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FORT WAYNE ELEO TRIO 00.
WVOOD ARC & SLATTERY INDUCTION SYSTEMI
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1 arn. yours truV>.
J. C. FERGUSON.
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MARSH INDEPENDE"NT STEAM PUMP
FOR STATIONARY, PORTABLE AND MARINE BOILERS.

OVER 2,000 MARSH PUMPS SOLO IN THE UNITED STATES OURIHO 1890_1EAT a recent test by Prof Cooley, of Michigan Ujniversity, 48
degrees of temperature was addcd between condenser and
boiler in passing through pump.

Absolute Actuation and Regulation without the use of Tappets,
Leurs, or other Mechanical Construction.

As the cxbaust mingles ,vith feed watcr and returus ta boiler, there is no Ioss of
lient, heme< it is the most econoinical pumip in use. Foi hot or cold watcr or fiquids,
%vith or nithout H-and 1>unmpIng Attac.hmcnt, NO PUMI1 EVER MADE THE RE.
CORI) OR BECAME S0 POIIUL.AR AS THE "MiNARSH."

-rtis'cuT sitOWs sbiAs.t.rCT*sizi mIAusit 1>teitteel im Ciaula 71h Febritary, 1880.
V113>41% WViTii lIANE) LKICR.

-MANUFACTURCE!> ONLY 1W-

JOHN GÎLLIES & 00., m CARLETON PLAGE, ONT.

KAY ELECTRIO WNORKS
NO. 263 JAMES ST. N. - HAMILTON, ONT.

DYNAM~OS
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A. W. BRICE & 00.
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Motors,
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OFFICE AND) WORIKS:»

20 'JOI1 ST. NORtH,

-HAMILTON.

WE HAVE FOR SALIE
A% NUMBUER OF

SPRACUE.
BUOTORS.

1, 2, 3, 71-2, arid 10 Il. P., iwouu for 110 voltg,

SPECIAL LOW RATES.
IEf Yi. iLt <mi Electric Mofor of «Ily kiufl,

iwrite u..s for qelotatiotil.

T, W, NESS,

Canadian Headquarters for Electrical -Suppie6s.
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CANADIAN
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AND

STEAM ENGINEERING JOURNAL.

Vol-. 1. TOIZONTO ANI) INONTREAI., CANAI)i, ocroi3ER, 1891.

THE EDISON WORKS, PETERBOROUGuI ONT.
il F. accampanyîng illustrations and description of the Edison

(.,cnlei Eic4ric Company's new m.inuf.actory as Peterborough,
ont., are reproduced froin an article in tc ldnclIiie
of Newv York, descriptive of the vartous branches of the Coin-
pany's extensive business:

I Il s a Weil-known tact that Edison lamps and other ciectrical
aipparatus are now being muade ani uscd all over the world by
%arious corporations, as the resuit of the exploitation of the
patents securcd. But in the growîng Domninion of Canada,
%% lose rciationships %vith us arc aIready so numleroub, the Edison
tencrai Eiccttc Co. ib carryint, un the business tseif. Front

and dyati.iit tapaiLît> ot î,uw h. 1). I li tl*. di)tibt'in ut
powver the saine nittttods aire foilowved tl P>eterborouîghî as .Il
Schenectady ;naine!>, ail flie )oucer is transinitted elcctricafiy
by mecans of underground canductots, and< ecch shop is prnsided
îvitit att Edison tîtotor to drive enci nmain line of shafling Titis
mnode of distributing liower ;s at once a grent convenicnce ;nid
a great economy, ý,ince th niotors are entireiy auîtumatic and
require no0 attention.

But titis does not cxhaust the plans. Tu'o, lie%% bui1dinge for
the laîflp factor), tuo for the ,.irpentcr and( pattern shopý-, two
fot îindergiound t.onductars, a bc(ond ttîaciinc bhop, iran
founttr), brabb foundr), offiLe and store bouser are .lIrcad) laid

- c. -
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TuEp EuisoN WORKS AT PE-'TitiRi0OR0u0i. ONT.

a very small beginning, with oniy a dozen n-Wn in Febiuary,
i 888, thc Company bas aircady conte to cntploy hundreds of
bkilied mechanics, and is nov concentrating ils productive
eniergies in a huge newv factofy i Peterborough, Ont. These
tanadian WVorks are in many %%ays a replica of the v'ast shops
.-t bchenectady. The property consists of about thirty acres of
level ground, and the main building is withoîtadoubt the fincbt
machine shop in the provinces. It is i l0 feet %vide, 272 feet
long, with a galler Of 25 feet on each side, and a" central height
uf ôo, feei. In it are employed about 400, hands engagcd in the
manufacture cf dynamos ; niotors for stationary powver and
electric railway purposes; mining locomotives; underground
conductors; various snmall cicîrical instruments and appliances;
electrie cables and insulatcd wînr.p When the othier buildings
are fintshed, this wvill bc used exclusively aua machine shop at
once, and %wîth that end in view il has aircady bcen cquipped
%vith a jo-ion travelling crane. Two ciller buildings, one 5o
(cet bY 272, tM maories high, and t other, 50 feet by 27z, one
suorey, are in couirse ot erecton, and when inished %vill be
occupied by the %vire insulating and cabie dcp.irtnmcnt. A power
btation is also in process of construction, %vith antr ultimate engine

out, and uiii soon constitute ani irnposing suburb, wvitit the
others, to the prosperous little ciîy af Peterborough The
%%orks, hae, moreover, direct railway connections wviiî the
Canadian Pacific and Grand Trunk raiiroacis. These cornier
tions are fot the cxiLusive use of the -cnttîpany and unite witlt
four trac.ks running paralici betveen te wn rovls of building-
tltroughout the entire lengtrh of tite property i,8oo fect
Besides 4these stearu railway connections there arc raiiroad
tracks connecting althe buildings, ouer t' hh h loadêd itan< cars
may bc run ta an> portion af thc c-'tta)ili1nient Tuei Donminion
may well bc proud of tii addition to ils iintnf.icturing
industries.

The retcent cataistrophe it Nlociidîenbtein caiied attention tO

Rie-,s's! prot-ess for rapidi> repairing ironwork hy clertrir
wcidîing. The Revul Indust rielle devotes somne ronsiderabie
sparc tu shouing how acimirab> titis proress %warks wvhen
apiici to the repairing of variatîs iron structures, rails, etr,
that hac ber.onic danî.tged by accident, andc.viiirh, owving ta
the f-ircuînstanccs of such cases, rcqtiired ta lie vcry* rap:dly
repaircd because of te traffic.

No. to.

1 '.4 .



CRNRDlR~4 EItECTRIGAh J'SEWS Octabcr, 11191.
STEAN ADMISSION.

tIli.
1 N the inst palier <lie ction or steain on tîte crngine piston <vas

colisigtrci fioul tîte point< oi vicw tîtat «'lien <lie exhtst valve
openis toa alow te ste.<îiti tu escatpe, lie pîressure in tue cylinder
slîouid not bce klot tlî.m un<, %%litit «l a tlct< e andi bliotld
bc oni>' a little ttbove tîtat pressure. Front itis way i !ntîkisig
at tilie iiiatter, thie bize oi esigitie reiluireti for anîy giî en hiorse
1ratier cati bc decrîiittied wvlten the sl>eed of enginceaund pressure
ni steati) are aiso kilo%%iln.

'l'titre is, lîowever, atiotîter aspect ai the liatt ai the warking
aitilit steain engine wlîirc. slîouid tit h>c overietoked. lii <hie
ordinary crank engine, t<l ic stonî as it inoves back and faitti in
tilit haidr,,s a counstaîstly a.rying rate: ai speed, and .tt cadli
end ai <lie cylinder <lie nion stops. The pis~ton, itistan-rati,
cross licad antI parto aie <lc.iiiettiiîg rad, aIl i>artakc in this
rest, and change ai dlirectiont atnd rate ai speccl. jThey arc
c.ali tlic rccipracatiîsg patts, and thymi wceiglit lias nsudîi ta <la
witlt Ilic sioti warkîng ai thie engine.

lis order tîtat ans enigine inay <tank stilootlily, tic bearing sur
fa<ces miust it fairl>, and bc ofisucli size <hî.ît %lien the grcatcst
pressure is on tei, ulicre inay stiil bc a filtm oi ail be-tween Ilte
iiietais. rTe (rank pin is one ai the nîast troublesotîîe parts ai
<lic enigine II çhînuld be Fuîr ta tlic bearing !i the çannecting
tud . i et>r part oi tlîc rc<oiu<ian, and ail wlio have lîad ta do
witli engineç know linw diffiruit it is ta get <bis, cspecially w'len
an enigine i!s being ubeti «itît steai f ailil ptressure, as anly a
vcry little bending or yield-
ilig tir tilt ir.unc is enotigh lit
ta inake the crank int auti 
truth li its bcarmg.

At ille e'iInd <l sth ;roke
hlc >tt.iil 1, tinî< <ci .mil

lb al <lle ic gliest pressure, ~
<lic pîrcssure passraiglît
<liroug in tae ic ruin pinî.
mîîd tl., lit,stirt oit tli
Lrank pîin toold bu ca!siiy
dtiisii't wvere tilt wliole
.<t lest, but, tiough tlîc rcîp.
ring parts ire 'it reqt, .hie

pu.iî J! as i, but 1:, tuas -

ing ail In tts course at 1<5
regzular speed.

'liîrec;.îîrc brar. an <lie
icc-ilracaiting partba.nd saine
ai it is absarbed iii praducing MAc i lorSai. EtiIsO% \i
mlotion in tiiese parts, and
the hteavier tlicy are the less tise pressure iii tue crank plis
during lpart ai tic strokc. The specd ni Illc reiiproca<ing
parts graduuliy increnses till at about hialf stroke, it is about
<lie saine as tlî.t ai the crank pin. Tue power absorbcd by
uIl reciprocatîng parts duniîg tii ciime is equal ta their
%'eight lifid as 111111 fcet lsii4i as woulh bc necessar> in
urder to lîrodu(ctie <îr sclacity b> fiailing. This cati bc
ç-alçulaîted by tic ries relaîing ta the vclocity toi falling
baies.

Sa sooni as Ille higheçt çpeed bas been reac'led, il ait once
begins ta slacken until it censes at <ilie end ofithe stroke. Dur-
ing tItis part ai the strake tic recîpracating parts lîscrease the
pressure in tilt craik pin b> the saine amounts ab thry diînîn-
astd si :i thi first part ni tise stroke, and tIte lseas'tcr thcy art,
titi mare' thicy increase titis pressure.

Ily adjusting the me iglit ai tbe parts for a known pressure and
lond, it ib passible ta liame the engine working %vith *an ahmost
,oiistant pressure on Use ct-ank pin.

hli 'IIi 1-w faunci a siseful study ta take an indicator diagram,
aîîd iiiding it imita about six parts, caiculate the spxcd ai Uic
reciprocating parts at cadi point, and <hîcir effcct on the pressure
on thic craik pin. il <lie rccilprocaîlngz parts ,fier leahi stioke
aIrc gradualiY haslng spewh kep up tlîe stenam pressure in
thic cylinîler cnhlcaî%oring tu tîtake tlîemn go fister, witle tlîc very
constrxction afute ciligîne campcls thcml ta go sho%îs ? Wauld il
îlot bc bettcr ta maléke tîte sicain pressure sa liigb and thie rc-
ciprocitinq parts su ltc'avy tîtaitihe work could bc donc in Ilie
frmt hlll ai tit Mtroke and Il cxh.îut opened alniost nulltîe-
dinicly aiter lialt strokt ?

DETIRIORATION IN DOILERS.
Omtt very iniportant cause ut deteriomailon in bolers is due <o <batr

bccoîinig toc sniaii to do tlie work wlthout forcling. su that <lie puhfatloîs
of thc englue catuse a well markeid succession of shoclîs on the bolietr. %ýilcIi
resuit in tlic wcal<ening of the niitcria.'*-Iornai of Comwmetrei. 8
1890

lie nbove stateient, if truc, woîild bc a nîost alanniîîg une.
Ilolcrs ire matde ofsteel or irati plates, and a Ilsuccession ni
shaocks results in the wcakcning of material !»

Raiiway bridges are -Iso made of steel and iran plates, anti
cvery tirne a <rain crosses a bridge there is a "succession oi
shocks," and the material aught also ta bc wcakenied and in a
short tinte the bridge will rail

Manly buildings are now erccted witli steel girders carryîng
tlic ï1oors, and every drue a mati walks across the fluor tliert is
a Il ucccssios of blîocks," and if this weakens the material, <lie
mani lias only ta kcep an walking and dlo%%n will coule the
building.

When a metal bcant or bar is subjccted tu a load or il a
shîock, tliere is a tcndcncy ta change the form or ta bcnd tile
beai. WViîen the moat is rcrnovcd or the shock is over, the
bearn wiil resurne its original position unless the strain produced
by tise load or shiack lias been in excess ai what is sometiimes:
ternicd the clastic lisilit ü( strength of the beain. If <he strîmn
bc w'itiin tlic elastic lirnit, it niay be repeatcd.an infinite numuber
ai tiincs and yet tlîcre wiii be no cvidence ai an>' weakeiling or
tîte nianterial, but if it be ini cxccss ai tIse elaçtic lirnit, it has uni>
ta bie rcpeated a sufficient nutnbcr ai tîrnes ta break the beani.

Hawever, there is another
icature ai the action of tlic
mnetal which must not bc
ovcrlooked. It is thai tie
limit ai clasticity is nat con
btant tnroughouit the but-
cession ai shocks required
ti break tie beamn. Aitcr
the load has been severai
timesappicd anîd rensios d,
it is found that a greaier

* weight is requircd ta pro.
duce the saine amaunt ai
bending ; <bat ib, tlie Jouîit
ai elasticity bas been in.

-creased. _It is, howcver
question whetherur not tlic
safcty ai the beamt has been

'atKS. PaTn<iburilaî. ONT. In the case ai a steain
baller, it wilI be mare intel-

ligible if a definite example be cansidered. Let the baller bc
sixty inches in dianieter and made ai steel plates 5-ib inch
thick, double rivet<cd in longitudinal seams, and carrying a
stcamt pressure afi 2o lbs. per sq. inch, what is the strain upan
the metal ? Is it bclowv or above the elastic limit ai the metai

*rhe sseakest part ai the shelli s the rivetted joint, but ai thai
point the limit ofistrength is flot thc tensile strength but tic
sheaîing strengtlî ai the rivets, and ai the metal between the
rivet bales. The strain produced an tIse metal of a shehi sixty
inches diamcteand 5-16 inclh thick, î2a lbs. pressure, will be
equal tai about t K.,52o pounds per sq. inch. The strength ai
boiler steel înay bc taken nt 6aooo pounds, and the elastic limit
at certainly flot less than 25,000 pounds, so that ta produce a
strain equai ta the clastic lînit, th steam pressure would
require ta be about 260 pounds per square inch. The ardinary
warking pressure is flot in excess afi 20 pounds, and it must be
a very unusual and remarkablc arrangement ai engine the pulsa-
tions ai which could possibly produce a "succession ai shock.,'
ai sufficient force ta maise that pressure ta the amaount necessary
ta affect the strength ai the metal.

Engineers in charge ai steans bailers and enigines have
troubles enough ta cantend sstith in keepingthinýs right, wîîhot
gîvîng their ners'es a "succession ai shocks"i over the idea that
evcry stioke ai the engin e is îvcakening the plates ai the boiler.

Mi.n Brns, clectricians. '2%ontreai, sulliéred a slight loss by lire on ii
27<1h int.

Mir. WVes<limd. cagincer or the NicCi.iry Mig. Ce. s works at London.
wvas se%îerly injured a (cw days ago. lîy being sîruck by tlhe tly wheel. He
is recovcring.

October, 18q)I.C J; N A D 1 A N ]ELECTRICAli NEWS
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THE NONTREAL CONVENTION.

*riiF tarnnai apecîng af the faîartecîtii sensii-atînual Conven-.
ai flic National Etectric Liglit Association ai tlic Unitedi States
tank pliace i tise WVindsor Hotel, Montreal, aI 3 o'ciock on

IaNltllt.Y, tile 7tl i Seplt. 'l'ie attcndaaicc, elili iîiciuded a
ittuiber of ladlies, is salîl tu ]lave becti the largest slitch ever

asseaiibied titiller sitîular auspiîces.
Thîe 1rcsiding officers chiar was occîiet by IMr. lluntley, ai

litifialo, I>rcsidcnt ai the Association.
,\ cordial wclcoîtc was cxtCfiul( ta tihe delegales on beliali ai

tlie city of Montrcat b>' Prof. Ilovcy, Cliainnaan af the Citizetîs'
E',accutive Cainttîc, Mayor NIcStianc, Sir IDonaldi A. Sîiiatl,
Saii J. W. Dawson, prinipal ai IIcGilI Uiversity, Alutcriian
Wnmi. Cleindcnnang, ex.Mayor Ilcatigraîid andi Aiuierian s.-

!Sar Donald Sîilt, an lits remarks, said lic was "anc ai iliase
seha believe that a meceting ai the people of difircrent caourines,
anda csîmcclaly thase who arc neiglîbars, as we arc, andi have
stîdi constamnt and sucli grcat relations ili cadi ailier in trade
anatl an ver respect, cannai but clear away mîany ai thase
cnbscebs atdti nîany ai those ideas wchh wc have hall cach ai
tireailier anti wliich wcre cnirety crroncoas.

I'rcsîteni lluntley, in bis repiy said : I For the frst lime in
ils hiblary the Nattonal El.eciric Lmsghi Association meets an
ailier ilian is native soil. Y'et cccii in s0 doing il but aîids ncw
evidence ta the feeling in file breast if cvery clectnicaan, that
lits art is foremast atîong the influences tcnding ta pramate
Iinitait intercaurse and break down flic %vails ai separatian,"
anti lic addcd, - If tise camresi .îîsd pra.tital quality ai aur
te.alings with the grcalt questions ai elccîricity shah in any %vise
stiaisîtate ciccîrical wark in Canada, and lead ho the cîccîricai
utilIition ofi ils greal watcr poîveis and coal beds, in light,
luciiatîon powcî and iîeating, se trust it seul bc acceptcd as at
leini àuaite .aight it,.knanledgemnent o tihe nanner in smhia.h %%C
luas e cen so generously grececd."

<,etier-il Knapp, LI. S. consul, Judgc Armstrang and Mr.
Er tstus %Viman, alsa respondcd. Time latter, among aîher
tlsingb, baid . il I doîîbt, if any systeais in the worlci is mare
limtIti titan tihe syttimn of telephiunes in Monîreai and Toronto.

I d.u)tibt if an), city in the United States bas sîtch a devcîopnsient
ofiftint marvelous instrument as those îwa cities have. As ta
tire tclegrapli service, snmewh:t connecîcai with il as 1 amn, 1
ba.lacsc I nsaï say tui thcrc is a largcr mileage of wre, a grealer
naimiaber ai asces and a grc.tcr nttmmber ai miessages transmittcd
ami proportion ta the piopulation in Canada than in any other
counttry in the n'orld taking distance int consideralian;- su
ilî.îî in tcicphany and îelcgraphy cetcmicity bas found, on Ibis

.- umtilent, in ibis Canada ai ours, ils greatest deveiapment. I
asaulti tike ta bay ta Canadians, thougb, that in certain îiings, ln
ste Unated States a greaier progrcss lias been mnade than hsc,

.111( ibat is ane itica In hai abking ta spcak ta ,om îa.day,
naliscy, fliat I should draw your attention ta *.ht marvelous

grousîtl in lte United States ai te use af cîectricity in tht sîrce
r.anî.It sems ta une ltait no anc titing bas groen, suitit

sIîih rapmdiy ais the value ai cei estate - litres et there lias beca
an clccîric cailway ints-oduý:cd. * * * I want ta inipress on
nsy fiends in Canada th,_ atuvaniage iliat the clcctm-ic systeta
lias in the transmission ai power. 1 was in Boaston on Friday
.ind âîoad ln anc station wilîih bas a capait i za,o horst
luner. Il seems ta nie 1 do nsy duîy a% a tonner citizen of thb

plaîce aind still samnewhat intercstcd in it, in drawîsg the attention
ai the residents here ta the fmct thar ihey possess the potenlials
oi power almast bcyand any ciy in the worid. In te great

r.îuiabove tbem and below tbcm, arc farces wlsich, if applied
b) cecrmcity, would be ai the grtests advant;age. 1 knosc ai
ta city ibat bas surdm enarniaus facilities for the crealion ai
electriciîy as Ibis city has. 1 know ai no place in whicb peawer
(sn be îmansmited sa perfectly and campieîely, as in ibis city,
ài ilînt a delicate wire running as'er a boause uniglit wvork a fait
an ta smck room, and mn the next bloack nsîght lift a trip hnîmer;
sa titat a sewing machine., or bahf a dozen ai titeu, or fiuty ai

thimcms, or a fâctory, coîîId bc run irait tht St. Lawrence and
Olttawa by the transmission of Ibis powcr. An aptician mighz.
ý,rind tht mosi delicate picce ai glass in a smail lathe betore

L,,uî, and even the running ai a sewing mac.hine and the rocking
ail a cradie mîighl al] be dane by electricity. * * * Sa far

as tise ciîy itscii is concert cd, I hiave the helici tbat yaur pi-es-
ence here will stimulat andi draw attention ta ibis question af
tit onîy iiaving every isrcetelquipped witb cîcctric railfrads,
,ptàt iiiakng every ripple on the rapmdi. contribut ta ti se tîih

ut~~~ th îy naibu thinkb thti greal pragress that
elcniybsnea nd trpeec litr aIl bring popular

il, uUlî and oplar oinion tabIr an tiisq'uesiion ai tht use
ititis irensien s facIisilesnn idît, sa far as ils irans-

anassiats is concemned. If tuai sliouid ocetmr, il wautd sali be
attnibutable ta tht iact tuant the National Ehectric Ligbt
-\ssociatian betd is lstectung mn the cîty ai Moenîreal. Mantreal
lias facilities for anaiacturing gi-cr ilian an), othier city in
fime world. Ir"has gai raw malerial at ils isands ; it bas gai

the clîcapest nnld flic bcst labor ; it niccds oly tile toici Oi
elcctricity milice il. flic grcatcst city anda titis (lie greatest
counatry tînder the sun."

i>rcsideîît Iintley deiivercd the foliowiîîg address
My1> prcdccassors hiiltis chir havce secil tlic issociatain sivcante hil

strangtm aînd wvortli. outil% ng fruits nuitl viclssîtudes. ta emierge onî a wvider.
îargaer ficelîo ut serailiiess nt ap1ortunity. 1 (tu siot belîesc ilat tuera., ls
anotlier lmîdîastry fi lic ue rld w ,sels lins pasqed tiroughl such lu 1acak stages
of evolutiain as ours. muid tictille so souci estîblistlmnit îopaîlir faicor raid
f tueat lroîperiay. But %%c ansi nua astuimîe thât betause electria. lîgliammig
las set lis fret spam flic rock nutît laid its daep fouaîlatio, s hnoîmg saure
reiauis ta Isi (toile save Sursue flic policy ntti liflitiCe ai tire 1)aIst. On flic
contraay. 1 aletna Il necessaiy to say here lhat iiv, own reîîîomasibilities a-t a
enatral station anager conilial sie. ris never buiort, ta bc %%atcutl ai tlic

tendancy of coniions &nid Invenîtions in tlie art. sutchat 1 inay lin in dtgre
prafit froti miy own bard uson experience. If. as3 central stationi maen, we
atre ta secture mîdeqae refusai autire lvestilîent eamaî,ittel tai our taret. it

bcaîints ais fil cvry %vay ta staîdy closely ait fltic adeas tliat %iiîl gise lîigler
elIIciena. o piliîat anîd liigmer ecunoîmîy in apar.îtlunm. 1 litre us a tilîi
wlmen sontie ai us explecteai ta graw rida oui o a&biiOriil î>rjce. *ïaday
therai 13 tint ane o aius wia <laes nl knaw that lus bottes of alividends lie
n lialIy in the skill %%mli wliich tire best bîusinîess aility éaitl tire nunalesi
tnRI 1airl ig lire applicîl ta thei work in band.

I take ilt tl.at l is nan' pretty nuItl recogmizcaluni; intelligenit stati.>n
naanager tii.at flic ay bas liassCa wlîen tlîey ait)isnit iliasases ta une
class ai servicc ar apparatlus to flea exclusian ai I ratiers. *1 ri abtain tire
tuIllet mensur ai suess nuit the largrsi rcturn froint tire tapitl iuve.sted,
they mut ie re.sdy tn saîppiy any akninnd malde %spans diri , as a rescrt.
tile succe'stul station, cccii ta-day is graduatly assiîng a1 comiposite char-
acter. isanpitnsasnnîatlglslfrilata rayaia ar
atuis, as a resmît af the selectinsi af itet machiînes Ilt i da pted ta a gaveti
class af woik, and i naepemîdent ai sin) paartiutaar systefli Ome caunai help
secing in this change frati early prnctiden 5stelp tann ncre.isimg efficienîcy
ai staion ripersion. sas well as. a guo cactive effct taipontIns naiantactuirers
ai apparsatusa. vhio aire thus ail pflcraî a Coamliion basas af comîpeltian
But besidais ai conipa)stmiass ini tetait, signs rcr ui winting tinit na aine
nîcîhad af distributian frait s acentral stationi caîn. nir the large nialuriîy af
cases, lic adequnie ta the dcmiiasnds that are miarie spon uis. and tit ta laeti
theni in a mîariner ta imîsare a profitable b)usiness rcqu-ý-es n flexitîility anda
varaa'ty mn îuetlods of distribution, the ftait extent af wltcl ias ta.dny lîardly

reecugnizcd. 'Ia rec.h thme full lisaito aisatîneNb tire cetntral station slîould
avait itself o ai mehads wbîch. 1 bebeve v4ul finally resalve theni.elves imta
whaî niay bc callei tire 11 zane systema" af distriution.

Thie adea embodmied mn tis zane bysteni rAn best bu expaiiied. pcrhaps.
by islams a cancretc. practitai exanîple nut for this pairpose fle prescrnt
aceasion tanices the city ai Moamita an aierestang unae. Seîîang asade fur
clhc m ntn the possibilaty aînd cei. tht îîaobilalty tif ste utaîsusaa i
clectricat energy ta the city frani the poar obtainea lictu Lscîmine rapitîs.
wc wilI asisume a station erectei ,il thei water iront ofute liarbor. 1 t will. I

believe. bc gra-nted that it, ta, %that a distance of ane-slîlrd cuite ratdius. tire
threc-wire low tension direct ut.rrent systemît of dastibution amîswers (tmlly
every requirenient ai simpîlicity and ecçnoni . andl hrncc if, %% lts the stationi
as a centre, %%e dran a cardte ha%îng as ralts oft. mLlrd nita. ste shaht
have a -zone" ssipilid in the moisi ecananlcil nianuier fur every aJass ai
ligzht minai power appiaratus now tansitiar tai us.

Camnîîg ta the districts beyand the first zone. we are necessirily abligeai
ta have r(caurse ta Iiglier patenials far ihei terrders, and tire seleciomi af thei
pro r polenisant is a nîniter af sinmple calculatian. NN'e in.y. for flic sake

ai thas argnmrnent. cali i 500 volts Lantinsing un an lits%' %ay. ait àicl. ail
.Son volts, successive zones. hadin tile acrass. umight extenal, In tlic aggre'*
gale, ta sucerai taites without reeing tire liiiiiP ai potontînîs schich have
lueen finaud table periectly tsile in practice.

In the exanîple no tcierence bas been mî.ade ta ilic naure af tire current
enipla:'ed or ia file niciod ai lcal distribtion. Evialently we ni, readliy
resors to the alternnting sytcrn, enîplayang .aîîvertcrs tai reatu. air raibe rte
potental. Perhaps sornie ai atir miew school of ekectncal engineers %-lt show
us lîaw ta use the saisie circuits for bath alaernating and direct currenis.

liai. whltcer sysien is enîployetl. 1 deeni il îsroer ta record titre nîy
conviction fint the mosi ecanarnieal way ta alasiribtite tile current ta tirea
cansumners ai tie point of dclavcry is by low pressure canductors. in contra-
distinction ta the plan now generally in % ogue ai givmng tai custoitier a
consener ut bis atm air. in the direct s>stem. a separate nauur dynamno. I
need not litre en:argc upati the train ai reasonimig which lias ld site tu ilmis
canclusion. but 1 nîay remark lisait 1 sain strengthencd hierein by niy awnJ
experience mn Buffalo. wbere we are mîaw iniraducmrîg gradually -oo light
convcarîers and replacing the strrz!lcr unes lieretotore amipîayed. Narcdo weï
propose tai stop ice, but exp,ý.. to instaîl conserters oi sîmîl hmgher capacmty. ,
dastrbttng the curreni. ta a number af customîmers by luw uiressure mainst
centasring i stet large converters. As addressing fmyseli ta practicail men.
1 neci flot cefer ta the (act lisait i cosis pracîically no more labor. &c.. ta:,
put up a 2oo liglit concerter than i dots a ica lmght. whmte tire initial casîj
par Iigbt is less in flime case ai the lirger converter. In these conclumsion%îm
am onts recomamcnahng for large Aniciacan arcas what. I believt. as nacog.
ni-tai .%bad by Ferranti and athers. whose work. Ilke aur own. wîll centi-
aily tend ta the establishnmcnt oilarge comacerter sîtb-stations train whiclî lo,ý
tension wire% will supply the sttrrotînaing dlistricts.

Tit allusion made ta the motor-dynamso systeni for convermng tire direct
carrent (ram hîgh ta low potentini may ta somre appear nomlîmng nmore thman
the citing ofta possmble method mn vicut affic t xîstenc af the altcrnang
system. well tmîal and m.ady i hatnd. But %%îthout waslîîng mn the laîs to
detaci (cirn the marus afibis systeni. wlîichli as pca l lot fmore: ta
popularize clectricity chan nny ratler. I caniiot. sapatlmn cone.a1
fronm myseli the tact fliat. takang cvcrything muta cansideration. the lfnw
tensian direct esurreni systens ai distribuion îs the mosi flexible witbmn ats,
aras, and serves the greatest %rarmety ai purposes. I do flot thmntc tlîat any,
one clin succvssiully contradict the asserion taat to say fia ailier systcm t an.
with equal efficieucy. taise tare ota, s and mncamiidcscent lsimps. motors, large
antisimll. starage tMttericý. electie licatecrs. Ke.

In making ibis mtatemnent 1 desîre tab lutndcrstoaal as reierîng ta the
prescrnt condition af ish art. the only condtnion winch,. as pr.îctical men. we
otîglît ta cansmdcr in nitters ai tltîs tidt . but 1 hopte the lime %viîl souri
came whcn tire sanie çan be sasd ai tits.îltcrnating sysîeca. Tmere are sutîl
atlier nscthods %% miel ssîggest tliemselceLs. luy wliic lic th rAnc~ "ystcni
could lbc effeciely carcicd oui. lîut those indaateai are: saifiieni ta ..cmon
strate the idca 1 have cndeavored ta m. vry.

Aller tht intelligent station niatînger has alecided upon tht nature ai his
apparattis inal the initial eapaeity ai bis station. lis% mosi imiportanit conr
sialeratian is the nlhowanre ta bce malle ior future growtli. Looa acis. sane
ai yaîm sînal rcatl the iiiistakes m-ide. biit wbmclî wcre brolîght ahoui by flime
cnormoasly crapid grawth afiflic inalustry 1 net! flot go ont ai îuy own
experience for sucli an cxsniple. Leas than two, and a liaIt years ago we
erected in Buffalo a new stationi considcced tac too large for even thei nisi
extendeai future "roth. Some af tny coliciagues shooa tlicir baetds. Yei.
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Lt. C.. tu.lî.> ai as laaig %lkttt ltau ai t 5 tId itm lil ,uauua aa..5
Imma te tac maîde finoreniose fiavilîtlai

1,01 fltrte. 8L1ta>' it asktd. sll we deciinece uon as Illie nuit illn au ît
Ut gzriwtlîfrh f îst>< pe niifitullt Islaî.de le a %ve tiilas oser ittatini
suflittitniV large tu lake ire of fhlic taiils of fic, or tcil. or twviaty Ye.tis

icc ? llils % a iilt scîlous quesiont. liiali one go til ' qi t ,$a Inmportant
as flic wila' titan ..r tii'h qe, stationliuaplius ltit-îf 1 note' tilt' erm'ci
(if severnI staion% rihro.îd. étijî suiie liait. deisgni. tsu supply tlle diciantîs

boulec 15 or 20 )-Ciar lîtiit les itiiotit 4'.%Isiing ani ail»' 4>1> tu ilcîrat.1 fruits
tlie laueloltak ctiirt i ýSt. ailtl filuîh cxibtci b> flic ploiiîoters of timws Stationts,
a ceigne sîirvcy <f file giOst. pliescrt andlî pfobîhaly future condtion of flhc art
Iniuia file tu lpcltait Iliat flic sttîîtg îf bu glaing a tisflla iît les t or 2o ),Cars

sa ln.:dvi.IAlc. 1 istcd flot rtiiinqi ),oî in di.l of tlle clhanges lit nîciioi
andi llaiNlaitUs %isilà le-ve [»-cri vffa'ci d <uring flic last iv utc crs. ly whicli
flic tfiticîtiy and uîpîît of u111 stationîs halita h intretstei. And if t0
fiif W 0101 altitr filet llast 41ireaîine lc>.titltd, sauth 41S tituse poînted oil b)'~NIr. 'Itesi> t1ti1y lit an f inte Iscîcas the Precst latilîîa tapici>' ai ur
mtillionh fic eau( r..ut 1 tilînk %vt uas) In Jutstified iln plalî.lng titi yeîrs as
dit laia utfltanîc, tu giitke latin. alJ lx yonîl a'. fieliti >,1 itiiu% oh apcnrittarc3,
titerlaciiefit of alhith mîay l tt li racalrd.

11ierse arc illaiteris mec are endcaaiaring te setule for oîtrs&,Ises, Il1 il ti r
itrrett tai settta' titesi Sa tua %ailtlt- uinîderground quecstion, baus there
WiC hit gîataîîtoî. ativîce. asistsance alesi abuse ga Sucli alti a'xtcîiî thî,ît itss

lirvigirn 0% lim.ageia itî n ait> Rallier [Nerft0 iu h ork. %. et ailt wiltu put>11
uti adn(crgauullti wivn. état naaîaîbc a bu grt:ît a. tu liik. deit liti

ui' îî t tfin nfîts hae, lxi tt fi e<1a'periîiînts 110w

lit is 'rag $ft latiter ertlre u>asni t lias pipîig for mater aîîd
g.l ts. ai1 islic i t.uîîp.îraîîîî%cll cr13) ittattir tu la>' dumIl at oiiprtlîcnsive
tin(lttrruaind s>3>eil». Illt -. it Ille larir- t loîî ue uiailtleII fur current
ir s.îattCrcd .ami l ot wtuiiîîuti. tltlit as aa% titcîterprtsec totîigil. take

clectrît liglit -. feri paner sooau ra c s tista a tirgerstgrc. i lis satccessor dots
flt w.înt Ille scrvc. lent grottesa aIoîg %%Itle crosent or spolia lits goodi

'.51111 gae Luataîag usa tlîsum.l undelrgrunda ea.rites ab iti italdasl ratie ailt
ex ritea rend sers iigiias coai lir instalîcri on ovtreriatl circutits fur test
dor1i*urs. m lite witît undelrgroundltuic tait woîtld l lt ifty. If foliows titastlit

ian> ti> luy îl foi cs t % tc biha nu> ital.t ont undergrund con.
nection. m litre wi il ovcriitia m' ires m e shall lia e fluide twraaaty. No'.. lire
tilt laîltîit. or a're seic i grcartt losers t I lic 1aîalt iink. Il is as

'.ativaa, . fil,"%î .l'laatu JItaa.aaaal uaielgi talt a'.% e a, as
expreçt ivr> railaoaa to iî veciry trossing fleuve' Of IeLIosi gr'ade. But
for our oscîlicaîli wircs. Aitîtrica sioilît îlot bc tb.d.i»' tite grcat laînd lat i>

61s a it t.î a aouisîîteb . .am. 1 ii liasi t ait% dtlîgl ccry .ldatig-cuanlte
solatiun uf tlic a.ndrigruutid îarolakîîa 1 liulm-, iotîg tu glîdaica ii elyS %%ftls
flice sigIt of a Pelle Wel set uit t wvire well stntng.

'nvitict -ira t~ 1iutaiai if il., lauur as. ah,'.> ut iînitaîa.il os'.ntr.%ltap.
Now, Il grats lacn îakcn for gnaiiteil tllât cittatrie ligies nîtiia'trc agatas> tIti'

plngoutte &it itail. i iow agissernt tient fiction is i llccatisi: sic retalasent
t' a.lit., ldtzuiesliîti u t ailat auo aits an.iaary. me. ceacitit> la tint forict

vui laid alc. faatacls l ust .1i1 aîlt*t 4 it a ttiaanc of bocinl acnca
Il saul. il, Lier. ac iîfilcult tu finalt ai usure p)rogresîlîte. il kitownu iaody.0f

filri fil Alicriaî Io 411> titurn th itlo hiav ii ttuer mîotel' esaai Cnrgies'
iata electrie lieiiig. 'I'hietarc sttitîter truts' fiito tanly Bt> s.iean aItly
Iiiuîeilirt lias lxel] siici faor Iltleaa'tîeriitcat of tlle couites tai isiicli
thty hat.. .saat, ti t. la. ltmi ta .î aqs . Nos'., r ta a> trnîgc tua>i sali
naîan siiauld taliacî te' fi. oitfîaaon otf tit,, îtrolx'rtim file). grave bîtflt Up)
and deit> arc lacgîîaiiag taIlz il'' 13 t> str.igt tua>t tlic). xlould asIc. for ihest:
ucw Illîcries Iii social cconoîtîy 1a lac frircr oinc~îiting elt firs> le Nany
otf (ltit itav grave diiuatit~s tu tite accuricy otf filc iturS that art -,aip
pascal ta prove tinit îiuinîîîppl lî.nts im'. etiiers otf lis liave grcatt olijt.-

14,011l t.il>) Ita.itauaa. . I I#I uC.ttals ut %asL lîtiarer lu sut tilt lci i rett on lai oitîtatrii ia .%isina r er ai~iî te .. t-iî as Iti' hls r lt ri
re.iîcLîad tat an tttdutiry hli, ta îît. fecst frotte X)litiQ%îl influecncts :înud t' leau
tu flla. tili.faang.inai iwiule.tiîiti îae of iîtdwi'dlaal tîtterprlat.

Ibciieî'c îiaa (lte ilos> Conclus'ive answer nt ciel ntakt ta tite Supistlcai
rai r-gilîîtits offert fi liagilsel1 soct.slisti. Prteculiag itacif fi titis muntticial

os tcrlttp :chilleiî. es Io gîta tile vViy best scrs'ic Possible att Ilte Iowcs>
ntress comnpatibl!e wiili faitr Profit. ';sof aicu prices sic 110w tanr are so

lows as ta excludcatay profit ai ail. espcýciallyautcnr reptairsa 1>1( reconastruction
art uuanzidtml. Illt> l'eut ,.-ii %%c lia> licti oirselscs ou> b>' nalis'c Wtt

Etti>' compane>I laic ranks of illis associationa onglt touascerlati for txelt
Rit rcgtar intemeils jusl itow it mtinds ns aa iitdtstry A goori <Irai of
prparittîs in use is rcitîdui>' iiacfl'icit. 0'.crha.ul il. If roteessary.. titrosi
Il Out Inal Pt in iaetter. Ab1oie ali. atdopt at good systeati of h)ook'-teping.
I'ltctrie liglit sccuritits a.rc t0.113> far front eajoyiîtg' tite csteeai ta financial
cîrcîets a>tiey descnt ii i hcu anrsre> pclatscîncll
.îaudi aveS ... aptaI.rat.usn at tlit [ast. But aîî% aIs> Iattablaei ici> offtrn
ta tîte Pour systeia of aceiulats nttocand I anit glati ta Sm the suhjcct

sve cans seI ai for. andr aailss titat tifornriation es otaînable front otîr offiçc
baules. enagineeraig will go for naugat andl tsptal rcqttîrcr for new work
isili stand aloof.

ln --ri, t aasiuîî s' %t,tl it age tha> thç as!autialtian dcerine aeport meeting
anIs' oci a Vear EniIf t> ucrai flot iiî 1oSstl e ta recos'er in1 six mtondets
froan ct s'sels'iicntlcilng hu$pgta'tlty asme. an: aowv tierectpatntsot. 1 bclics'a
tis tIi. L ait h-ts gurntI a> flair aalfry meeuatings 'cerc act-en-ary. U)nce

in tw'.lv.e nionalit iu offren enotagî for us ta cotit-, togetlier for tlic colaparison
ot oui capta-tezices aand Ille report of ftiter refinctatants en fi ictail of tlle

a.usa. Tht; ancre latt list frqicnt renflaons are no longer atcessait, as
ia tîscîf a hopeftil aigri for it tells of stablc venal settlcd conditioas and of
uIcIvitimxta fni rtqi"lirec'our puretnc, nt hoaace prctty attach tise ycar

.%round.
tecntliien. I thaiik )-ou for )-oser attention, senai 1 truSt tlat your dieliberat

flots% an the comiag wserk %%-il bc ch.incierizeal by the saisie cirnestncs
uIltiti bas titîakca filat an the pas>.

Ins'it.tîianc wrc reeis'ed aînd accepted Io sisit flic tnuseumi
0f M ( l 'nis'ct'its', tue :\on>rcal Art Gallery, tiîc %vorks of
the Qtîcbec &'ý L-Cs's Eiectric L'igit Co., and tak'e a trip dow> flic
Lachine 'nits. rt, <an'etiton reassemibletji S ortait. on

«ricsda>t, ai (ret ciîcd a tepar> froin a tConmînitîcon tht reîtsion
oflIlle cotîstitutios, recoînîncrndîng tliat no chtanges bc tmidle inil .

A diicttsbion folilowcd ou, ai mlotion by MIN . Wccks that the
Counittîc on religions bel %'ccn parent anti sub'conipamics bc
intqrucîcql go fornilat.e a1 dlermite plan ai proccdîire for tile
protection of central station cotupanies, anîd in preparc tise
necessar>' articles of agreemnt, and report the saille I0 Ille
Association an extLt.ttiic saît .tit Il e\. L.anvcntron.

Tite Cam11ttee un dta lirebenteil a partial report ani askced
pOflîlission >, -.uIlilatuiu ait,'.1 a>l.tOttiS> ilit n. 4iti>d. rTe

conciuding Paragrlph af thle partiail report rei'crred to, sutes .'<O ne clettnc u.otnpa.n> h.t:, fund i> a1si5aflt.tàetOLt ta ihtktc il

thui anîgle i: t;s f.tll Ille lealdaîg 3te.1îm en>,'înes aîd boilers, ulîcrtcl
frir tIti' pturpnic Ouir orlaitiantis offers glczt itds'allntc sier
îîîdis'idlt or eturporate Ciltcrprise'. iii Ibis direction. NNe havt'e

ainisost et'vry, type of' e<jtipipt i> lise, and il uniy reînlaii 3 Io
record tlic perforances ta niake te ads'ttnî;ge ofi încinbersliiii
ils tlix org..ît'tza>ia> ils apparent frulit il ptîrcly finatîdial basis als
it ituw j'. <n tfli' basis of t'dtratio> and social >eg>j 'liuct e

NaIr 1 lortsba reprc'.cnting tlie Wo'rldl's Cotumian '%pasiîtirtn,
ais secretaria of (lie iepartmient af Elecîticity, reported 'îa
ht.d heet> ç r.c anti ix proposed t» be donc to rendet tha>
I)eîartnei>t iaituesîisg anîd insttructive.

Miff. Frai>cisco rend ai teport on tundcergrountd conîduts,
rThe business sessions an WVedncsday and Tiursd.ay '.tere

des'ote l tt liemailing andi discussion af Iplers.
'rie Scrtar'srepart, prcscntel ao> Frîday, sltowcd ani

tna.reilbhi itinbel)rsaip frai» 172 ta 22o. i 'lie report supget'tdd
ta>t tise Coii>tn>ittec o> <tata ho increased iii ils incîî>be)rsliiip anad

flitilte collection and distribuion> atnaîtg inetnhers of imtpur.
*at f.îcts, fitgures andI demails reLting ta flic fîrt>ishit>g of liglît,

liet anti puiser be carriecl out -systiinaticil>' aint persibtetiy
tîtrotigltit tîte ytcar.

i)r. Miso offéed flic foltowsing resalittoas, whl>i mec
uîtaiiiotisly.adop)tcd b>' a rising v'ate

lTe National Eluacîric ttglit Association. assembîlles] tut Nttre;tl. aa he
close Of lis session clesircs ta put afpote record ils taiapreition or tlic tiir>
tlîgished tner îlîau'. n ti gty tle Duiioni trf f.a l ic u rcscuîec oi
Ilia Exueiiecy, Losrd Staley' of i>restoii, Covetaor-Guîttr.îl of tlic
Dominion,

0ftit '.irgtcirttî.d hiu!sittlity of tilt tit> u of ntns. cildenctat b>'
flal gaetîl nets. off'iciîai an>! inuiiuual.
O Iletireies iiliistry of flic Cilitcîts Extctitwt cainllica. shose

eflaîts liite cafrnti ta taunllcîon thle mtoit sicccssfl tiictaag est tire~ isiury
orfdis bodiy.

01 tilt. granad s.o'k clouat y flic (-oanismet on 1,;xlibit' istng att an
aiit~ti uf j.rc.at bd~a>o al aiett .ltqtl.iid tu declip a i.irgtr 41îîq.rv.

ciation ar titi flcxibility of tctricit>'. and ils %vule auiaptionu ta, ltaîttîn
utcecrs:

0f tht gractous litealit) ot àMctiilI t..lIçg-. %%hii ha, lent lthe -rut
<lignit> of lts n1311e anal the ferumant tIalucîtte, and al bor of ils officiata to
the sucexs of oui meetings:

*l'O ît fie se oflthe uit>'. '.'.ise exteu>siie anda f.air reptorts aour iiict.ng,
grav'e cxtttîaid oser influece;u

'o tule rulats'ty coibtttîies% (or thiacr 11>rtinution in fares. anal ta flic
Windsor ilote1 

manageauint, t %%ishet a.s glebs e ic oun îd ax liit.
Raesolm. Tienat tflic abit% tanitie lt laci oi titi records u tueli ANso-

citiÎon. andl -a certificat copy 10 dofaas iet la lt ariaus bodies nitiîîoiîd.
'rutc- faosin%,g rcaualuîion %vas albo atlapted :
Rejolsa. 'I'hat a vote af tlîauks lac tendeaidl J. I. Gihk fur fli efiîaient

,raid %u'.uacsftil iiina'iitt ai lise exibitioni nos'. iatîug hicilateru f,,
atuspitcesa af ttis Assoctatut. tile ilarges> airer giclai oit tlîis continenat.

Anal tltt flic 3ccrtary lac dira.ctdi toav ttire s ruaoluttcît cngrasscd anrai
îartsitcdl to ?air. Gttliuc.

On motion ofi' Mr. Secly, secantlcd by Dr. Misset a %-ole of
tltanks ss'as em~ei>dcc la Luther' Stierilngîr and Allan R. Fonte

Fre<ltrie Nichols, Màe. 1). Lais' and A. aN. Yatiu>g siere ceetedl
tîiellibers afiftic executis'e coiintîeL osf thte thtîrî class.

Dr. Maaîson gave noaticc of flic faltowsing att>encimient la fltc*
constition -that ils flic rirst atrticle (lit nsord l' International'
be substiutecl for tic îs'ard Nation>al, sa îiîaî the title ai flie
Association wsould hc tl>c International Etectic Liglit Associa'
liait.

Butffatlo s'as selected ab tl>e place for holding lthe Febnîutry
mting ai tlîe Assaciation>.

'ltc Conv'ention then adjourncd.

S'OTFS.
'.\cssrs. Robt. 'Mitchell & Ca., or 'Monîreal, fltade an inlerebt-j

ing display ai'artistic fixîures.
Tire Royal Electric Ca. supplied posser for a nuinher ai tlic

cIior but cuid not niake a display of Ilîcir goods.
The mnti of tiîe closing banquet was v'ery, nlu:h bctow tîte

standard, and the saine cans bo saisi of suivie of thtc waitcrs.
MNessrs. Robin & Sadier's exhibit of Icaîher belts manuftc-

tured for the Rayai Electric Ca., attrtctcd considerable attention.
A miniature model of Danseau's electric "'ire subway,

recentl) illustrted in the El.Ec'rRics. Nrws, sî'as exhibitcd b>
tlic inv'rsiou'

Mr. J. Fitzgerald, ai' Monitrea> displayed combination gasand
clcîrie fî,.tures tu, wshich wie.rc attached the unis'ersal*br:tckcet
joint, of sshicli lie is the ias'entor.

Prof. Bos'ey's litîle claaghter presscd tlic magic button by
sîhici flie clen carrent wsas si'.iteîed.on anud the machiner>'
and- latnps in tite exhibition> set in opseration.

't'lie Troronto Construction anti Eleclrical Supply Co. ltait a
large and interesting exhibit, in ch>argeco ai'r. Nichails, the
manager, andu his assistants Messrs. G. C. Stanuard and A. J.
Christie.

'r. W. Ness, oi' Monitreil, displayed in attractivc forai a
vanit»' ofeleactrical noveities and suiplits, including telephones
fr attaching to office desks, and a sessing mnach>ine opcrated b>'
an tlectric iotor.

Tire most proîinient suhject ai' retnar, %v'as the ro)il lospitatl'
t> of tht çitizenb ai Mon>trent. Neser in the lisîory ai flie

AXso-t.tion htav'cftie delegates to a conve'nîtion becn so elegant-
y entcrtained.- Ele'drical Remz.vw

To suaencrI tI. H. Batnty, Manager ci the exhibition, and
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MI,I, . 1. Cuiik, Cliairunasi of tlic Eisibit Conîîniiticc, is duc tlic
ecti.t or rcducing fic atiiotint cf "frictioni iii connectioîs iitlî
tue( rWunning of flice exhîibit ion to a iuiîic s.Tîcre werc few,
ifiiv .51. 'lsst b)oxeS.'

1 lt, Ijiiinî %Vire M fg. Co., of Montrcal, liait ni attractive
C\ii,îPII il, tise Icît of the usainl elitra mt c, t tissstri i f sl iî

ici~ .111(i telepîsoîs %t irc, Isard aînd souR di ansi (opper n ires
ai1' .. 1 %vire, brass wire, iruli andt -steel %vire iii briglit, antienieti,

gait ,ii5iLCd antl( iii id.
.1 lit' ill El'ectrir Li>.hlt Co. %vaîs a lijule lite iii arriviîîg, but
îIle, exhlibit untir tlice skîilful ofasacscs Mis~r. %tV. A. John.

Mocn .îiid Iris assistants nas bon otit il order. *lii cdsihiî)l
C Si tuiîc . ~peice douible armiatu re art liglit mtlitis leri

tin ,canîdescent laiips, NWtnt gctser'ltoi s andi îuotuis,
airl gcncrai line of supplies.( Ilie Wo>rdl ', hi ipjs, cons poseti of 16 canile psower iîscandtes.

cent failli), surrnolintcd tic exisibit of %vires andi cables by flic
E--ugi'is lîhillips Electrical MVOrks, of Monitcal. INUt. Johnl

111-11.1gr offlic oll n.îs) (fic îîlt otlsc IiIict .t'tiC

.iine oiiiCusection %vit 1àic h dsibition ansd Convcntion.
*ieCanadian District of tlic Edisons Geiseral Electric Co>.

nr(i iîid b>'a flaich greatest aiotint of sîmce allcîted In any
cs\lirlsitor. It wvas conspîcucousiy lncated in flic centre of tue

i)linig. NIr. flai r,. district manas.ger, itsbsiîd by Mi. \V. M.
ilitiit.i, glibttia. cnsgineer, anid NMi. \V. R. RscntnIrlr

5cîilld tilt COnIîauyý's initerests.
'l'ic Fort \Vaysîe Electric Co. %vas represenîed by its Caiii

<liais agent, Mr-, W.T J. ?iiorrison. Thre Comîpany Irit a ver>'
lrandme cxlsihi, consrstîng of a 750 liglît, ronupouliti votud

aiselria.îoi ilind a 15 li54lit art. înîcsise er.tici b> ilu Ariîsing.
toit l\ Mil1i engîs liIIt..tedt in thlt \Vîido I Iloitl. i)îîîll (5>4lir;

Nli,~toi r. Morrison bookcd an Ortler for a 6o liglit plant.
rIic J'/4,tricai 'ke vitl becoining inlodesî> %sseris tisat "«a

greatler Ilîbc cf dose present took mure interest iii tile dail>'
edîtion cf tlic Elecfrical Aee titai l an>' other one tlsîîg tIsat
bruiIt tîsein to iNontreai. WVîîis ssci lesb bcoIl ling ituctcsty
il Iina> l, saicl that thic Convention Nuinber of tile CANAMAN

Es~.riicAi. N:i,' of~ mlicis several hutndrecl copies were
jtidiciotusly distributeil aftise Convenstion, met %witlî a Ver>'
favorable reception.

Mbont fifty of tise delegates paiti aI ViSit to theicy Oî> f QUhCIcO
on -Oaturdlay, tîncier tile pilotage cf M r. A. J. Corrîveati and M lr.

MsIril, cf tisec Qiiebet. Eit.-tiît . ilîî. Lo. A %Ur) îietab.în hurle
às~ pent lii ieninli til matn, poings of intercst, inchiding tilt
tt<rntierftil fils cf Monstmorency, aid ic Ieigitissg station wlsich
rectîives its power front tise faits. On behiaif of lus frieists in tie
.atinal Association, 'Messrs. \V. J. Morrison, A. F. àlason andi
%\ J. Ii iiiumer presentti M .Crl.u 'iî si lc

t .dit.tcuati b> a1 letter c.\Iressbit o cf p .lrît i.îîicî of hib
efluuîts onl belsalf1of tlise leasuire cfisle visilors.

HINTS TO ENGINEERS.

Tîîî:iu, are enigineerî whlo are ssigiineer, andt engilseers Vhso
arc nuol. 'Suppose, for instance, we takec a wvaik arotînti towvn a
littIe tu sec soin(: of Ille steaiss plants. W'e tvalk into anl enginie
rocrin, tIse floor cf whicls is covcred witis cil andI grease, wvitis
%walt paCi4ing,, wrcnciscs, etc.. iying alil arotindtire pliace.

Ne.xt ne takec stock cf tise engine, tIint is, wlsat we cati see of
iser. for steani is ieaking otl of ever>' joint, and site is iii sîsci a
flth> condition, tisat onc canuot discerîs the (tIsat once teas)
briglît part cf tice motions front tile framie. Alonsg coules tice
enigilseer, ani ire %vii be in keeping wiîls lus surrounclissgs, andi
wil ver>'likeiylatincis out in sosuething afier this style. "I>rctîy
tiirty isole ibis, ain't it ? Oh, %vell, il suits tie boss, anid von cau
bel your tlf it wviil suit mie. If lie don't care, 1 dosî't sec why I

,,isculdl." Asîd so this engineter goes onl week iii anti week ott
aIl lie looks forw.trd te is sliutting-ciown fimie andc pa>' niglît, aînd
in toc masi> cases, a plentifsit suppiy of bai niiskey.

Noiv for tie better side cf îhiisgs. WVe will suppose tlint for
brnes reason or otiser tlic aforesaid eng,ýiter leaves tisis job aîid
anotiser masn cornes on toi take charge. Now tîsis msan, being a
go-ileaiti kinti cf fcllow, takes stock of tie place, andi secs stliat

aî flth>' state isisgs are iii, asid sîsakes lip his minci to go te work
anti cie.'n up. i-le goes te lus employer andi asks for ait order
ou tlice supiy ma;n for sorie %vaste. Insîcati cf recting tie
order lise gets sonîetliing :iftcr tisis style: Il Wlai cio yoîs want
%vaste fer ? 'l'ie enginei vhso p)recedeti yoî (tit îlot %Vant an>',
anti i don't sec tvis> you sisoulul."

Nowjust at dotinite is wlscre tisis msail scores a psoint. Insteati
oif stîsking nrousîc, aist s.îyiug, Il 01, ît'ehl, iet lier rip," lic gees
hsonte andi asks lus wifc for sosîse edi rags <soîne nîcun linve bouglit
%vaste tlicrnsclvcs- ; tlise writer iiself lias, anti to-day dcs îlot
Joint, lie lost a cent b> so floingl., anti commrîenices te clean up
bis machiîsery, boitcer fronts, andiflic wvindows; arounti the cugitie

louin, tli rqtti hn î. liile li>4iit lias lienetimet d fori îîs.îîs> *
day, bcing excîltitîcti b>' a1 tlick coat cf tlust aist tdu t onii t
sîides.

ier lie lins gut 5o far, lic tuis iris attention (o Isle cligilse
1 1011 li ii, Utild Rt11 C i~ it.e l il doit il in J.8t.SL .%iti Mét it a't.

tltiig4h ms 8-iillllg %% ilit n .îti ,uli scoli ori 1) V'.
l> t(lits fnitu, t lliîsg%;are beg itiîisig to look sciiies lat 1isipruteti.

l1>e andt bye tlie boss conses aiuisg, anti ver), ofteii lie n iii t;ske
i nt Ilie sitution lis a glaisce tuîd iiik tu Iiisself ',Su tItis is tie

k'in oîif iîrtti lit is. Wc.l , isont, tiLt Sb ai atspotcis nt, *iii
suesà'~ %n c% il l Isat e tsi j;à L it c îii %tume entciii a?4tilletit ,

Iis possibl ie ina>' s.îy sosiiet li g a ftei ils is fasi sus 11tS,
bll ie tva>', eisgitsccr, ,ots wvere speakitîg about gettiiig suie

svaste tie dIses la'. If >'ou %vill cautise fi office, i will leave
ais mitler tlsete for >'ots te gel stuisie."

Of LuiîS 1 .îîî do 5 e igt.i tit e .18it. btoule btCii ue i: s s' litt
sîtt tatre huit iseir planîts aîrc rcisn lietîser tise> aie kept tcaiî
oir tlirty --andt tîsis liiid of empîîloy'er lie%-er givcs a1 îsoiigliî as itu
%vlsetlser lits boiter is eîiîjorating a fair asisuîisî cf %vater ni pro>
portions b tict qtîit) of filel . oiiiiitl. Sut.i trillits>. tffatirâ
as tlîcscç ni;et I btlieî issus1, iutuclic Ob 3.tîtil If lic tais Letip
lus iiisaelhscr ruiiiig .îll day>, aînd aîit msariage to get a fit
rîus Ilis stealîs planît at .î naige less tisais a communîoi laborer. lie
lias nt commussn scîsse ciiougl to sec a goodly part cf nîiat.
sîsouici bc lus profits aiegoiisg clltîp tic siiiokcst.tc k, anditlotiJi >
lcak , lJrnsislis lb t.l ;n til t i.ei na. Blot If %%e wtak 1p.î i t.s
lar isule, nve shiah, aissi rie 8sîsva.tiys, finlîsta empîloyer cift

. b 4' d s.illi,, .sîît .în Cîsgaire lîke tise li-st isseîsîtîîiet Ini dss

article, i fie saîine estabiilisent, aiîd il us riglît tliat il siiotilt
be bo. Thsauk, Iootless, tlîis kinti of f ifllu CF andt eis>iiierarc
1getting usuore st.arce ever>' year.

ThIe t.cisriîig btit.cessýftil engliscer OS tise tatIeful, tlsiiking, stîuli-
()is umain, %so takes a lurite ii lits eigiiic asît botter i-oi, nssî
%%tbc inakes tie best tise cf lus spire finiîe iii stuil> 'ssg lip ct-
tri( it>, for isis is a stibjeet ftIsilIe engisicer wyul hiave lufa iel

:,t'tiilt ci Lt t.. nomi ît, tflic tl> iuî î) lias futîsil it%.t) ii
11i.ais) en>. ise siluin ui s f.t.tcîles, auid ut but tlflise nscer

siiosilt bo calîcti tipoI la cate for it.
l n îot gel dikiiearîcised because yoîîr empsîloyer dees îlot

)îsre . O ur c frlu.î tsi kect p> ici pl.iit sLi.liî asnd sIn gur
tisitIlt, but . sl t ' .aIl tise msure, bc'c..usc, If lire tlots git

appsîreciate ytsur i:îixr 5Sute onue cIsc l n iii *îuî>ir plantl teill lue
taîketi about aiotsîit towîsl, aint bye andt b>'c sute lil %vill lue
plttting iii a large and ti ~eilsit( p ilant, aic a gond miiasy en.
gincers tt ill.be.afîc-t situsationi. 'l'lie fiist tiig >'sîî kiio%', >oîs
m-Ili be aîrîoin-Ccd, andit iltisecîlier fiellows %%Ill ntuider tic%% tise>'
got lefi. *'I'le facî %Vas tise filIi wec pitttiisg In ais expeissive
plaint, andt tise> wvaiitcta msan te take charge of il wlso woiild take
as issuchis udi ii it as if il mta> fls owss piulserty. Tset' Isat
scen anti Ieard fi-ct otisers 1mwv cdean ;it nice ysîs keist puotr
plaîsi, anti wlsat asît iisterest >'ou took ils y'îiîi tîork ai àNlssrs. Seo
aîîd So's, ant ilie>' cicci to eng~age you aiî vvere %vîilig te,
pay >'ou gocîl wages into tise bargaits.

Ntîw teio ivili coiîtra'licî lise witien i say tisati sutcis ais ns-
stance a mian is necl rcp.iid foi tise extra issîcrest lie lisas takes in
luis ;vork. Stichis nstanlces are ticcuirringi ail] flie fisse. 'l'ie go.
aatn cugîsîcci is i tie toi) cf tise latider cveiry fini5e, anti %tili

reisain isc, whsite tie du-t>, carcless anistieîsperale engliscer
,wili go clown freint tlise fine, atitoiatic ctit-off il) tise simsali, hîcibt-
sug andt psortable cîsgîîîe, andt soiiiciiiîes tu tie jsck ansd siiovel.
Oîs tise otîser isand, tie >oussg engliseer n tit> surîiis os tie sîssali
histisg esigine issa' b>' issevcrasce, goust scrsbe ani " ast,
obtain cis'rge cf the large iplant anti secure tise largest saiary.

'l'ie riotto for every engineer sisoild bc " take ais interest ii
yoîîr planst, bc scîber, steat>' anti instustrinus ; p>ost yourseIf ton
aill tise latest isprcvceisls is >'our btusiness, anti >ur ia>' ts'iil
surciy cotse ; isotiiing eau hintier il." Tise umain thisg ib 10 bc
i-cati>' t ake your chansce nhess tie tisie coies.

Thse Lietic andI miiiig C2o. lias becis organhzett ai Oiîawa. ina is
scLing inicorpsorartions fous Pa~rlirimenî.

l'ie l>igiv 1Et'rciric Cr. lias rectritly benr orgaiia'st ai )gigy. Nota
Scoia. %viii a capricast sock cf s'.omo MNr. Il. A. R' Sarsuls is surinten-

<lilt aid cectricia-n. Isc.piyo!tesato S6 icnkest.In
ose. 3o0 commerccialt i nci ir itrbcnis , 2o piitilic msuc: ,ilcansdcctsis TheIs
t.tinip.uiy ii.i!e imu iniiii ut aSic-ci mjîstS. fo hiplst bsiil tr lra ulxri.iuib inl
a kew days.
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NOTES ON THE DESIGN OF MLJLTIPOLAR DYNAMOS.
f<.uhtuAI(nm Cugn VMm&ýr ,>

iliI% li-s tils(I flic dleigii of Itîuitipo>ar tulach lmes as3
'sifltlie'il' livInhli flic-rirN m-il ibrîgrisre. il rrîinains ta rorlude
iii; "nititiin" I 'mî iî r lillii attention ini miiC f tlie orcinary

fnnî~ îfiîiiiî. i.AîîtiI 'l'ir finubli' wicîig lit i roil iîrscsie
Fié: 4 1-ç flott ver>' fn'cqucnuly u5cd, bc'itî r-alier Costly ; but a1

!.iqtli 1
ir iî,ui'-ir wil 'n mglifEiq ,îfratt iti. 'va. lately malle b> in>'

<iri (tir uic- N'ituilial i isii 'ý 'ý 'îneriri ''h: ariature corc in
tiç rase %%as fortiieci by ii:iilig squtate aitieaied iroii îvires on

ni gunit ttal flangcd rylincier. rite windiing %vs of flic (Waittite

Wrighit of flic formier, if ace (Prf lie baille Ilîtcniai, îvouid tic,
rougitiy, twicc flbat of flic latter, thouigit cvcn ilîcr (lic comii-e
mal-gtîct çsystcîî %%()l'li bc but 75 pur tcat. Of Illc %%clgitt Of 1-19. 3.

Th'ie yoke-, being of cabt irun, honccr. clic sy8tei reaiiy contes
about 2 fier cent. iteairt titan Fig. 3 , flic icss C.%lCfls:%c
eltaracter of flic tiaterial ooxjeit:g f course, foi (lie
incrcascid wciglht.

Ail îtrse are o~tpc f sinigli magnctic circuits, wîcre llie
liurse of foire frot catit1 pole rem.uin utndiittecci n tieir itatîls

FiG. 7
ty-pe. and Ille 11.Iaclîtll' was couipied direct to i iîîvertcd engine.
TIhiis de%îgii, ittrititc<il b>' <;rinuitt it iS&6, gencraily givcs

1 i)ace to thec arrangemîent 1,iowvn iii Fig. 5, a fori designerd b>'
tlie saine glîventor in î85, anci siace auhpted far cyiiîder-vouilcl
ariatres b>' ma:ny mnakers, iuicluditug Mr. Jasper, 'in Ileigiui,
Mr. lfrocwn, of tilie (]Erlikon Noiks, in Svitzerlind, attd Niessrs.
l'atteisoîi andî Cooper, in E ngland. L.atel' %Ir. Knapp lias used
flic !;ille farn for six anîd cigi:poic machines ivitit druin anna-
tures. TIhec itiigti nid octagunal yoke in *Fig. 5 tire cf cast
iron iii two iticces, flie lower iimbs, tlie bottoin litaf cf tlie >okc
rinig and bcd pflate being one castîing, and flice top liimibs and
upp)er part cf flie yoke bcing anather. Fig. 6 represents a
suiîîiar field ui% which flic tulagnet cotes are of wvroughut irenl,
litted î%'lh cast irout pole pieces, as used by ïNr. Knapp in flic

machines abos'e mentioned. Theli decisien as te wheilîcr cast
tron or %vrougiîu iron slioulcl bc used is arrived au in a ver>' simple
mnanner-by comparing flic exccss of cepper rc-quircl an onc
lîand wvith flic extra inaciing requircd on the cuber.

1It %vill bc obscrv'cd tlint in tir-designs Figs. 5 and 6 the yakcs
-ire considernbly longer titan thase shewn ini Fig. .4, aud the

FIG. 9.

titrougît flic tnagnetizing coils ; but in Figs. 7 and 8 arc siiown
exanipies of dou~ble îuagnctic circuits, in wltci tlie lines froc.
cricli poie take tvo patits titrougit f.parate coils. Fig. 7 is a typ)e
of magne: uscd by S.tutter- l.eiînma-nicr, cf Paris, for Gr.-mmiie.
wotnnd armatures, anci b> CuienocI-SauIltter, of Gce'c, for arma-
turcs lt:wing a Siemens winding ais mlodilieci b' TIhîury. Thîe
îtîagncîizing coils arc svaîînd uipon tlie parts cf flic systcml con-
stituting in Fig. 6 the yokes, and a greatcr amounit of copper is
in cansequcncc rcquircci. It iooks at irst siglit as if flic ivcigiit
cf copper was flot v'cry differcrnt in flic t->o types, but in titis
respect appcarances arc dccptive, for, as a matter cf fact, tile
ficld of a feur-poie machine made according te Fig. 7 wvouid
require about 125 lier cent. more cep)per titan if made according
te Fig. &. It wiih bc absed, howce'cr, tlint tlle magnet Ceres
and pole pieces, which irc made thraughcut cf the seftest
wrauigltt irot.i, rc ver>' liglit. lit Fig. 8 flie inignets are a series

Fi(;. Io.

Of wraught iran batrs IYing paraliel tei the arnaIur4, cach fitei
with a cast pole picce in the middie cf its iength, and baving two
tnagncuizing couls, one an caci side cf this picce. It is a struc-
ture wiîiclt inay bc frcquently met w'iti, theugli not prccisely in
the forai showvn, and the observations regarding the coppermnade
with reference te Fig. 7 apoly cqually here.

The cost cf a four-poie machine is approximateiy rcprcscnted
by the cost cf a couple cf tivo-polc machines cf the saie
cffiCcncy, which give cach half thc output at twi*cce spcd ;
the cest cf a six-pole by thtat cf thre twe-pole machines wvhicli
give erie-tiird of the output nt ilirc dimes tlic specd, and so on.
Fer comiparison, the fields must be in botb thm- muitipolar
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nia- lunes andtI wo.pole machincs of the saine tharat.tr sisal ib,
%viiii single or tdouble mlagnetie circuits.

1 tic ficlds ot nîternatrs nîy bac sinîlarly tlivitled intu tliose
ilia' ulg single antd tiiose liavi'ng tdouble inagnctic circuits . the
foriier rCtluir.ng, as In the fieltds of diîrect coursent Iliat.hines,
iiii,, iî less coppet tlînn the l.ittcr. Ainong tliose ha%'s ing single-
îîîa1.rctis: circuits -irc the machincs uf Siemlens, Fcrr.itnîi, ElwciVcl,
mourtdey, %Ncstinghuse, P'arker, l>aicisoîî and Cooper. Mr.
1hnap~p possesscs the tdistinction of liavîng tle onlly aiternator
iîis doubale iniagnehie circuits. The" Il>boemnx" alternaitorsliowvn

in lFigs. 9 and su, possesses sonte features wliich may bac of
inîecst, as illustrating the way in wiiich the commercial aspect
ot de5igning lins tu lac consitlcrcd. 'l'le yoke.ring is of east iron,
fait Cie magnes Ire oft oolcd wruuglît lions, siiapcd as sliown.
Il tile iliagnets hîad a breatî eqîial aIl1 the %%ay 111 lu the tlngth
oft ile armiaturc cure, Ilicy iiniglit as «cIl have becn oftcast irtîn,
for site little advantage cunsequent on the reductiun of copper
ohî.îiîcd lay narlowing thcni woîild flot lhave paiti for tîte extra
îçurk in tuoling wrouglit iron. But wliîen we rctitice tlie breadlit
0ucre tic Inlaglnetizing couls are, as shiowîî, wc at once iiniish
ilie copper on the ficlis by 6o per cent., greatly rethuce the leak-
age area, and gel a gondl balance aller îîaying for extra tooiing.
'l'lie maîchine, ns will lac seen, lias t: ratili nagnects, and dite
ait; un the armature six flat couls, eclih etîoai to tirc timies the
widîli oftlî sîtagnet cures, and laidI on the periplhery witlî a sj>acc
etîtiai tu the cure bctwveen tlheni.

1 ie length of the uîapcr prohilaits mie froin dealing with many
spcci:îl types of machines, tu wliich, liowvcr, aill the rcasoning
here used may bac applicd wi'lîouz difficuhîy.

ANNUAL CONVENTION 0F THE C. A. S. E.
1111, second annual Convention uf the Canaîman Assuciation

of Sîa1tiunary Engineers assembleci in Shiaftesbury Hall, Turontu,
on, -Sept. i5th, thie prebident, A. 4M. WVickens, in tic chair.
'l'hre wcre prescrnt, vice-president, MNnckie ; secrctary, G. C.
Mooring ; treasurer, WVm. Sutton ; continctor, A. Aines.

'l'li tuilowi ng tietegates wvere in attendance :Brus. Il cal and
Etîkins, Trorontou; Bru. Tlios. Ryan, Montreal, (2 VOteS); BlruS.
Nash and Langdun, Hamilton ; Bru. Bate, Straîtortl ; Blru.
<eo. Mooring, Brandon. The minutes of the last Convention
lîaving been rend and confinrîed, the presichent's annu'il message
followed.

Reports of the secrciary and trcasurcr mwerc rend andI
referred lu the Autliting Cotnitiitec.

firis. Aines anti Dickinson reported, rcconimending that tht
property ut the Association, cunsisting uf charters, stecotype
plales, etc., valtied at $76.35, bac paid for by a special pro rata
levy. The report was adopted.

Tuie tollowing Cumimittees were appointcd :On "lConstitu-
lion," Brus. RI-an, Heal anti Mackic u n "God tif tlie Ortler,"
llios. Aimes, Nasht andi Suton ; on "Ways and Means antI
Atiitors," Brus. Oathwaite, Lingdon and Muscly.

'l'lie mîeeting adjouriied for Coniiîtee work, rcsumiiing lit
8 pais.

l'lt Committcc un '<Constitution" reported, rccoraiiending
a tooin uf constitution, wvlich was adupîed clause by clause.

,flic Cumimitîce on the IlGuod of the Ortier" rcconînended
tlle appointment as soon as circoînstances will penhîll, uf an
organizer, a lilacral amount ut wiiose tinie should lac given ta
the inîcrests uf the Association iin cxtending tic branches tu
districts %çhcrc the required number can lac brought tugether ;
ailso thle appoinîmient by cach Association uf «In instructor, wiîh
tue object uf esîablislîing a incans ut obtaining corrct decisions
wiîli reterence to disputed sulajects prctaining to questions and
answvers, and ut rcsults ubtaincd oinder various working con-
tîltions ut stea m plants. The Conisinittee also rccomînended
the filling ut situations by Association nicntbe)rs, antd that an>'
Association flot having n member tu, 611 a position siîuid corn-
inunicate witb the otlier Assuci;tîions and ulatain a ni wvith
the necessary qualifications, su tait the steain user miglît
aplîreciate the cndeavors ut the C. A. S. E. lu place enompetcnt
mnen in charge ut stearn plants. Tlîc report urgeci that the
insîructor and Plresident uf each Association likewise assist in
preparing the niembers and qualifying them ta take out ccrtifi.
cales under the Ontariu Act, pas.ed April 3oth hast, and that si
is ndvisalale tu adopt a pin, button or badge. for purposes ut
recognition, and that a Cummittec be appuintedti l procure a

âtî~itle debîgn , 41dso ilî.î ail A!~,buu ii, bc niutii*til uf .%il)
expulsions of mnembers or rejection of candidates.

O1 ncosion, Ille report was adoptid.
Thie setgcîaî fs report %Vas .itidited andi adopîcd. Il blion cd

the totail îîumlber or Ilcmlbers, inlitîaed( to lax 389. , total .1nlut011M
of nionecy rettived, $j"239.92 , total UNICIens, $2,4t)3.25 . totail
paid ont foîr sick becfts, $386.75. flic report -ls a(lhtetl.

he clection of tiketLrs restiltli n tic .îplointimcni of A. M.
%%*trktis, as piresient , *l'lîs. R>.m, p;îst presidcnt , Rolat.
%lackie, vice- prcsit le it ; A. E. Etlkîns, secretary ; Wmli. Sttorn,
trearsurer ; Clias. lcal, conitîctor ; Geo. C. Mooriiîg, door-
keepem'.

llros. Aines, Sutton andi Ryaîî werc appoitited a coniiîîittce tu
pîrocure :1 suitablc badlge or bilon t luc Worns by mlenîibers.

l'lie nllee:ing *îtjournced unîdto î.n lutnedt iîîi-1rîîttî.
On restiinhtîg, the' Cotiîuiittc on Constitutionî lim~ing, (tr.

nislied ils report, il %vas atlopted.
The phlace of next meccting was settîcti iii favor of Halajton,

antI tlîc date clîoseîî is the inst rTiesda>' in, August, 18s92.
'l'li Conve'ntioni closdtl i non.
On1 Tuestlay frontl :! mtil 6 p.m., the tlecgates wcere ii.,dcr the

care of the Rccptdon Colimlittec ot Tortt No. i. Carniages
were proutretl and thc visitors driveti tu tlîe resurvoir, Nîctro-
politan Street Railroad power bouse, li igh L.cel ci îniping
Station, -and School uf 1Practicai Science.

Ail tîte delegales cxpressctl sati5f;cîioni ai the wvork accons-
pliibd, anti look forwarti tu a prosperous ),car.

QUESTIONS..AND ANSWERS.
Editot CxAib,s ELKcTiticAt Nxws.

1 NOTICE. in the Septcmiber nuniber of the Nuhws an entiiry
front E. J. 1'bihlips, uf Toronto, as luth Uicnthotl of calculating
tlîe are., ota Segment ut a circie. The following ride, whici
Ill.Ly bac ftnMtl in înlally %vorks on engineering, and wiîiclî cans lc
easily wurkcti otît by anlyone %vlho undcrstantls tiecimiai tractions,
will give the area of the segment ut a circle .

Let A C Il 1) in tue abute figuîre represent a segm,,ent ut a1
circle, tue area ut which il is requiret 1 ascertain. The corveti
line, or portion ofthei circutiference, A C Bl, is calleti the arc.
'l'lic straiglit fine A IB, cotinecting tht' exîrcînities of tie arc, is
calîcti tue cliord. 'l'lic straliglhî Une C 1), perpenthicuhar tu A Bl,
nti dividing tite segnment intu two equal parts, is cailetl the
verseti sine ; while tlie stiaiglit lisse A C, is the chord ut one
liait the -arc A C B. Thie mie is : -To the chord of the arc atît
tue ciiord ut une-hlIlle arc, ant I hbis again, atît thie chorul
ot onc.hialf tue arc, tîlvideti la> 3 ; nltiîpy the suii ut tlese
numbers by Ille verseti sine, aund this again by decimial -4 ; the
result is the arca oftbe segment. ro îlot tiîs in the rtoi ofai
ethuation :

Let C = the cliord ut tue arc.
V 'S=the verseui sine.

c=the cliord ut otie-liait the arc, then (C +c + Lý) xV S x -4

-aia ut segment of cirche.3
To ilustrate this, we ivili assumle tli;t tlle hengthi ofthbe chiord

ut tue arc (A B1) iii tue abute diagrai is 16 inclies, hIe verscd
sine (C D)=6 inclies, anti tue ebord oftonc.balt the arc (A C)

icmu inches-tiien (16+ 10+ -0) x 6x -4 ý.704 squtare incises=
3

area ut segnient etcircle.
l'o findth le ciorti of liaIt the arc, wlicn chord of arc anti

versed sine are given :To the square ut the vcrsed sine add
thc square ut onc-haht ut the chorti ut the arc ; the squale roui
ut tItis soin %viil bac tale chiord ut une-liaIt tlîe arc. Examîpl-l n
the foreguing figure tlîe vcrscd sine is 6 inches : 6x 6 =36'; In
this add the square ut one-liaIt the chiord, whîiciî is 16%; une-hlI
ut this would lac 8", and 8'x8"=64'; tben 36"+63'= l00"; tlîe
square rot ut this is mud, tvhich is the lengili ->f tie chord ut
one-hait te arc.

Vancouver, B. C., 12t11 Sept., 8891l.
O. P. S-r. JOIIN.
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CHAS. N. MORTIMER,
Offc, .14 Kini Street llest,

Tc>OROISTTO, - - .1TJD&
64 TrEstil,.E Btiii.>îzNo, NIONrREAi-

Advettiung raies s.ent punpîi% on &Pt hcation. Orilem (« ad% erîîin:. o
tras? tire office 0<puiîcation not later than tht ssii day of the monthl imniediaîey
>',eçcdsng date ol siuc. Changts an advicrucraenî aril bc made i.henen-e dcsirei,
withaut coït to the adveiet. but to insure proper oenpiAnce with the instuttions
of the ad% traiter. reques for change shouid reach the oiffice as erniy &%o the and day
of thse mocatb.

N1JISCRIl'TIOXA.
Mac ELitCTiIMAL Nrau% will bc tnailed ta subscribers an the Dominion or the

United States. pot free. for $c00 pet annuns, So cents for six months. Tie lrnce
of suAarpton nuy bc remitted by currency. au rq:îsîered letter. or by Postai order
payale to C. IL Atortimct. Miesse daol otsend choqtu on local =k tsas 23a
cents a£ added ror coul o<disccunt. S.ione) sent in untrrcistered letters mus. bc at
sentiers rasl Sulrscnputonn to <ion fo nenranuares eanbraced in the General Pa"u.
Union. $s.%0 Ver snnm. Subscriptions are payable in advance. Tht piper wiil i.
div.ontinued ai expiration of termi laid for if %o >t"puttxd by the suinacriber. btro
viiete no such unders*anding exists. avill Wc conîjturd until instructions to dis.
continue aie sectivrd and ail artearagcs paid.

Sulr.c,ers inay hav-e the nuiting addtess chznge s aorcn ar desires!. IVuas
.'rderi,r~ ckasrfv. ah.s.eysg*'e #Ar #Id as i«Il as lA, ,asro uddrens.

The i'sbiilsv: slsood bce notifies! of tht failure 0<sutnacribters toreceive îheir papers
leirmptiy an i îgstailv.

I>ITOI* A V.VOU-VCI.mrNTq
C«iressoienre i) incite! tapona ail topicia coming legîîïmnaiy within tht scope of

thii journal.

NOTICE TO SUBSCRIBERS.
Si~u~i.~î slsrtbrsto Ille El..cTgîcA.. iNEWVS11avc ciangcd

thecir addresses of latc wuîhout noîîfying us of thc tact. In one
or two instanCes il lias becil found impassible to discavcr tlheir
ncw locations. To avoi clifficulty in this lune. subscribc-s %vill
oblige by notirving lte publislicr whenever they m;îy change
ilicir.adtlrcss.

rlII National soit Ofa Stationniy Enginers of thc
United Siatecs i!scinîblcdi in annu.îl contecntion ailO aa-c.
tc first weck in' Sclptembea. -NO better et iîcnce thai the
Association is lirospeiing i% ilecdel itan the tact tt 2,519
initiations tool, plâce during thc vcarT. ie total nmembci-ship is
nons ,08a. «rite propoition Io amalgaate tlle Amcrican and
Canadiin Asbociations iwas disappraved o£

0CR genial fricnd, 1\r. « Dan " Thoinson, thc reccntly ap-
pinted genral manager of the Hamilton Elcctric Light Co.,
lias a great schcmnc in bis hcad. lic siys it wili iiitkc thlat

(iiiinî il% tlle biggest on carth a thc chàicfiittanuf-icturing
centre on îlîc continent. We believc tlle 5O TAYis "in
it'" sonelîos, but irc not sure. Wc suggest ihat tht schcntc bc
tinioldel i lte first meecting af thte Cinadian Elctrical
AssoCiatlion, andI can promise un behatlfattite Toronto contin-
gent sorti most incrcý,tc% listenecrs. Titis is a rcaly scrlous
sdîicînc tun, antd not io bc cfooînded iî itte irrevcrcnt sug-
gestion ai a ntcînber atl titc inaugural to wvind saine wire round
the maunitaini as an armature tînd rub it on te nortil pale.

OURt contcntion thnt il is not advisablc for a municipality to
engage in commercial entez-prises bas reccived a stroniz con-
flrm.,îion in 's icis of tlle presnt condition of clecr c lîght mat.
berrs at Toronto Jtînuion. 11 is çconsiderabli over a1 year ago
taitc leçouritcl -N.îrted in ia purtbase an electrtc light plant.
Mir usual drpuîtations," tu the U~nited Statecs were indulged
in, %vitt Illc result of iîing up the « deputies - in a %varsc man-
ncr Itan tue> %c z-c btfurC l'art of thein rcîurned cc-cdded to,
arc ligiàt andi the oiher pâti as dctermited for uncindescent.
The resuts is a lamentable mtîsure of the Ywo systcms ivtth
"drlputations" ois itcrcnb totic tqoun.;al a dctcrmined ta -stick, ta
gas. Wark h.as coninencvd, antonsiderableobjecionas tken
Io tlle quality of ,omc Ur Ille maîcrial b) a pari of ttc cannil
whilc tuer other Part a*rc Just as dcicrmîned that it is ail right.
The chances arc titat tc illumination cc-i bc an expensive
business, bîît in nny c.tse, M hoeccrt gels the fun of dancing, lte
patient citizen 'wiili be CXp)CCIîd ta foot the bill for the piper.

SOSiE dissatisfaction appears ta exist atnong the engineers thal
the position of chief at the Toronto svaterwvorks was nal lhr>wn
opcn to conîpeltîtve exantiîon. Titere is no donhi,. howcver,
tIrat, provided Ille necessary qtualifications are there, te plan of
promotion adopted by Superintendent Hamilton s%'as lthe proper
Une. Men sc-lo have lîanclled tlie engîres for years should know
inore about their practîcal workung than any outsider, no malter
lîow necar bis finger endis he imay have the correct theary orsteaît,
or beable to paralyze an examiner by his knowledge of algebraîcal
equalions. Whilc ccc do tont for a manment wishto1 underrate
the possession af such knowledge which may be, and indccc is,
indispensable a the designer and consîructar, il is certain Iliat.a
thorough, practicai acquaintance with the particular machine in
use and hoss ta handle il and itumor is idiosynctacies, would be
decidedly more uscini and o te point. It is reasonable ta
suppose tat te machinisîs and engineers wluo have handlcd
and repaired the engines for years sitould be campetent to take
a stlp higiter whien the chief différence in îheir duties consisis an
drawing a soinewhat laiger salary. Titeory is ail vcry welI, but
in the simple matter of driving a sleamn engine, practice also
counîs for a gond deal. A scholar could probably demonsîrate
ta thte Italian navvy working on a drain just howv the law or
leveraRe applied ta bis spadeful ai dlay, and ltat te nearer the
fulcz-um la the load te less lte weight wauld be, and what lie
gaincd in power hc lost in lime, and sa forth ;but wiîhout soir.
ing titis theory, lthe navvy in question itail already salc'ed the
problcmn af thrawing out te eartit with the least trouble 10 hi.
self. A test on bool, learning would disqualify mnany good
engineers we know af, but ils passession wilI no doubt enable a
moan ta graduate from lte coal shovel ta a superior position in
the profession.

TimE question as 10 the cause oi baiter explosions is often lthe
subject oi considerable argument and, varions theories are
advanced in explanation cf il. Some are veiy fine spun arid
involve intricatc prablemrs regaz-ding lte decornpo<ition of waîer,
thte absorption of oxygen by the reri hot plates and the liberation
of hydiogen and s0 forth. Our mica is that a hoiler explodes
simpiy becaiîse it is unable ta wiîhsîand te pressure inside urat
the lâne. The apparent simplicity af titis reason may cause a
smile, but there îs noting mare in il. A boiler by neglect and
corrosion is gradually but surely weakenied, until perhaps afier
hovering for weeks around the bursîing paint, i lets go, and
disaster as îte result. XI is not alone in aId boilers ltai trouble
35 be fe.tred. Some ncwv boilers are so0 carelessly and unskill-
fully made that when lte angles orlianges of thte sheets arc mot
braken by lte flar.gc turners îtey are czacked out by thte drift
pin of lte rivcttîng gang. WVhen tte bales came ouI oflne with
cacit cter titis drift pin is inscrted, and lte sheets are lilerally
sircîtcd until tite rivet can be got in. Il is passible tit in
titis manner titere is strain enougi to severcly wéaken a boiler
beore a paund of steain is raised. Faulty design in a boiler is
a prolific cause ai trouble. Due attention is flot paid ta tite
liability ai expansion and contraction, and titis is thc reason wity
it is impossible ta, keep somte boilers tigit. The carefulll and
conscientions engineer vill pay partieular attention ta, his boiler
He stould examine the braces and the worc T-equired of tem ;
tlke off te manitole and gel in te boler and sonnd the braces
witahiammer. Some may ring likea bell and alte-s bave the
sound oiaioosened cord; tte latter sitould bc sitortened up., Ttc
jawus sitauld be examined tasec thatltcy arenfot splitor cracked.
If titere is scale farmiing on thé crown siteet or flues, it sbauid
bc renîoved. If stay ar soct-et bolts leak titey sitouid be talken
ont andi replaecd. Tte flues sitoulti be clean and swept evcry
wvek. Asites sitcnld be kepi away fromn tte back ends and
%vaîer legr of bolers, and uf iea-ks occurs titcy sbonld be caulked
ai once. It bas been asserted ltai fibrous and floccultnt
material placed inside balle-s will stop tem fz-om leaking, but
as a Ir-il us an evidence of wealncss-, il is flot policy to canceal
it but ta sîrengthen ut by canlking or renewlng &iîit anotiter
siteet. Wh'iIe the organ cf wealc-ness Ieading taboiler explosions
may be fien obscure, i is evident tat certain causes produce
certain effcîs,.tnd titat zueglect and carelesstuess bave na place
arounti stcamn bolers. Ttey sitauld bc dlean inside and out,
and sirong as m-el]. It is no use ta, put on datas ofipntty ta, bide
Ienks, or 611 a baller balf full ofitorse manure for te sane pur-
pose. The bad part sboald be laken out-and a new one put-in
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to înake a radical cure. Take carc of the safcty-valve ; try il
cverv day, and don't have it sticking fast. If these simple rules
%vcre more attended ta, there woulcl be far les-, occasion to invent
obscure reasous for the explosion of a stearn hoiler.

wv i, are pleased to bc able ta record the auspiciaus beginning
lfo wliat %wc believe wdil bc a înosî successiul organization. WVe
i -tlu(te ta the~ inaugural meeting of clectricians ani clectric lighit
mii wVhicl taok place during te rccent Industrial Exhibition.
fi was iii cvery sense a representative gathering, as it included
not only ilhose interested more directly in electric ligliting and
power, but also the kindred branches of electric telegraphy and
teiepiîony. It was abundantly demonstrated that there was the
nucleus of a1 ilost successful Association which, in the bands ai
tic Comurnittce appointed, will no doubt take practical working
shape. Itwillhave tlîeadvantageofbeing distinctively Canaidian,
and wvill be able ta handle the miany problems af bath the
scieîîtific and commercial application of electricity from a Cana-
dian standpoint. The National Electric Lighît Association af the
United States is a growing and powerful organization, but it is
first and foremost, as ils name implies, IlNational," and as the
nation ta which it belongs is striving ta accentuate the fine af
deinarcation between the twa countries in a commercial paint
af viewv, the time appears ta be opportune for Canadians ta farm
ain alliance af electrical interests on a siniilar plane, but which
shahl also be national in fact as well as naine. Mantreal was a
"surprise party» ta a nuinber af Amierican visitors ta its Conven-
tion, who had an idea that Canada was a veritable backwcods
as ta its development electrically-in fact, a rich mine only
waiting ta be explored and developed by the American manu-
facturer. As a matter af fact, however, taking the number af
population as a basis af comparison, there are mare elec.ric
liglit plants than there are in Ille United States, and manuf.ac-
turing interests an as large a scale. In the protection ai these
varieci industries, the maintenance af a profitable method ai
business, and the elimination af undesir.ble nd tiniair competi-
tive depreciators of valuer, there is a wvide field of usefulness for
an Association comprising the business element and the back-
boire of the industry in Canada. With these men, whose
capital is necessary ta extend and develop electrical discoverics,
may well be associntedl the scientific man and the electrician-
a coinbination that %vould be invincible-and thus everything
newest and best in the elecîrical field would bc brought within
available reach. Apart fram purely business considerations,
also, the meeting tagether with the abject in view cf mutual
advantage, will have a tendency ta round off sorte af the sharp
corners and arperities that have dcvelopedl from undue competi-
don, and wve may hope that a better understanding will arise
wvith the increase cf friendly feeling, %vhich will redound ta the
advantage of aîl. From a purely technical standpoint also, the
formation aflan Association of the electricai interests will be of
great advantage ta its members. An interchange of ideas: the
discussion of différent methods cf attaining a desired end ;the
introduction cf new and navel inventions; essays and papers on
subjcîs ai interest ta, the craft, would tend ta inakce its meetings
bath interesting and instructive ta the members. It is ta be
hoped that the enthusiasm cf the inaugural meeting will bc
maintained by the Comnmittce, ta whom las been ciitrusted the
details ai arganizatian, andi that a perfect and comprehensive
scheme will bc fcrmulatccl for adoption by the general meeting
which is fixed for the 26th ai November next.

LooiNz forward a month ag;o ta the approaching -0sit cf the
memibers cf the National Electric Light Association ai the
Ujnited States ta Canada, it was aur pleasure and privilege ta
bid them a hearty w-elcome, and ta express the hope that their
bnci stay amongst us might become so plensureable as ta,
incline themn ta repeat the visit an a future occasion. Laoking
back upon the Convention, irseems as though the masi sanguine
anticipations conccrning il have been realized. Mlontreal lias
an ailier occasions exended her hospitality ta a larger number
ai visitors, but il can safchy bc declared that never did lier
citizens exert theniselves more cnergetic.tlly or successfully for
duns abject than an bchali ai the delega-tes ta this Convention.
Entertatinnients of a public and private character werc so
numecrous as ta leave flot the gliost ofia chance for a feeling of
eanu: ta creep in. Indeed, those who-sough: to take part in ail]

the events of a social and business character in this mnost event-
fui week were obliged ta place theniselves on short allowance
in the malter ai sleep. If, however, thr; citizens ai Montreat left
undone nothing lwhich would ensure the plensure ai their
guests, it should also be stated that they were amiply rewarded
by the inost liearty appreciatian ai thecir efforts orn the part ai
the visitors. Fartunately the weather wvas dclightiully briglit
andi warm, rcvealing lte city anti its surrotindings ta advantage,
and tending in a iiost important degree ta enhiance the pleasuie
ai Ille occasion.

Notwithstanding the busy round af social engagements, the
special abject ai the Convention, viz., tire promotion ai clectrical
interests in the United States, was nal overlaoked. At tht
business session held Pach day during the wveek, instructive
papers %were rend and discussions held en a varieîy ai subjects,
and important action wvas takzen in a number ai directions on
behali ai the %velia-.e ai the industry. The discussion on the
relations cf manufacturing and central station companies,
revealed the existence ai a deep andi widespre-td feeling ai dis-
satisfaction with the conduct ai many ma.nuiatcturing concerns
in seeking ta, increase their profits at the expense ai their
original customers by forcing competition upon them as they
were beg*nning ta realize somre return froni their investnients.
Mr. WVeeks, in speaking an this subject, said : " Parent cern-
panies are selling ta the gas interests-and lhey have the
effrontery in their advertisements ta boast ai their success-
apparatus that employs the very devices iwhose exclusive
central lias been guaranteed la the interests thiat the new pïir-
chasers are straining every nerve ta kilI." A icw instances ci
ibis reprehlensible practice have recenîly corne to light in
Canada, but thus far we believe they have been confined ta the
operations ai a single concern. The feeling ainong members ai
the National Electric Liglit Association concerning ibis malter
sems ta be in favor ai disconîinuing ta purchase irom coin-
panies knawn ta be guilty ai a breacli ai faith in ihis particular.
Meanwhile, the Association lias appointeti a Comimiîtee ta
formulate a definite plan ai pracedure for the protection oi the
central station companies.

Among ailier subjecîs ta which consideration was given, may
be mentioned :-Comparison ai economy.in the generation of
power; electrical arrangements connected with the WVorld!ýs
Calumbian Exposition, including the holding oi an Intemationiiil
Electrical Congress ; data on the prices chargedl for electrkc
lighting in variaus chties oi the United States-it being pointed
out in tbis connection that comparisons were madie showing
that some municipalities wcre being supplied with elcctric liglit
ai mucli lower rates than ailiers, wiîhouî mention being made
of the diflerence in the conditions under which the clectric
plants were operaîed, andi which are responsible for the varia-
tions in the prices. Il was a malter oi regret that tht Coni-
mince on Underground Conduits had not sufficient lime at
their disposa] in which to secure the necessaiy data for a coin-
prehensive report. The resuit ai their labors wili be eagerly
laoked for ai the next Convention. An intercsting discussion
took place on tht paper rendi by Mr. T. Carpner Smuith at the
Providence Convention, on "Tht Distribution and Gare oi
Altcrnating Currenms" The Convention in executive session
reporied a stries cf tabulating, wviring and insurance rules,
which are printeti in iull'in this paper. Papers were reati as
follows: "Central Stations Operateti by Water Power," by
Gea. A. Redman; "A Central Station, Combining the Advan-
tages af bath the Continuous and Allernating Systenis," by
H. '%Vard Leonard ; Il Uniformity in Methoti ai Kteping Central
Station Accounts," by J. J. Burltigh ; " Three Years I>evelop-
ment af Elcctric Rail w.ys," by Eugene Griffin ; "Electrir
Ralroati Construction and Operation, and a Cônsideration ai
Their Connection with Central Station Inîerets," by C. J_
Field; IlSaine Details ai the tre anti Management ai an Arc
Lighî Systero, as Pracliceti by the Municipal Company ai
St. Louis," by J. 1. Aycr ; IlDifferent Forms ai Carbons Used
in Arc Lightinz," by E. P. %V.rner. The banquet wiîh which
tht prccedings closeti affordcd the opportunity for an exchange
ai the kindly sentiments which tht intercourse ai tht week hati
cngendered. One cotilt discern in thtsc expressions lte ring
oi something deeper than tht compliments ai polite society-thc
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lunes of lionest admniratîion and synhp:îhy. Lord Stanley
fittingly expressed it wlîen lie said that " blood is thicker than
waterl' l'he Convention tlîrougliout was wcll calculated ta
dIeeen. tue mutual respect existing betwecn tue cKoplc aithe
U1nited Suites and Canada. As a prool of tlîis it is ob5ervcd
that I)r Mason lias givcn notice ofnmotion ta anîend the con-
%tittii by substitutitig " International" for the word "NationaV'
in the tiale of tle Association. Notwithistanding, the resolution
cannes toua laite ta chaeck the movemient in flîvor af a Canadian

Na:tional " Association.

Thie 'isit ai thic Association ta Canada has ber% cd to bring
before the notice of its inemibers and of uur u%%n peuple the
natural ads antahcs in the %%.t) of tdttcu IUaUe ethSL. csbidîtl

*n ti;ç (alunir) for the plitalj.tlc. utiLition ui tlec.ri. apJparatub.
Conta 9 %illi nien oflsudi brijgliî niindb .and >4rc.i ent:rgy ;as the
inrinher ai the National Elcîric Liglht As5ociationi should also
benefit us by stinmulating us ta thc accomnplistiinent of greater
tliings on aur otvn beliali ancl ihiat af the country ta whicli wve
bclong. It is ta, bc icgrcttedi that a greater number ai persans
conncîcd as owncrs and managers wvith clectric plants ini
Canada, wcrc not prescrit. The clectrical exhibition %vas a
perfect success, and scrved as a valuable abject ta dernaonstrate
ta tic thousands who daily visited it the almost infinite numnber
ai practical uses ta ssliich clectricity is being adapted. WVc
have anly ta add tlîat the visit ai aur Amierican friends
hias donc us goad, -and 'ce cherish the hope of seing theili wih
uz again if nat in the inîmediate, nt least in the not distant
future.

ELECTRIC AND MAGNETIC THEORIES.*
TuE mîedium surraunding a %vire that is a part aian clcctric

circuit is the seait of a double set af actions. lIs electrical
poiential varies froni point ta, point, the medium being in a state
ai elccîra-static disturbance. It is also in a sute ai niagnetic
disturbance, and its iagnctic potential varies frani point ta
point, but in a wholly duffcrent mnanner. For the sake ai sini-
plicity ]et us consider an indefinite long straight wvire, through
which a "current" is passing. For the sakze ai numerical
precision, Suppose the Nwirc Io liave a resistance of ," ohm111 per
inch, and a current-ai an ampere ta bc passing thraugh it.
Then points distant an inch apairt alang tlicwire will differ by

, nia vait. Select ane ofithese points %%hcre thlt potenatial lias
thce value, -,ay, ai 0-50 voIl Through this point con>ider a
plane drawn Sa that the %, re ib narrmal ta a. Ali po'nts in this
plane will bic ai tilt sanie patential , the plane smîll bien aurface

p..

2'j 4

0-48

0-47
FIG. 2.

FIG. 1

nietquipotntiail Nô ecr gb ncd bic spent 'an moving a unit af
clectricity front an) point on thib plane ta any other point in it.
At othcr points alang the %vire let simîlar equipotential surfaces
bc, drawn, as in Fig i The lines aielectrosîa-tic force will bc
strnightt unes dmwtn parallel to Uhc %%am, and ssill cross the
cquipoiential surfaces narmiall>. Blut burrounding the wire wil

Alma oft ruwr rrad ly S*tvarna P. Tb=oain, LcaJao.

liea.no:lier systein aihines and surfaces îîîapping aut Uhi îig.

netit praperties. Consider any point Il tîcar the %vire. (n a1
unit îlîagnetic pole, atl a distance ai r centuinetres, the farce tiue
ta, the one-alupere curreait will be equal ta 0.2-r dynes, and
will tend ta niove it («as vicwed in Fig. 2) cloCk.wise amatindi thîe
%vire. If we puslî it thie opposite way around we slîall dIn work
upan thet unit, and i when %se have pushed il once canîipleteîy
round Uic wire we shall have done 2 n X .2 ergs ai wark; or ta
w.ove it thraugh an angle of one r-adian <=.*n ai a circuiîîfer.
ence) will requirc an expenditure ai 0.2 ergs af energy. A plinc
drawn through Il and the wire ii lie a plane in whiclî ail
points are at the saine magnetic potential. A systein af such
îaanetic equipettntial surfaces il-ay buc dravcn aroxuidl the vire;
theý %vill bie set radially, at equal angles. apart, reckoning fron'.
the zero position. For the carrent afi zalupere the atigi,'
between surfaces that differ by a' of aunitaofmagnctic potentiai
wvill bie equal ta 'n. Now, imagine tliese riva systeins ai star.
faces ta bic superposed. The intersections ai the electrastatic

FIG. 3.
cquipotential surfaces ssitlî thc ijgènetà equipotc-ntial surfai (:
will lie a set ai radial hues ýFig. 3j. Xow consider what would
happena if tic had ta mare cither a unit ai elecricit) or -a unit
nîagnetic pale along anc ai these lines, sucli ab 1) Q. Ilecaubt;
thc une is in a surface ai electrostatic cquipotenitial, na wari,
wauld bc donc along thc line in question in nioving -a unit af
elcctricity along il and because it lies in a surface afi magnetic
potential, no wark would lic donc in maving a niagnetic pale
along it. Now, according ta Poynting's view, il is preciscly
along suchli hnes as the-tlic intersection ai the statie antI
nsa1.gnctic equipatent7al urcs-h thtie dcr-a~î
ecrgy flowvs. It is the anly path compatible with the condition
that the encrgy in crossing the miediunm slîall not cither ndd
any-thing or take anlything away (rani the cegy alreacly cxist-
ing in the medium. If it wce ta leave this line and pass cither
ta a point ai laiicr or lowcr potential in thc medium, ibis
would alter the state ai thc miedium and change the configur.
lion of thececcrostatic and ecro-magnetic stresses in it.
That is, oi course, exactly what happens during thc time wlicn
an electric current is starting, during the vati-ible .period, whilc
cnergy is lieing pourcd out into the niedium ta throw it into the
peclinrtsate at the beginning. But wc have licn dcaling here
with tic question ai steady flow.

Again, in thc case af altcinating curients seiting up, alternat-
ing cectromotivc farces across the medium in anotbei circuit,
during part ai the oscillation sanie encrgy is lieing thrown
outwvards inta thc miedium sirnply ta set up stresses and sanie
mare cnen,y is actually crassing by t'he paths so set up inta thr.
second circuit, andi during -mutiler part ai the oscillation the
encrgy that %vas momentarily resident in the medium is re-e-nter-
ing the source ta bce again thrown out. Doubtless the crncrgy
paths, arc ofisomesihaýi tomplea\ forin in ail thlese cases; iiat is
no reason why tieir real existence should bc lcd doubtful.
Takc a single case. Consider a systemn i ofeircuits with two
intcrpased transfoineirs ; anc transioîiring froni a primary
circuit into a scandary, the other transforming fram thc
scandar: circ-iit inta a tertr). How complex niust bc the
pa:hs here along which the cnergy flows, even if ane confines
ones attention salcly ta thase paris ai the circuits 'whce thc
transformatio;nsare talking place.
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TORONTO BRANCH NO. 1, C.A.S.E.

A\t the 1ast regular meeting of the aboya branch, hield on
Fray-i cvening, 25111 inst., a vcry profitable tinte %vas spent.
1\fter routine business, considerable discussion took place on tire
tlifTercflt mietlods and formulas as given in the text books for
couipjiting the hceighit of coluinns of water which wvouId be equal
tu givcn pressures pcr sq. iii. at the base. Ilro. C. leale, Chief
Eigincerat tire Iigli Level Puniping Station, gave sorte valu-
able Ilpointers " on the blackboard.

A picasait event in tie evcning's proceecdings %vas the prc-
sentation of thrce books on MNeclianical Engineering to Bro.
%Valier Bllackgrove, as a slight token of appreciation of his
cnergetic work as Secrctary for the past three ycars. The prie.
sentation, accompanied by a fcw deseredly eulogistic remiarks,
%vas iade bv President A. E. Edkine. l3îa. Blackgrove, in re-
spoflse, thanked his brother engineers for thecir kindness, and
assurcd themn that as long as lie was blessed with health lie
would gladly serve the Association in any capacity.

One new member was admittd, and three propositions re-
ceived.

A committee was appointed, consisting af lira. WV. Sutton, W.
Lecwis, S. Thompson, A. Ms. Wikcns and W.ý Oaîhivaite, to
ma-ke necessary arrangements for the annuai dinner, which will
take place in November.

Letters of regret it inability to attend the nmeeting in([
expressive of best 'vistes for tlie successfial formation of aCn-
clian Elecîrical Association, were read fronm Mr. Frecieie
Nicholls, manager Toronto Copstruclion %&- Etectrical Supply
Co., anti froin Mr. E. F. Clemients, of.Yarnmonth, Nova Scotia.

The Chairmian inv'ited an expression of opinion as to tîte Uines
uipon whiclî the proposad Association shouki be org.îîîized.

Mr. Taylor thouglit the Association should embrace -ill
branches of the electrical industries.

Mr. jolinston concurred in this viewv.
Mr. McLichlan thouight tie Association should conserve the

commercial interests of the cecctricahindustîies.
MNr. Tlîonson m)oved, seconded by Mr. Douglas, tîjat a co.n_.

inittee be nppointed, consisting of Messrs. Wright, Nicliolis,
Thomson, Jolinston, Smith, I)unstan and Yule, to fornitlate a
scherne of organisation, ani report at a future meeting. Carried.

Mr. Thomson moved, seconded by Mr. Mi\cLaicllati, that the
meeting to receive the report of this conimiittee be lîeld on
Thursday, November 26111, at a lime and place ta be fixed by
the comî-nittec, and of wvhiclh due notice shahl bc given. Carried.

It was decided that a meeting of tha Cohimittee on Organisa-
lion should bc lield, in the offices of the Toronto Electric Liglit
Co., on Monday, Sept. 28th.

The following letter came to hand after the date of the above
5aIeet iJ4

CANADIAN ELECTRICAL ASSOCIATION. 646 CRAiG STRET.

l't3tSUANT ta the announicement published in the EI.EcTRI- F.ditor ELECTrRICAL NEws. Sp.9h 81

DEAit SIR.-Rec formation of a C.anadian Electncal Association. 1 notei. I .wb for September, a meeting w.is held in the offices of Mr. Mý. ). hart s lcîtet in tega rd tu fui-mer suciety ltiftt nraîne xisting fin

tire Industriai Exhibition Association, Toronto, on Thursday Niantrea. As laie secretauy aI salit society 1 may state. thnt for vaIriousaftenoo, Spt.z 7t, t inormhl> iscss Riedesiabiiîyof causes il rio longer exists, and the monîhly meetings wcre utîscontimuedafterriorin, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~lc Sp.à7h oifral icsth ei.bltof sritit g Ahu a oi nte Jocs flot permit my being prescrit
organizing an association whicb should bc representativ'e of the at the formaion of the new Association, yet 1 shouid lx- happy to forward
electrical interests of the country. ils interests. Vours Very truty. WVs:. B. SHIAW.

'rTe following gentlemen wvere in attendance: - lectriejan with T. NV. Niss.
J. J. WVright, manager of the Toronto Electric Light Co.; The Commritic on organisation met ai the appointcd time

George Black, manager G.N.W. Telegraph Co., Hamilton; John and Place.
Viale, manager Guelph Cas Co.; 1. C. McLachlan, Hamilton, There were prescrnt Melssrs. J. J. Wright, D). Thomson, WV. A.
rcpresenting Edison Co.; J. D. M,\cDia.niiid, Aylmer, Ont.; S. Johnston, - Dunst2n, John Yule, A. B. Smith and the Secre-
I>outýlas, Kay Electric WVorks, Hamilion ; A. T. Anderson, 75 tary, C. H. 'Mortimer. Mr. J. J. WVright was requested ta
Alelaide St. east,Toîonto ; Richard 'Mitchell, vice-president of preside.
tire- Guelph Cas & Electric Light Co.; H. H. l>owell, secraîary Afier fuli discussion, it was decidLd that the organiLation
Woodstock, Electric Light Co.; W. A. Towcr, superintendent shotuld be named the Caniadian Electrical Association, antI that
tinderground work, Bell Telephona Ca., Toronto; J. A. Baylis, its object shotîid bc t0 faster and encourage the science ai
clectrician, Bell Telephone Co., Toronto ; J. Normian Smith, cecctricity, and pronmote the interests of those eng.-ged in any
electrician, Bail Electric Light Co.; W. A. johnston, peneral electrical enterprise.
mainager Bail Electric Light Co.; D). Thomson, general manager The Comnmittee will recamniend that the memberhip consist
Il-.miltpuî Electric Light & Power Co.; J. W. Taylor, Brooks of active and associate inembers-the former ta inclde ail
N1anufacturing Co.; J. Braden, traveller for the Brooks Manu- persons acîively engaged in ectrical business, who shaîl be
fâcturing Co., Pleterboro'; J. Telfer, Blenheim, Ont.; C. A. entitled to vote at ail meetings-of the Association ; and the
ll'iiiiips, Midland, Ont.; H. Brown, St. Thomas Cas & Electric latter, ail thase ineetdor activeiy enigagcd, wvho shahi bc
Liglit Ca.; C. H. Mortimer, pubhisher The Ei.EcTRICAL NFws ; entitled tn attend aIl meetings, except those of the Executive,
A. B. Smith, Inspector of Electric Lighting Board of Under- and takc part in ail discussions, but shal flot be entitled to vote.
writers. It is recomimcndcd that honora-y menmbers inay be ceced by a

On motion of Mr. Yul;, Mr. J. J. Wright wvas asked, ta preside two-thirds vote of ie Association.
over the praceedings, Mr. C. H. Mortimer being chosen ta act There will, of course, be a difference in the incmbership fec,
as secreîary. as betwcen active and associate members, corrcsponding ta

The.cretaty red the foUo-wi-ettCf; e-Ybin e2tw & < the value of their respective priv iieges.
6zit & 612 ELECTRICAL EXcùtoL 'r« In the judgment of the Committea the officers should consist

YE>oRIK. Sept. 9th, 1891. of- President, two Vicae-Presidents, a Secrctary and Treasurer,
Jo fc~ <aa~~JU~i #~ btfCCL. GJY'ttng Who inay bc anc persan, and an Executive Comnttee cansisting

On z5th Apri. z84 pursuatnt to a call issued a kew da)s>iou ofa nîna members, tagether with tic P'residant and two Vice-
a fcw gentlemen met. by the couriesy of lire Amtican Sciaty of rsidents, five ai îvhom should form a quorum.Ciil Engineers. fin their rons -for the organhation of. Piirelsleti
Society.** 'Mis association bec=am the American Institutc ai Eltcal The suggestion wvas madla th.tt a Legislation Conimittea would
Enginecis with a r.ncmberhip althei cn'.of ails eighth year <M.îty bc a valuabia adjunct ta the Association. Its appaintnîant wiil
19. '91) afie hundted and toniy-anc (_ç411 Thelnstitute.. as youklnow. devaive upoî. .ne Ese-cutive Committce
stands to-day as the representtative of our profession in the L'sdtcdSuite. The Secrcîatr) wab, instructcd ta issue -t circîtlar ta prsans in
'iou, gentlemen, are asezbled to forme ust siicha-nothefi association for the charge uf elctArii. light, poscr, tclcphune aind telegrapli stations
great Dominion ai Canada. the sister of tic Unittd '.;tecs. althougli threr iliroughoîtth îlLiomaneun, bectîné fusil% vdiat ib propobed to bc
are mmny oits who hope slie may sorte day relent and cesse to be a "stster
to us," only that aur mutual intemtss tony bc ma,!e the closcr thcreby. doanc, and inviting ilier activa co-opcration in behalf of the

WhUe Canadians chieft rc gathcrcd al %bis timi-. 3 our ct1 bas souîided ncpTitIse-
afi-r oft," mnd thert arc inny friends %%ith you in spirit who wouîd haave The meeting wvas a niost enthtisiastic ana. In fact, the more

becen glad Ia be with you in persn al ibis lime. and to whom thc prospenty the undertaking is discussed, thc greater -ippears the need for
us the new socty wiit be of deep concern. As ont o! such, permit me. suc-h ani orýga-ni.tIon as the ane prapase., and -lhe deeper
yvth congratulation thai the adtncc oflctriaengineering have brought becomcr, the anterebt of thotc, nho ha% c thus fat lent theit ass7ist-
yon unais iio a nmater bond ai fellowsbip to the mutual at-vntage of aIl] ne
concerned, ta raidet Vou. ane and all. severally and unitedly. and niay It is carnest> hoped that reprasentaitives af the ciectricai

God speed - th good work you bav-e undtriacn. idsre nalprsa aaawi ieteuîetkn
CordWaly.and fraîerirnlWyyoi'... nuie nalprso anawl ieteudraig.

J. ST.%sRoî llaWH.ý hclping hand.

october, isgi CANADIA14 F-11ECTRICAU eEWS



CA~1I4D1R~4 EbECTRICRb NEWS October, 1891

ENGINEERS AT THE NONTREAL CONVENTION.
Editor EW*.CtIICAL NEW$.

MIE rment conivention of the National Electric Lighit Asso.
ciation in Montreal lins conte and gant', but reinaining aire 'ln>'n
jilcasant reinîisccncs for titose of us wlîo were fortunate eniough
to bepresent. It gocs wiîhotit saying tat ur Aincrcan cousins
tvcre agrceably disappointcd. N~lany of titein liad the haziest of
idcas conccrning ouf Canadian people, aur salubriaus climiate,
our bcatutiful sccnery, andi Iast, but flot least, tce peifection andi
substantial character of our electrical cstablisinrents.

Thei newspapcr iman -front ovcr the' bottder %vas there galore.
Froin ail appear;tnces Cansdian air has a vcry gooti effcct on
luit, anti if lie would bide with u~s a little, lie would retrn homet
wiîlî his iMecs se refashioncd titat lie would deride h1cKinley andi
lus little bill as mucît as is dont on% this side of the line. Cana-
dian institutions can anti do thrivc wcll an a McKinley freeze out.

Ainong others whomn 1 liadti e plcasure of meeting in
Mlontretal was P>. G. Monroe, of the Statiionary Engineer, andi
Win. Sweiland, of S5tam Plower. Vh:t they were fooling
arounti wilt electricity for, passes ait understanding. Howevcr,
the' Montreal miembers of the C.A.S.E. calleti a speciat meeting
and engageti carniages in order that the visitons might sie and
micl sanie of the Canadian enginecrs.

Trhe chair was taken by lIra. Hunt, of Mlontreal No. i, and
kinti words of wclcamne expressed.

Mr. Sweland, bcing in a hiurry ta have a share in tic festivi-
tics at thc Windsor banquet, spoke lirst, expressing his surprise
ail aur Canadian institutions, and his debire for the fullest andi
freest passible inteî course betwcen thc two nations.

P. G. Monroe was then calleti upon, but declined te say any-
thing until nfter lIno. WVickens, of Toronto, had spoken.

lino. WVickens gave an outline of te work, cf the' C.A.S.E. froir,
its inception, and also explaincti the' position of the C.A.S.E. in
regard te the recent amnalgamnation schemne. This was apparent.
ly whit lilr. Monroe was waiting for, as he at once stanteti te
" rip us up the' back." Fortunatcly for us, howeven, his gcuod
nature hati dulicti the' knifc, so that it tit flot cul very deply.

Montrcal No. 1 then made honorary miemrbers of the' visitors.
l3ra. Monroe, after having thanked theni for the' honon conferreti,
gave a geed comrnian-senise talk on the' subject of the got te
be derived fram such secicties as the N.A.S.E. and C.A.S.E.

After adjouinmrent, tht' niemrbers repaireti te a neighboring
restaurant andi spent a social hour.

_______________ N. GINERE.

SAFETY VALVES-TREIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION..

Dy WILLIAM BAixrsT Lit VAN.
fCogititredfms; Augint nuwmber.)

£Examj'k :0.-A zafeîy -valve o! the fallawing dimensions, ta finti the
'«ciglt WV in pourits?

L=Ieagth of long lever in indues ......................... 40
J-'ength of short lever In inclues........................ 4
A =area of valve in square inches ...................... .
p=the sleain pressure ini pounds per square inch ........... 1oo

Then by formula xi : W
1.

wVc1ght W=Sx10V =So pouids.
40

Rraam.tie i .- A safety valve of the iallawiug dimensions. nt wthat pres.
surep per squate inch mill it blow oft?

Wtlue ueight in pounuis.............................. zoi
L=the long lever in inches ........................ ..... 4
1= the short lever in inches ............................. 2
A=Ihe ares or the valve v in square incles ................. 3

Formula 12 .P-

10 X 24
PessreP=-40 pounuis per square inch.

2x3
ExA m,4le 12-A saféty valve ni thie fallowing dimensions. how losng must

the long lever Lb Rint blow of i 8o S pounds?
A=the arca of the valve-c,'In square inclues .................
W~= the weght in pounds ................... 30
I=the short lever in inches..............3
P =steani pressure in pountis per square inch ............. 8a

Formula 13 =

Long lever L= -Lx4 3 
3 2 inclies.

30
Lever safety vatlves, as generaliy made. ame easily alitred, and tltus pic.

ven.tt fronti op..rating eorrectly. Thie lever arn) a of a satrtty valve shouui
nlways bce of a lengtlà suitable for the manximunm pressure tRie boiter ts to
carry:. or the weight secured to tRie lever lirni a at t proper working dit.
tance, and ta prevent overlatding only one u'cight shou'd bce nllowed on tRie
lever ani a. andi tItis placet nt tue end of he --ainle.

EVniscTIV1 ARVA OF 5AFCTvVAiV
'Ille efective arra i% the opetting for tRie tlov of steant. duc ta tht twcgla

of lifl of tRie valve. It ts an luinular openlsîg. tRie arca of wluich iay 1)e
faunt by the fol lowing iules:

&.' represents the effective nra of lIre annular opezîimîg througli whiel Ille
stelltî escapes.

A represents vertical Iteiglit in iches equal ln tIre lift afiltIe valve.
1) represents the inner dianieter of tlle valve -.it iii incie
d represtrnts Illes depth oi the valve sit in inclues.
V represelnts thie angle af lte valve sit ta thie plane of tîte Valve.
to represents tRie circuniferetîce o! a circle wvhose diaiter û = i, anti stands

for 3.14159263.
Cos represents thie cosine or the sine of the conîPletenitnt of thie angle or

the valve sit,
Sine represents thie sine of thue angle of inclination.
Tan represents thc tangent of thie angle or bevel of thie valve sit.
For saféty valves with fiat sit. Fig. 14 gives an opeliing. wilen llfted. equai

FiG. 14.
tif of valve n-quarter of tAcdiareer Flit t.

to the surface of a cylhnder having the saine diamneter D. as that of thc
valve, and a height equal ta the lifl h.

The effective arca AE of the annulas opening. whcn. there is no bevel ta
thie valve. will bce

RNuZc-The effective nrea equals thc vertical lift h. multiplied by thie
circuniference n. whep tizerc is no angle. or

.£=D à3 .1 4 %6 ...................................... z5
.Rufe.-The effective armi equals tRie diaineter D. multiplied by 3. z416,

andi this product by the vertical lift k.
.ExamPk 13 .- A fILt valve sit (Fig. i.1) without bevel. tvith D=2 incites.

and lift h= î-z6 or o.o62a of an inchi. What is the effective arra-dE af thie
opening ?

Fic. 35

iff ofwvlve, aflcd/Aoii zgea rt qdÂrer

Formula 14 : AýF=* n
Etlective ares .E=o~o62,5 x&283=o.3927 square inchues

Formula 15 - ArL=D A 3.1416.
Effective aren A..=2 X 3.1416 x 0.e&35=0.392 square inches.

In the case of a valve sit with an angle or bevel v. Fig. iS, it is clear th.it
the eflective -irea £- of -the annular stcam plassage will Rie equal ta the sur-
face of a frustruni of acone. and is the pe.-pcndiculir distance d<e. multiplied
by tRie mean circtmfrence of the diAmrter a h.

Thelistanceab 1) + ý A. wbich, multiplied by x. givesth %c iteuimfercncc;
or. w (D + A ). when the angle v is 4 degrees.

Ridc--MultPlY 3.14t6 by the suni o! thie diameter D. added ta anc-half
thie vertical height à. when the angle. or Rievel v. is 45 degrecs.

For any other angle use formula 16.
Thtdisanc 4 =A osie v Tat isho say. that ht distance de equals

thie vertical heiglut . ,nultiplied by thie cosine ef angle v.
Jt=X àcm V (D + iàsine 2.v)........_......... .......:6

Rulek-Firs;t, ta the dianueter 1) of thie valve. add one-balf thie verticallif
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à. antI nultiply <lîls sîam by the sine of twiee the angle v; second, niultlply
the carcuniference nw of ihe valve by the vertical laft A, and by the cusane of
tlie atigle v: third. aaultlply the lirst product by iliat cf the secoand, awnd the
result vvill bc the effective arca AE of the annular opeaîing in squtare bIches.

Fac. s6.

Lifi of talve, the depih of it. A nCle of valIve j il. 6o de<rees.

L.amrple x4 .- A safcty valve havang a diameter D=g inches. a'nd tue
val. sahas în nglev-~degies.What twill be the effective ares, of tie

annular opening for a vertical lift A= , or 0.25 of an inch ?
Formula 16 : eE=n h cos v ( D+&h sine 2 V)

Eflective ares £=3. 1416 xo.25 x0.9c6 (2+- 2XO.766)= 1.157

sqLita inclies; or,
0.25ç

lFarst, 2X-XO.766 =1.627.
2

Second. 3.34s6 X0.25 x .906=0.71 15
*Mlird. î.627x 0.7115 =1.12 squ-rc inche2
Ure musi be taken in not confusing 2 V. )r double the angle v. with 2

sine or double sines.
It will be scen in the above examplu that tie angle v=25 degrees. 25 x 2

=5o degrees. and the sine of which equatls 0.766 (sec table>. The follawing
is a simple fornmula for a valve sit cl an angle Of145 degrees, and lut A, less
tlaan depth af sit.

:E=2.22 h(D +1h) ............................ ...... 17
R'ule.-M ultaply the nunaber 2.22 by the lift h. and by one-half tbe lift h

adced ta the dianmeter 1). the prcduct wall be t<lieffectave area .. an sqluare
incites.

Fxample Y5.-What will bc the effective ares tE of the annular opening
of -t valve having a diameter D=2j indtecs. for a lift h=fi or o.5 cf an inch.
the aîngle v of valve sit bcing 45 degrees?

Fornmula 17.- A=2-22 h (D+& h)

:E22xo. 5  
2 .5 + } =3.0.5 squaare inches.

or. numbe)r ........................................... 2.22

iiultipliedl by vrrtical bight h..................... ..... 5o

and this pradîtet multiplicd by ........................ 1.z11

the dianicter D=2.5 plus-1=........................ 2.75

Totzal square inchtes .......... ........................ 3-0525
flic following simple formula will also answer for angles of3c, degrees,

wich a lifi less than the dcptli of the sk:
:.-F=.57 Dh+.68 ha ................................ î8

ARae.-Frst, multiply the diameter cf the valve D by the vcrtical lift h.

FaG. 17.

and by the number 1.57; second. multiply the square ci the vertical lift A
by the number o.68. and aald the two products together.

Exaurple 16,-Wlitt will bc the effective arca of a safcty-valvc diamcter
D=a inches, having an angle 0=30 degrees, and <lic vertical lift h=34 or

0.0125 cf an inch? Whisbt %will be the effective ares ol the annular oprninR
for alift A=z.16. or .o625 clan inch?

Formula 18 : -£=1-57 DA+ o.68 a
Effective area :E=î.57 s2x o.o62 + b.68xo .0625ao.0625=0.39 sq. l.,

Or 1.57 x2 x0 025= .............. 0. 1 96250%
and o.0625x0.0625xo.68= .............. 0.036,56

Effetive arca ln square Inches ........... .. D'199912
The Special Conamittee of the B3oard of Supervisi ng 1Inspeetors of Steani

Jessels of the United- States on silety valve tests ai the Washington navy
yard, in September. 1875, made tue of the following fornmula. Ail the
saféay valves on trial lîad v'alve ls t aan angle Of 45 degrees.

.£=D+ ýh 3.1416 h x.71 ............................... 19
Rule.-First. to the dianieter D of the valve add one-half the vertical lift

h; second. multlply ibis suan by 3.1416. and this nîultiplied by te product
of lift h, multiplird by the numbtr 0.71 - gives the effective area.

E-xanmple z7 .- A safety valve has a valve dianieter D=2 inches, and a
MAi h or o.5 inch, the angle v>=45 degrees. what wall bc the ettective area
of thc annular aptning?

Formula z9. A?..D+&[ê3.z46hfxoz
0.5

Effective area A=2-x 3.4t6x0.Sx0. 7î=2.5 squatre anches.

In case the lift h of the valve exeeeds the depii ofils sit, thc arca af
excess of lift h is obtained as follows: Multiply tAie diamieter D by tlie
additional lift h. and by the circuniference '1=3.1416;- this will bc the ares
opensng due ta lift h above the valve sit. an square anches. Add ibis area
ta that due to the depth af the valve sit, and st wall gave te total efiective
arra A-. in squaire inchrs.

Example il.-Thr dianieter of a safcty valve D=4 inches, and the angle
v=45 degrees, and tlae depth of sit 34 or o.î an5 ches. what is the area or
the annular opening for a lift of X< or 0.25 alan inch ?

Firsi. calculate the aret of opening for a valve v=45 deg=e. for a lift h
= 4Or 0. 125.

Formula 17: dA =2.22 k (D j-A A )

Effective area --E=2.22X0.12 5 {4+ }=I.124 square inches.

Second. calculate the ameuni of opening duc ta, the lift h above the sit,
which. in ihis example. is h 1-8 or 0. 125 of an inch.

Formula 2o : .4£=1) à 3.1416
Effective ares iE= 4 , 0.125 x 3.14 16= 1.570

Third, add these values together
Effective ares due ta lift above valve sit..................... 1.570
Effective area due ta lift ta, top of valve sut.................1.4
Tlotal effective ares in square inches dite ta X< inch lsft= .... 2.694

TUEi VALUE OF~ THIE SaNES. COSMES ANI) rANGENT ANG.LES, PROM 20 TO
60 ONGREES.

2e .342 .940
21* .358 .934
220 -375 .927
230 .391 .921
24. .407 .914
25. .423 .9(16
26. .438 .9
28 .4J 883
29 .485 .875

3, .500 .866
31,- .515 .857
32 -. 10 .848
33, .t45 .839
34, -5 .829
35* :574 -819
36-: .o8 .809
37' .6o2 .799
38' .6î6 .788
39 . 6 29 .777
.W :6 u. .766

3

41ý
42'

44'
45
46'
47'
4e
19,

Sa,

51'
.52,
5,

56-
57'
59,
6oi'

:M .73 -90

.71 .69 t.a3

.655 .656 t.86g
:66 6743 .9

7a7 77 1.0034
.731 68 1.079
.743968 1-327

.76 6573 r.428
:8m .6550 1.2
88 -544 1-279

.848 .588 1.36
8g7 .573 1.648

SG9 O5 1.782

DIASIETER OF' SAFETY VALVES.

The effective arca ÎE of the valve being lcnawn, and the hcight or liut A,
the dianicter can be calculated as follows: For a valve sit withaut bevel

.Ar,
.=. . . . . . . . .. . .. . . . . . . . . . . . .2o

h 3.3416
Rule.-Multiply the lift h of thc valve by the number 3.1z416. and divide

thc area of opening by tlhe product.
Examplk 1.-A safcay valve having an effective ares E0.392 7 w-hcn the

a.lv-e litsh-zî6th or .0625 af an inch. What should be ilsdiameter:
By formiala --o:

0.3927
Diamecter D= -=2 inches.

0.0625x3.z4z6
or.

Numbr......................................... 3.14t6
Multiplied by liii................................... 0.062,5

=2iflhcS.0.19635
0. 39b35

laving given. the cflective ares A-. formula î6. and the hcight h lifîcd,
the dixmetcr D is found front the above formula as follaws:

-- - &+ h sin. 2a'; of which thc
'1h cos. v

diamcterD -- =h sin. 2 v....................2 1
c %p( To be Conin ued. j
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A HANDY WIRJNG TABLE.

liV Il. R. LESDE..

'nUPS table is arrange(] t0 show the size of %vire for IlI due
vatrionss iow potenitiails. and crccntagcs cf oss usecI in practical
clecîric iigliting and for 5oo-voil nioitor and ciectric raiivvay
circuits. Ir is c:îlculaiecd on tue asstinuption tlint the conductiv.
itY Of ('n118merri-i <'OPPCI itie is .97 of tile conductiî ity of pure
copu>er. arcor<liig te thc MNattitiesscn btanidard. It ib iSu

asundtiat tlic crubs ttiti uf %%ire doubleb n ittu every thret

sixes of llrowîui & Sharpe giîuge, wich, thougî îîot absoliîteiy
correct, is sufficiently accurate for pracîic:îi %ork. Theli safe
carrying capacily is takenis four-tentits of te current required
to litat tindcrivriter's insulaîed %vire lu 212' Fahrenheit in air, or

the coltinn hecaded '"1.8 pcr cnt. loss" at "110 volts," and vre
have No. sî i T. & S.

Or, suppose wve vvislî t0 carry 6o anîipereS 100 fcct il 220 %ois
and 2 lier cent. lcss loss. Front Il62 " in the coltiinn for " ico
feet " cross to te coluinn headcd Il 1.8 pcr cent." at 'l22o voitl,
and we have No. 5 Bl. & S.

For 500 volts thc table docs net indiçatc ;%bove 2 per cent.
Io:,!, but itigiter losses aînd grcater distances cati readly be

csîiinaîc'td by reîneinbcring îiîat the cross-section varies inverse.
ly with the loss, and dircctiy wîitl the distance. In îaking the
size of wirc fiotul thc table, care shoulci alwvays be rakcn îlot ta
exceed te safé-carrying capacliy of tlîe conductor.-ElmpLaI
. ligi,:eer, N. Y.____

.4 .

.9 1.13

.8 1.13 1-6

1. .72.86 3.6

2. Loss Ai, 500 VoLTS.

4.54 ZLoss AT, 2z0 roLTS.

.25 ~ ~ ~ Jyfy -f5 1.12 .72 2531 .Ls AT 200 Voî;ïs.

2.21 I.E6 i3. ? 1451- 7- . ; Loss Ai, 110 VouTs.
-4191 -- - -j.3 _ _ _

.5 1. 2. 2.5 3154. 15. 6- 8 .1. Loss Ai,10 oo î.T,,s.

î. f2. I 4- 15- 16-3 18- 1 10. j12.6)11&

1 5 î6Siz e of WVir e
i.; 15 16 13. & S. Gau ge

16 I
15 16
14.1 15 16

I2 ý I.

9 10 I

7, 
9O

7 101 13

69

i~4 7 l
03 3 6

0 00, 2

2o. 1 LOSS AT 50 VOLTS. i

25150 j 75 1100 1150

'9)
24
31

38
49
62

77
97

123

154
195.

3 2

4 3
- ý 4' 3

S. 6 4
10 8 5

13 10
16 1:! 8
20 15 Io

26 19 13
32 24 16
401 31 120

52 38~ 26
65 49j 32
82 162 40

TIGcRPS A T TOI> OP. COL UMtN: DIS-
TANC INFRET ERON LENZWI? 0F

DIS TRIBIUTION (LURREdVTINA4I&h'S

jGIVLEN R1031'.

200J1 300 500 1 600

3

4
5
6

2n v 3 4 7 8I 154 104 77K 5-.
0 1 3î4 15 6 7) 195 1397 65 4932 24 2o16 14 12 il I

1 0 0 02 3 4 Il0 54147 5 S3 26 22 19 17 15
000 - i 1 2_ -- 220 "o 64J 123 82 62~ 49 40 35 31 27 24

00OO000 00ý O 20 154 104 7-62 52 44 38 34 31
0000 000, 00 0O 220 195t 130i 97 78 65 56 49 433

_ __00001 00 02o0, 164 1231 98 82 70 62 54 49

to154f 123 104 88 77 69 62

0000 00 0 951 155 130, 112 97 87 77
0 -220 195 164 1401 1231 1091 ()S

siz of Wile .&S.S., 00 01 Il 2) 3~ ŽL 4' 51 718 11J12 131 14 15 16

Safe~~~~ ~ ~ ~ 62)nitui12. ; 6 12 8 3 541 47 40f 341 :!S 25~ 21 17 4)i

Tiii. LEYDEN HANO)y WITRING TABLEi.

beveîi.tcîîtis of the current reqtiire(l te bring jr te the saine
tcnipcrarure when placvd in iwoulding.

l' Ma:nipulation of tlîe table is very simple ; for exaniffe,
suppose %tc misi t l î 40 .iinpcres .30o feet front te centre
of<listributioîî it iuo uoits aind 5 lier cent. Ioss. Frontî "4o" inl
the colunin for - 300 feet " cross laterally îo the coluinn lheaded
I5 pcr cent. loss "i ' fio 10 olts,".anci wve have the size of con-

ductor as No. 3 IL. tS S. gauge.
The table is c.ilcularted for evcn pcrcentaigcs of ioss at 100

volts. For a i0 and 20 toits tRIe perccntziges.trc fracîlonal,
but, 1w taking tRuc ncarcNî frat tton.il 1îcro.cnt.taI) bln' the re-
quircd cite. tRie error ili udtî> n te sale side. lFor cx.-uuîpie,
suppose wc wvish to carry toa iiflerTs 75 fect fil i to volts and 2
per cent. loss. Frein - t0" in thc coluînn for 1175 fýer" cross ta

PERSONAL
Mr. Geo. 'Nfooting. eagincer -it Meurs. Alcxavdcr & Kelly's iliis nt

lirnndon. 2Man.. tnd a meniber of the C. A. & E. paid a fl>ing visit In
Toronto a Cew days àgo. rciaining long enough. tiowcvcr. to ni-.kt the
tin arrangemcnîs in connection with a liifc-parnership agreement entcred

iî,îo with one of the f.ir d.tu.ghtecr\ of the Qucen city. Nfr. 'Mooring nnd
his bride carry with thcm bo thrir Noflhwtcst honte the best wislics of
nuincrous fricnds ini Ontario.

Wc publish iclsewhcrc a tter (romn Nr. 0. P. St. John, of Výxncouvçx.
late af Torunto. in reply t0 an cncjuiry by ane of aur subscribcrs In a
letter to the etlitor; NMr. .5t. John sutes thât he is niuch plcased with
Ilritish Columia. is prospcnng and i'n goca lienih. nnd desîres to
le kinrlly rcsiirnîbcrrml ta itis fricnds arnong thie engincers of Ontario.
Tlicrc -. re rnau> cf our readois who carry nbout tuitRî theni L'inul> recollec-
tions of :Ir. Si. John. and who wilR loin in reciprocating his kindty
grectings.

900j100 4
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RECENT CANADIAN PATENTS.
N'0. 3711à8- Gmo L Foote, Elcctric Signal-
NI,. 37127. WnV,. WV. Savige. Holdtr for Electric Lanip.
NI-1 37835- Clitas. WV lnteltine. Arc lanîip.
NI), 37137. WV. 1. We'lltînan, Antifriction Beairing.
S"0. 37152. D. G. Wems. ,.lcîrfr Raîiway.
No 17162. P. Decker. Electrical Insulator.
Nol 37t66. jas. Jes. Bush. btenni <3'nerater.
No. 37186. T. D. BOlorne. Incandescent Elecirle Lamp.
Ne. 37188. IV. (;. Bryant. Incandescent L.anp Scket.
No. 37198. T. L Kay. Siormge Blatteries.
No. 37219. Scotch Yoke for Steant Engine.
NO. 37229. E Howla'ncl, Portable Stlini Boiter.
NI). 37.230. E. Howlatid. Boiter anid Etigitie.
Nu. 37.249. Est. MNather, Furnace Graîc.

SPARKS.
Mr. Fred. Stark. late of Uistowel, bas been nppointeti assistatit engineer

of lite electric lighit station rit Mitchell.
'lIte Edison Genceral Electric Company will establisti an nrc nut incan-

tncnt lighting plant in the town of Lindsay. Ont.
l' rof. Galbraith bas reccived bas lirsI instalment ofelectrical instrumîents

Ifor the electrical engineering departaient of the School of Practical Science.
anlhips tol have his dcpartnicnt fully equippeti in a few wecks.
']bc cia>' of Chicago has introdured In ils telephone excbange a very

useful" Ilusy calI,«' which enables a caller.up of a 1, buy" Ilfne to have his
cai placed on -record. so chat it will have attention as soon as tihe line is

rclar.
«f*ie Montretti Exhibition Association. as vvell as the citizens of chat city.

re ta bc congratulated tîpon the success winch crowned their efforts in con.
siectien with the recent exhibition. The total recipts ansouaed ta upwards
of $50.0mo

The Hamilton Light and Plower Company is goîng t0 spent $3o.ooo or
$4o,ooo in improving its sysîems. %Vork lias been comînenceti on a new
poacr staition ai tuecorner cflain antiCathatrine strtets. N:w dynamos.
two new twin enigines of 6oo horse power each andi other new plant will bc
..ddeci.

'fie agreement bctwecn the Bell Telephone Co. andi the city of Toronto,
mhicit provitits for a reduciion in rates to $45 fier year for business prenhises
anti $z pet, year for resideaices, aînd the payaient int the city treasury cf 5
pecr cent. of the gross earflings of ste cemjxtny in the ciîy. bas beurs con-
suiittîîîd. The cil>' grants the cempany antr exclusive franchise for five years.

lsaîc eaIonissaii 0 hvecarricti in bis ring a magnet weigbing but
3 griins. which cculd raile 746 grains or 23o limes ils ciwn wcight. Trhis
tîtigitet naturally exciteti mîîch admiration, lait ix surpasseti in power by
cha.t fornîcrly bcloagîng to Sir johîs Leslie. and now in the l'bysical Collec-
lion atI Edinburgb. weighing 3à grains. anti having a carrying power cf x,s6o
grains.

P>rof. Elihu Thomson bas recently deviseti a methoti of case.hardening
iran or steel by menus of the ha produceti by the passage cf an electric

êcurrent. His process consisîs essentially in heating the objeet electrically.
anzd then applying to the meta] xc beateti a surrotînding env-elope--cither
gaseous. fluiti or solid-for the purpose of changing or pres'enting change
mn the qualit>' cf >he material. accordîng to the special endi te be attained.

N 1r. a. J. Tlaroop. who has been local manager for cens years past cf thse
Bell Telephone Co.'s business at London. Ont.. bas besca appointed 10 MI1 a
simular pesnition nt Hamilton. Mir. S. J. T. Brown, cf Hamilton, replaces
Nir. Throop ai L.ondon. The staff cf the London office presenteti Mr.
'fliroop on the eve of bis departtîre witb a L-indly worded atidress. a couple
of casy chairs, andi a inarble dAock. in token of tbeir appreciation of bis
character.

Mr. A. A. Cross. in a brief note 10 the dme'rican Machiniit, thus
<Icscribes a forcis of commutator stnocîher which lic bas fouad to answer the

surîsosc. fi is sintply a blocke of ipte, vviih ai handite like a square chiliel
niailet, with a semi-circle cul in outer endl cf block, tihe circle te it the
comniîllalor. Lay ai piece cf fine iner>' cloth in flici serni.circlc, fastcn il
wiilî a iack on the side cf the block. nnd gritsd away, ruinatng tlic dynititlo
about htaîf spet. WNith titis artrangemient. and a liite judgigmnt. continuu.
laimerau bc kept sttîooth and] routni at ictle expense.

'l'lie Machincry 111111 nt flic Inmdustnal Exhibition presnteci but few
exiilhits in the electrteal isse luis year. lThe houeors %ere thividedti beee
ste Kilt Co.. ltllurunto Llectric Liglît Co. .sud dte Kny Electric Works.
Hamsilton. l'he liglîtttg cf the varissus buildings was donc jointly by the
Toranto E. L Co. andi the lli Ce. Net only wiss 'Micbinery Hall les
inte-resting front nu lectricaîl stautdpoit chans on sente fornmer eccasionîs, but
a great (ailiig off watt observIet ns censpareti with formuer nsîchinsery exhiblîs
of ail kînîls. 'Chu ninagenient of se Exhibition nmisti gise more attenition
te the requirememîts cf tîîachiinery exhibitors if the retognide msoveinent
whichli as already set in ini luis imîportant deparîment is te bu clîeeled.

NOTES.
Dilute niuriatic acid ul caîke the niuddy 'lepo)sits o111 ofgatuge lasses.
Fcaming in a boiler is nsest frequent>' caustil by inîîsîrities in sise %V.tter

suppl>'.
Il is esîlinxitet chat 20.000 liorsle potirer wvili be rcquitrtd (or clic clectrfe

lighting lint cf the Columbilin Exposition.
The Northw.s frn Afechanit' stys .- Vertical enigines seern tol bu conîlig

more andi more int favor la this country' for electric iighling. ficus for slowv
andI high speetis. They have long been poptîlar ini Englanti. andi nouv quitc,
a number of American engine builtiers are selling vertical high.speed crn.
pountis. andi se fur Ihey'appear te have beau ver>' successful.

A gentleman. well knowa as a maker of recorîling gauges. bas.a littie son
cf an inquiring turn cf mmd. The other evening the boy sait te his facher:
Ilapa. where is Abtos?"* Fâcher- Athens, you menu, dosi't you. my

deay?" Incquiring son-No. Atomis. the place where people go to whcn the
boiter explodex; because it always says they were hlown ta Atomis.-
Eletrial R,'vjca.

In the discussion ai Providence cf the' tepical qulestiona Il Iow muta>'
tinmes per minute carn a duîsbpot apparattx be lifîti., sucs ns usecl with
Corliss valve geair?" the case cf an erîgine runnîng -.t the Trenton lion
Works was ciîud by two or thre iisembers. fi lias workevl ssiecessfully fer
several years, ai ido revolutions pKr mtinut. Atiother case wbcre 15o
revolutions ix attaineti uas mentioneti.

l'bat it is almost impossible for a steam engineer 10 scure a bituatlon
to-day tuilais lie bas suflicietit knowîedge to operate an electrie plant, ix
well lcnown. andi it would se nxiomaîic to state the converse proposition.
aind say chat no clectrician sbould he fieldl contuenî t0 superintenti a ceci-
tral station, or evta an isolatel plant. whether for tsaUiway power distribution
or istîatIrd lighting. wbo does net knowv whcîher or flot ste steam plant
which drives bis dynamos is being worked not cal>' wvil sifet>' toa ies
ncighborhood. but nlso ,ý'ith reasonablu eticiency anti eceneai>. 'blc
weakest part cf central station work bas been andI still ix more frequenl>'
found lo.day ia tbe boler ioom chan swle.-krati.

A shafi that ix crooketi. antI ix noi in bea-riîigs that are in line, conses
power equal te the amount cf strauts it requires te bring it into %c.e ant Iis
sîrain is constant la aîîy position chat the shafî may be la, but as il revolves
it shifts the straîns te the bearing. and bas a tencleacy t0 wear atnd loosen
il. If the shaft ix straight. anti the bearings are eut cf line or level. the re-
suIt la similar as te the constant strain cf bentiing the shift as it revolves.
but the strain en the bearing will be one way aIl the Cruie, andth ie îendency
will be te wear the bea.ring in a direction chat uvill allow the slsart te
straighten ilself. If a shaft ix crooked andI the beiirings are eut cf tint tu
the same amoiont. tbere wili Ie one point in each revoîutios where Ihere will
be ne strain, but opposite te that .vill be a point wbere it will be double,
andi the resuit wiul be a jerky nittion, worsc: chan if one or the other wsen
rigbt.

ROGERS' DYNAMO 011 PATENTS
GuaanteIl SupeHtor QuUity Obae IoCnaa United States, Great BrItain and all Foreign Countples.

and Economical TIADE MARKS, DESICNS AND CGPYRICHTS RECISTEREO.
Examinations an&LReprs as to validity. Starchusmade. Infringenents invcstigated. Assiginacis ant

SAMUEL- ROGERS & 00., NgTeeimcnis drawn. Ativice on Patent Laws, etc. Special Counstllors inPatent Causes

3OROTS.EST TROTO FETHERSTONHAUGH & 00.30 ]FRNT ST.EAST, ORONTOPATENT BARRIS'ZTIPrS ýN SOLICITORS,
3MANUFACTURERS 0F ELECTRICAL AND NIECHAN'ICA EX LPERTS AND DRAUGHTSMEN,

Finest Engins, Cylinder and other 01Ws (se' R~ co Bu1dog, o.)

THE BROOKS MANUFACTURING CO., LTD.,
MANUFACTUREI(S OF'

CARBON POINTS FOR ALL SYSTEMS 0F ARC LICHT,
%E E B R U H ONT.
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NOTES.
An excellent way ta discover ilac %vliercabaults

or pauntl about an cngine, is to place tlhc enil of
a plce ut nablr huse tuoane car andti te ctlier nit
different patrts or hIe etainc. !ioslactiaacs il aiay
bc ncessary itl ni01 up cllier Car. as sound
tivels ilu a very deceptive way. Sante engineers
put the end of a digit pîaae stick betiren the
tretla, ari let thet otlicr end toucli the stîspectmi
part aith ric nu. %Vc have ailwiayb iaund the
hose quîicer anîd more jeibc~li ornsral
cf Cou Mmerce.

A ptieuaiatic ltephone lias bren patcntcdl in
Camaida b>' Nr. George NorentutQic Que. Ir.
on site 23f t o ai y. i89s, (No. 36,66l7.) 'Ilais
telephiole consisis oi a1 box at cadic eud af a
slckn ttibL, this box cantains isiclaniniu for

vlita s(luc=td, causes the bell go ring. T'hcspca.k-
ing tube lias a brandi at cadi endl duit maay Uce
blcli to tie car. thus lin unlnterrulîtcýd conversa.
lion nay lic cgrricd ait in thec smc ainer as
the clectric telephonc.

Says thc I.«omolte. 1<I slioulîl bc rciarlced
tlîat wnter ay> bc heatcd abave 212* Fali. with.
out passlaag inta steatiin ntI white il is under
Ordinary atnoslîelric pressure. providcd il is
kepl pericl> quieseent. but Ici tht sliglatest
mtotion Uc caniniuuicatrd te it-even the trenitr
prodluccd b>' a footcp-and betholci 1 the water
whicli tas cam and quiet suddenly flashes into
steaina. This is the mystcrious cause of so many
steaini-boiier explosions. whica take place when
the valves have bcen closed for sanie limne, andt
the baller qîiscent."

I'crlîaps, readcrs will l'e intcrestcd ini a kiiik in
the criginc whicli ramne to my notice rccntly,
a rites a correspondlent ai the Sciepit>c .ifachini.
1 bave bcu troublcd wmth the baxes on uîsy cmnk
pin retting war,îî andi ciîtting aira>' î'ry rapidl>'
1 caub(t net locale the causse for Yste( tinte. 1
liait put iii> cagine in perfect liait, and still <lie
trouble kepi on. 1 was ai the paint at using
surnie strong enginers laînguage. alien 1 thatîgas

l>criaa; tige trouble irais in Ille strap) of the crank
Pin boxes. Sa 1 toalc i off and again filcd up
ni>' boxes and put thent tiack,. but instead ai

!.creuving dit nuls tiglit befort ciriving the: key ia.
1 instriecl Ste buit and drove tht bety don liard.
futî îlîea taglîteiid up thie nmats. i'hen. baostaing
up uIl kcy. I cîrave ito the praper plate. I
hiave not bcen troublcd with hot bases since.
Tliis %%ay YOU Put your baxes in perfect condition
beore you have mnade your slrâp fast.

I N

NOTES.
Tht Jenckcs Mdachine Ca.. at Shtibýroake. Que., has just eoinplcted a

vtr>' large colliery winding engine. 6o tons in %%cight. ardcemi b>' the
lutercalonsil Nliting Co.. for work ait Ilacr mines ait Westuilh, Nova
Scotia. 'flic engine is a double one 'vill cylinders 28 x 6la iuche, fltted
with Cet nixîs valve gear, and ts _5» hoarse power. lle drunis are xcii ledt
la diniic. aîîd ill wini aver S.000 feet ai rope eacb, and at as antendcd ta
haust sevecnteen bases ai c"a' a% each lift frant the slope ai the naines, wirbîh
arc nt present abaut .,aoo fret in depth.

l1roéssr Wiggius. the inspireit pruphet oi %cather. has avalved a new idea
from the lTon'cdlaaan Vacuum iu hîs maintop. Accarding to thîs cuphani.
ously i-mcd scrr. me aire ta have a dry summer on accounit of the inreseit
use or ermires wihtn analiogy isas.1 apros as if onc slaotld sa>'.
lliby !l,.Kct will hake tht croup be=use the Prince of Watts pînys
baccarat. The ofliciai wenther prognosticator as cnough for anc cauntry ta
tkr afilirted wiih We can abider. witha aiIc.ul a sâimulation ai patience.
the mist,ikc:s ofiGrerley. but %parc ub from tht Tics andi the tAisgginscs.-
Akh«sric Enterptrie.

It may bc strangr ta engineers. but it is stactcd lo be a fat that in higla
pressure hiot ir-ater huuting the m-ater freuently becames red hot. pressures
ai i.aaa ta i.zoo pounits per square inch being reached. and when tht
circulation of %hr sysienm is deiclive thte pipe.s bccomge visibly reit in tht
dark. Orue ai tht nmain obstacles an the way oi using stca.a of very bigla
pressures ani correspanihingiy high tesumraurcs. is the dillicult>' iu
properhy lubricating the cylinders andi k-eping the sîuffang baxes propcrly
packcd. With this difficcît>' avrci r rSsures% Of400 or Soo pounds ta
the square inîch wouald bc as coilinion as 125 paunds to-dny.

Mie emîployées on tht \'ictorin Electrie Tramwa%-zy. nugubcring 33, Tetent>'

stick for.a reductialisin tlic liaurs alabor iromn z2 tog. ttpeieta
the company sutes ilt lac eaui Cet plcnty ai mca ta fil» tht places ai the
stzikos.

F. E. Dixon & Co.
blANIJFACTURERS 0F

LEATHER BELTINO,
70 KINVG STREET EAST, TORON TO,

111AIQUARTERIS FUR

ELEGTRIC UGRHT AND DYNAMO BELTINGI

WCJ have the folicoWing Leather Blelîs in usc in th, works of Ille

Toronto Electric Liglit Co. :

One 36 inch beIt 98 fcet long.
Onc 36 inch beit loci fcct long.
One 36 inich beit 123 ft.ct long.
One 38 inclh beit iooo feet long.
One 24 inch beit '00g fcet long.

And caver 1500 fcet of 8 inch bclttng.
Ail of te above beits arc DJOUBLE THICKNESS. Thc 38 inch

belt is the largest belt cvcr made in this Province.

We are prepared to furnish belle of any size, two or ihree ply
Up to 48 inches wide. Every beit fuIly guctranteed.

SEND FOR DISCOUNTS.

Dixan's Bleting Hand-l3ool, rnailed firce on apîplication.

INCANDESCENT DYNAMOS
]E'oR s.&nlE2O.6

H3 AVING at large asscrtmneat of the wecîl knovn -Lahmneyer 'Direct
[iCurrent Incandescent Dynamîos. Comnpound Wound. on band, which

ire want to reduce. wc will selI saine at grcatly reduccd prices for a short
ligne.

These Dynamos are equal. and in some respects supcnor. ta amy madie.
Thcy are thoroughly ircîl madie bath clcrically and mezhanically. af bet
materials and finish. and arc thc only Dynamos in the world which are cast
in One plcce.

Tlaey aie especially ?sdapted for factory and prava.te use an accoant ot
thefr sinaplicity and minimum carc requr-ed. the field magnets being insidt
of fratri arc protecicit from cx:crnal injury. They are ail campound wound.
andt owing ta the large irre in the fieldts ill flot burn aut.

Mhe first L1ahnicyrr Dynamo staîrted in Canada. ovcr tira ycars ago.
has been warking constant> evecr stnce wathout costing the u% nets, Hcnder.
son & Paîts. Halifax. onc cent for repairs ai any kind or giving a moments
trouble. notwithstanding the filet îlot it has been working oni 8o% overload,
vit-. 3o light machine running 55 liglâts.

EVEftY MACHINE CUAMANTEED.
lllustrated Circular and Price List sent on application Io

JOHN STARR
CENERAI. CANADIAN AGENT FOR1

'Lahmeyer" Electrie Light Systere. "Unique" Tléphones.
"Samson" Batteries.

A'~> R.LiR ?~Et.CTiIICAL AI'iARATUS ANti SUILIES.

as i thte w e<juitp 3Ser fscuxy prepamtoy wo the faIt ala wviater maoaths



Ps OVERIDO0
IN OPERA T/ON,

i ~Froin I0 Inches by 3 inches

ARETIIE ONLY8PLITGRIPPULLEY8 &GUTOFF
CoUPLINOS MADE. 61VE LVERY SATISFACTION AS
IDRIVERS .OR DRIVEN PU LLEYS. FULLY GUARANTEED.1

E3ý- , e - - m.,

- TO-

93 Inches by 23 Inches.

Giving perfect satisfaction.

USILD Dy

litint I3ros. Elctric Light Works,-
Royal Etectric Lighst Co., -

Windsor & Sandwich Electric R. R. Co..OGives the advantage of a beit with the positiveLINK BELTIN motion of gears. No centers too short for its use.
A piper manufacturer said to tis :"I1 arn using 88 in to drive mly lowcer floor, including

ny paper machine. Its positive motion, never varying, produces a ton of piper more cvcry
day. E.,cry slip of the beir, or stoppage, means a loss of too feet of piper, and this nover
occurs now.Y

SPECIALLY ADAPTED FRIR CONVEYINC AND ELEVATINO AIL KINOS 0F MATERIAL,

1 ILLIJTU AE
_______i 11 Patenit Frictioli Piulceys

FREE :

THE SMITHI PREMIER TYPEWRITER,
THE EDISON PHONOCRAPH,

AIND ZHRIR SUIPPI»is.
D)ESB= AN» ABI:S

HOLLAND BROS. &YOUNG,
174o NOTRE DAsF ST.. - MO\TREAI.&

A Weckly =ornlof advance informa-
tio an ublic works.

T'he recognized medium for advertwe-
metfr'Tenders.*

The Canadiau Mfie & School Funtlltre Co.

HqAVE YOU SEEN OUR NEW

Terra Cotta TNe
For Towers, gables and' àansards ?

METALLIC ROOFIKG GO. 0F CANADA, Mt.
Rear 84 to g0 Yongc Street,

- TORONTO.
TeIep)oèa 1437.

3AANUvAmiUsKes OF

Eastlake Mfetailloc Shin g/es
- AND-

SHEET STEEL BRICK SIDINC PLATS.

AND OUT OFF OOUPLINCS
For EIc;ric Lighit Stations anîd ail purposes wvhere intermittent power is required.

MYILLER BROS. & Tomvs,
<isccssore bo Miler Brou. & 3laclcu)

Toronto Office: 74 York Str@ut. MONTREAL, QUE.
EST.àBLZSHED 1869.

London.
Niontreil.

Windsor.

october, 1891 GANADIAN ELECTRICAI, NEWS



ni SUI3SCRIOED CAPITAL, 1010
FERSBROK Bios.AMOUNT ON DEPOSIT WITH THE GOVERNMENT OF LANADA. $54.724.

RingSf.East -'OJWT.SIR ALEX.CAMPBELL.KC.M.r. PRM~
King t. Est, TOBNT0.lm i(Iut Côvr. 'ifOnte no)

UAHIAtJOHN I. BtAixi ESQ.-VICE: PRCS.

Side-Blocks

Cross-Arms:
WVRITE- FORPIcS

1Iase mention the EIMîla . KW

%vhcen corresponding thactirs

G.C.ROBB3.Chief Entinter. AFRASER. ýS. Trea

CONSULrTIN EGîEES HEAD OFFICE. 2ToRONTO ST.
TORONTO,

Prevention of Accident our chlef atm. Economy of fuel secureci.
n10TE-T*he oirffle of the Company have been removed frmn above addresa to the Canada Lire Building.

Dodge Wood Spli PuIley Co*
MANUFACTURERS OF

SPLIT AND SOLID

PIILLEJ lmY5S
OF EVERY DESCRIPTION.

Our Iron Centre witl, Maple Riii Plulicys are niade specially fur high

spceds, coinining GREATEST STRENGTH AND DEST BELT SUR-
FACE, wvi:h Iightncss in wcei.ght and pcrfcct running.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Co.
Telelioe 280. ORO TOSCity 0ffic.6 . Sa ing St. West.
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Telophone 2080. TORONTO.


