves of the cuirrent the ctcetro-rnagtîet ca wi D. ur etfO ll DISCOUntSe.

the dire t0 vibratc , antd, aIs a restilt, the IlN .O DSO N S

phione tegins to niore. The relay sitould .~t 
rconapiain

placcid in a roid or a sp.icc in whicil tht airle hase 
atifti

brn rrcied. Tht suppression of the air
dinîinishes the reistaýnce Io ix- Overeonie by the

dlise. andi is vitbrations are exteitil-d t r st J,: Zsn

.ind the unduLations o! tht current are thus rein.
ftreed. Thtis apparatts %% tti lue feîind o! advan-
tage un long-dist.unce transnmissiont. aceordimig to
lthe Reve Scentifiu.
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11I1I. 9i_ JOHN. L.BLAi>ce Es o. Vicr Pars.

Side-Bloecks

CPOssu.Armis
lIT:FOR Rc.

\oCahada

Pl-s eto leCONSULTiffrG LNNE~ ..e Chiree .Ie A. RAsE&Sc.Tc
%l COrrespondiiie cc'iîinorAcien HA OcîFItiser 2ToRoN)TONOT Prvnj- o? Acodn auP chier atm. Econoy0 ulSRo d.. . ce- o l e t th e C o m p a tl . h a v e b e r»e n o J (ro m a o N TO. h e C c d re I u l i ,

Dodge Wood Split Pulley Co.
NIANUFACTURF.RS 0F

SPLIT AND SOLID

ýPTYInL E Y-S
OF EVERY DESCRIPTION.

Our Iron Centre Nvith Mlle Rill Putilcys arc àl(e speciilly for ligli
sperds, conibuning GREATEST STRENGTH ANI) B3Es* I3ELT SUR.
FACE, with lightncss in weiglit and perfect ninning.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Co..
Teeuoe S., ! TOit Office 83

.1

Telenhone 2080.


