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M'ARSH INDEPENDENT 8TEAM PUMP
FOR STATIONARY, PORTABLE AND MARINE BOILERS.

OVER 2,000 MARSH PUMPS SOLO 1H THE UNITED STATES D1JRIND 1890olAT a recent test by Prof Cooley, of Michigan UniversitY, 48
de grees of temperature was added between condenser and
boiler in passing through pump.

Absolute Actuation and Regutation without the use of Tappets,

Leuers, or other Mechanical Construction.
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P'UmI. .~AA uAAu A I . .rc

JOHN CIhuES & 0089

A>, ilie exhau!)t tttonj.gIcs %% il fccd mter aund rcturnb to boiler, thcrc is no losb of
liit, lietcte ia lb 01tC 1ttos CLofloittal.A punip in ube. FOI hot Ur L.uld %-atcer or iuquid~..,
msith mu thouit fiandi I*utttling. AttaL0.ittCft, No 1 MI1 EIDER MAD>E T I1l RE-
CORD) OR BECAN1ES 101OULAR AS mI-E " MNAIZSI."

1>utmited iii £',ajZa 7th .Febritupry, 188..
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CANA DIAN
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AND)

STEAM ENGINEERING JOURNAL.

TFORONTO AN1) MOTIACANADA, 'MAN', i8cqî.

DANSEREAU'S ELECTRICAL WIRE SUBWAY.
ritEjj invemtor claimis as a main feature or lus sobway tilt tise
îumde.; tif tilit trct n.aiîcoa for tilt ctailibhiglcnî Uf the

aimduta ended to tec,.i'.c tilte cIetrii-. t %Ire. At zttîcet

<,a ,îe.m tilt :aubw <t>b s ors ne tiitither t ilriglit .îmî<leâ, .us blîtît'
11, ligure i. 'l'le conduits A Il and C 1) ovcr.iap one another
ait leVels clifrering
as far as 1), %vte"
the suttl.y is
:ugain raiscri in E.

In the conduits
aIre fflaced Cross-

ba,.rs, slîovn in
figure 2 and fully
sketclitcl in figure

3. iii figurte4~are
IcIpreseliecl t wo
différent nieibods.-

Ilf Iaying tlle cub.
'ta ;ti section A4
Ille corbst0inc 15

inulependent ofte
bay;t, wlîercas

InI section /,' tte A
cuîrbstonle forins1
piart of the scib-

diaînîed for ibis -N h
bbtelm of subway

ist. tllî se
maide of the water
(o>urse, wbhich is
îîaved by the City-,
anul c(nse(îuently
reduces by Sn
mtcil ulie cosi of

211il. lTe tisec
mille of the curb-
stofle, wlîicb af-ti
fords a space îiot
otlicre.'ise takenl
up enllier for pub- j.
lie or private pur- <~~i

3111. Tîte cost
ni consiruction of
ibis subway wlîicb

ieduced.to a minimum, atnd the -tondtuits do not in an) nta)
inerfere %vith any private or public works.

%<Ir. M. E. l)ansercau, of Montreal, tlie inventor of tîte above
ma>, is prepared-.to-torrespond writI cit ai. corporations or

,trparties t-oncerng:aragee s tu th e adoption of bis
subway. _________________

One of the tcxctt quecstions in tcan engineering to-day is. of how nàucti

,Ieani cniginc. others thatt il malces no ippr=cable diflerence an cconomy.
eind others stili. thit ciia source of positive loss.

THE QUEBEC EXPLOSION.
OUR Coli (um por.rv Ille Stiilfù'narY IAm,'ineerr, of Chicago, 11n.a

rL.Lt ~sm.refugicd w tue tQuebu. %vorbict M<IIl liouîkg

b)utltit fi<altlè; tndi %..,îuac of tilt c.[)qplusn tltffctlîî1. frontî thc
accouint ive înîblistied.

Accorciîi: tu
this Chicago
version, luec
tverc îlircr boil.
crs ttitl, a Iai-c
<Iruin crossiny
otr thenm, and
witih a stînt off
V nive betwcen
cadil loiler andi
the clImm, .and
the Safeuy valves
-threc iii nuin-

Q .~,.- - drilîn and noncP <ri (lie bimiers.

Ou look ai then
proceeds : "Asr sketch, vht

litIle mnystery re-
maiined about

thdisaster van.

place ks ast on
liii ~ I4 ~ k. ~ishnicuithat any(mari, or sto

iCal enigineers,
buchers, boler-
inspectors, or
just plain, cvery.

~ <j day idiots, Could
have su uitie
comminon sense
as Io ConStruct
su certain a
deatlî tr.p."

WCe havc takcn
soinc pains tu
find out wbetbicr
or 1101 11here
%vas any truth

in tib Chitago suor>. W'J hi.î'e postole t!,bur-ntc that
tbe boilcrs %verc not am. ngcd as our contcmporary dcscribes,
but wcrc as we foinmcrly staîed, threc honizontal tuholar
bolcr!s, each wih a (Ionie of the ubual forîii, a'nd fitieri
wubt a sbut-off valve beticen cac.h done and the main Stemm
pipe, and ae safcîy valvc.on cach bolier and not in any way
conncctcd wiih the stcam pipe, and quite indepcndent of Ille
shut-aif valve.

Our friend bas been misinforrned and wastrd bis thuncler.
~'%' Canadians arc foolish enough andI st%îpid cnougb, but. not

Vof- I No0. 5.



CRNADIP~ ELaECTRICIUj 7'4EWS 'îuîy, i8qî
qille so verdanst as tlic Stfalipnary Rngîn4rte woil<i liave il%
rendcrs bciieve. 'l'li saieîy vailve oi luis eNp 1laded boiter was
prapcriy îîiaced ani of sufficicat size, but caee~esliad lier-
millet] il ta becoinet ruslcd ta) surli ani cteîit tlint the' boiter

burst belort flic pressure nuis lîigIî en>iî,'I ta open lic va ~lve.
Our- iritéîî< 5:>. 'l'tire mnlus ie c 5(11e poiwer ta Coliliptl

Oi<t'iieri anîc (oîrîeîcst ftcill p>il th flic m-il li nl, to(<I

iiriiculles, anîd liai allaiu filentî la lic diusreg.irulec, no mîasser
front whl cautlse, 'wliellicr avarice, .avisn ,ignoaranîce ni
udincy.',

Quise corrctl 1 Tlhîe Sarlî vuilve Shlilu îîver be stronger
thumn tile bouler, hut wvlîcn il is, or is ;tllawcc(l la becaille su
wlîcîler frontî "avarice, c.irelcssîîesNs, ignocranxce or- idiacy," ut il

better ta tell tlic fruitsi about il ili:îî ta îliuîîdcr about "' tiie
uterly îiiotic lack of intleiguence whiicl %vas resiionsible far !such
Criîîii ialisîîs

BELT WIDTH.
Switî-tiow or ailier, Iîatver tsm steCi to le afraid la gel helt>

%vide enougli ta o ie lic oIztat thîey put upoil thiîcn. Tlhey
wvili get a double ihicl, bcit, or strain whai tlicy have ta tlîai
poinît at whicl flice lacings are in danger of giving wvay, aîîd tlic
brarings arc beiiîg waors by tlie excessive pull on thcem: thecy
%vill claub prulîlers' iik and other lîlesscs upan flic bels, andi (In
.îlmast everytiig tlîat 111e> caîî think oi, except get a %vide
ennugh bcIt in flic first pîlace. Extra %vicltlî mnctis extra dri'.îng
pawver, ba necarly evcry fiie, tha.t il mia> ie put clownî as a
wotkiîig rule. Iltîicarly always uîîcaîs clnving pawcr in pro.
portionî ta tlie wititlî, ailier thîîîl'4 bcang as iîearl>' equal as tlîey
caîî ie mîarie. Alîîîosi aniy eigi-iincli hel shaould drive as irsuch

.î tfu-inchi belt (if tlie saine tliickness, material1, coîîdiîi fi,
tiliincss, arc ai conîtact, etc. Aliiost aly I 2-incli beit wili
uindtr flic saisit circunistances drive flirce finies as imich as the
four.incli belt, anid hiallas iiiuîch agalîl as flic cighît-inch hels,
joît likc ih in evcry Iay i :y cas: a liitc moîre for îiuilc>s of
%vide face iiian for ihiase ofinarmow face ; aind il %vili oficotîrse
cost maie far %%ide beits tlian foi' natrrais ones ai flic sainîe îlick

lic.%-; but iii neail> ceser% case il wiii pu> ta gîve wudth. Itiere

Can bc lOSS Of t'lme al a machine, and c"en I through a miii, by
faîture af a bell ta stari up %' îth its Iaad. The attendants ai at
machine inay ha% *r :ai aî, c% cr) onc in the whaic establish-
ment mia% h.ue ta stand a-round until the hell is tightened.
This may t.ike.i ina. rhcore ray bc 400 hands %pairs, of
hand5) îv.titing for that helt to start ifs tond. The extra width

ofibeit, tlie extra face o ai tillcy. cumn bc paid for by'ftle cost oa
vcr>' fewv sticlî stoppages -,perhaps by aîîiy anc.

Blut it i- fint always nccss;ry to have extra cast of bels. 'l'lie
eulra pulicy face wvili alîcîî do tlic business ; usîing n sinîgle beit
of double wviti ratier tisait a tdouble beit af single widtlî. A
double beit dlacs flot realiy divbe twice as ilnucli as5 a single anc.
Il scldo,,, drives ore 111.11 lalfas aîîuch :îgitin. Th*is beuîg thie
caise, il is better to hiave a i 2-idi sinîgle tlîaî a six-inhidoiuille
belt. Il tlic beit bc iaccd, flic i2-inch single is reaily stroliger

.as 1ar as clruing gocs, tlîaî the SiK-inCl double, becauise tlley
arc apîta i c Iaced whhl tile saine miateriai, or faslîid wvitlî lirai:
ticaiiy tlie saîie lastcncers ; and as il is tlie lastciig wlîicli
dleterlmilles tflic si reng tli oitlic belst, 'oîil in;îy rI îd Iiat tile i :-incli
sinîgle beit lîab double as îiuc streiîgtli ai fabteîîitg to stand
file straiti, as tlic six-loch double.

Tlierc is one tlîiig ta bc said about douîbliog flic 'viti (if flic
bedt ta gel <luible file drive ; il %t'ill soiioetiîs ladl because flic
belt is too rilzid to lied clowvn %vel ; ani in stîch cases it will aiîcîî
lie fouiîd îlîat twao six-ioch beits, side by side, %viil drive suarc

tlian on i 2-loch. Of course a ruibber beit cail lit be cut clownî
tlic iniddic ail> ore tliau a canvas ne ; hut leather anes gen-
eraliy cao, and tlîis wvill aiteni lc faund a good reiecy wvieîî a
%vide beut will nat drive. 0f course %u'ien it is a question ai bub-
slittiling a %vide beit far a iîarrw one, tiltre is less dilliculty and
expense in gctîing anatiier anc ai single w:idtli, titan la ciiscald-

. ng flic first aile and gettin4 ane o("loîîhlc 'vidfl. 'lle question
is one ai îîullc>'s anly.

W itere tilere is cansiderable crowiî au a litillc>' andi it is iatînd
hy t1e appearance oif the side iicxt tal tlic puliey that il is flot
hvddîog içeil, Iliat hIe cdgcs do0 flot touicli tile pîiiicy, thle i rouble
inay offern he cuîred <wvitlî a ieatlcr belt> by scauriîîg il clown thic

îiidle, hall iva>'. If i he a double beit it olay bc tut <lawvn
thirougn tlie miter layer anly. d1fech':nica/ jVezws.

BOILER PLATES.
l'îl. iethods eifployeci b>' Messrs. Craintp in flie building oi

a large niodemn boliter, wvitlî thick plates for lîigh pressures, arc
illus desciibed:

'l'ie plates arc, in thec irst place, pickled in a1 wooden bath
continig a 5 per cent. solution of sulphuric or hydrochkoric
acici. Afier remlaining in thc bath for about six liaurs, thîey arc
reiiiovei anîd îiîoraugliy scrubbecl wih hickory broonîs, w'hile a1
stiong streain of freshi vvater is playeci upon themn. They arc
then iniirsccl in a bath ai lime scater ta neutralize any reniain-
ing acid, and again svashedi wîith dlean 'saier. Ail hales aie
drilleci, andi Ic edges ai the plates ar' plancd aîîd bevelled for
caiking. *rhc shell pI:îting is bent cald ta tlie proper curvature
10 the rals. The flanging isdcone byTwedd!e hyciraulic flaiigcr,
the plate bcbng hcatcd ta a bright cherry rcd. A length oi
about tiglît ect can bc flangcd at cadi hcat. Fumnace inauth
plates arc îlanged in cast iran dies ati a single hica't.

Aller the flanging of tube plattc5, etc., is canîiplcîcd, they airc
rehcated, and the plates are straightened on a cast iran suirface
plate, and finaily they are anincaled by caoling ini the open air
fromi a cherry red lîcat. *

The nveling is perlornied by a Tweddle hydraulhe riveter,
usîng a pressure oif i,Soo lbs. per square inch on the flange,
%%hîch gives a !stress of about go tans on the riset. The sta>
tubes are screwved into bath tube plates and expanded, the ends,
in the combustion chatnbcr bcing bca-ded over.

May, 18qiCANADIAN ELiECTRICAL NEWS



May, î8gî CA~4IlD1'Ri~4 BIiECTF~ICIALi 1~4EWS
A MONTREAL ELECTRICAL SUPPLY HOUSE.

WVi Prescrit ta olir readers lîerewitlî a bni description of .ni
iliterestîirg visat whichi our Montrcal. rcprecntatîvc made ta thc
establishmennt ai 1. %V. N'ess, 644 Craig strect, in 'bat1 City.

<)ur corresponident wîi ites Thilîs finit is rapidly buiilding. tipis

very large trade in electrical supplies. Tlîey have heen runîin>.li
atl full lime ail wintcr, and are stili beluiid wvith orders, shipînents
being frequcntly male as far wcst as Blritishî Columbia, id to,
Newfourndland eastward, and cach mail bringing casquirics front
ail parts ofithe Dominion.

The acconipanying cngraviîîg wîîll giv*c a fair idea of the

No. i.

cetent of the present premîses, 6ic flâts beîng otcupicd exclu
sively by this anc firm, thc ground floor as an office and the
others for show-rooms and fariory, thi enahling the nman-ger
Inohave apersonal superision n% cr ail tlie work, %% iii
itsehf a grent adv'antage,

As tuanuficturers, n specialiy is mîadu of iclepbanoies, wlih
-irc turned out in first-class ordcr, thorotigly ttee, ,111( icady
ta be connîectcd tlic momenti îcccived. Cul No. i show% tlic
E xeli.isige l>atern iiistrnînnt, siîilar to Ille Bll. Cut No. 2
gives a c.lîiaper foriîi, liaving a traiîsinitter amnd silagneto coin-
biiîed iii anc bx. Ciii Noa. 3 represezits a very neat tclephoîne,
SI) canisirîice tl Oint it Ilav bce placed (1ix tlîc dcsk ate eln d oi
a1 IebeCord, foi. Conveitienre iniinaving trois anc part oi the
tlesk tu atiatheî, or-, if desiied, il can bie înaintel ail a biasb
sixtîlie witlî ýi swivel, thus eiîalng ne t(i turit it asicle wvlieiî
tnot iî iseu. A simiali li y hattery is
tiscd for titis inist rumiîent, anîd Ilay
Ilt- iîlaced iii a drawer. Th'lis iii a
vcry cnvcnicilt arrangementîl, suîd
qiuite papmlar, esîîecially wîitl office
mîanagers. IVrloîs clcphlîaes-

-irc also inaiuactured in large
siîiînbers, ancl so arrangeil <lnt
cacli inlstrumnit l:s ils nwn sîvitclî-
board, eiîabling any rus or flat
ta coliiiiîîiiicate wViil iiny ailier,
aiîd, %%-leu calliiîg, nut bell rinîgs
otiier <lîn tlie ane wis1îcd for,
(sec ctît No. 4.) The teleplînl
clepartincot is iii charge aif:a fore-
inain wlîo lîs lîad iîî.ny years
experience in Canada :nid tlie
Statcs anîd is a practical woarkiiaiî.

A large bîisiies. s k(loti1e in an- NO3
nîlunciatars, wlhicl are lieî e mîains.
iacturcd iii a large varieîy oi styles. Sottie ni tlîc hurgest
public buildinîgs iîî M untreal coailin aniînciators bcariiîî tlîe
limite ai T. NV. Ness. aiîng tilt: largest beiiîg ne ni 200 draits
receiîtly sîipplîed to tlîe laliîîural 1 lntel, caîiiîcuig tlîe différent
ia'ans wîith ilueir office. M;iny speiccitl r(rsare rccived, but
the pîrincipal kiiîds iii gelicral deliand ire <lue - Norway I rai
Gravity Drap," tlie " Needie Aiîiîiiîtcia<a(r," anid îlîe " Ness"
Special D)rop, fitted nip oi course iii cvery possible style ai case.
btt usually iii oak, walii, chîerry, oir asîl ; soiute very lîan<lsoiîîe
iraînses werc noticed in course afi mantifacture.

The iachincry s Il rau by clcctricity. Vour corrc,Ipondci<
ma.de particular inqiliries in
reference ta tlîc satisfaction
given by this as compired with
stcarn or olhier motive poa1%cr,
aund the inen ail cxpressed <hemi-
selves as periectly satstied withî
tlic systci, and tlîerc is no do<îbt
wvl.îatcver <luat clectricity bias
already becoie the iî1Os< desîr-
abie pawcr. <lît Caulie uisell, as -

tlîe runnîiig cast is practically
il, and tlîe results pîerfectionî.

\Ve werv peisnlly conui<d
hirouil (lie SI) paci<îus, ivei 1.

lîghîcd show-mois. 1Every<lîiig'
<a (leliglit tlie lîcart of an cc-
trician, front bells, batteries,
indIuctin cails ulagnels, andu
telegrapli instrumîents fur il c
in:ueur, ta îîotors, incaiîdes-
cent Ianips, anz-1 electiical books
for tie mare advanîced studeuits.
A spleiîdid aLsmirinment ai coinî-
bînation fixitires, electrolierb.
anii clecttic lighu bliadcs, oi aIl
sizes, slîupes aîd culors is bliewvn.
E.I.ctr-c;td Clucki. %elitila ionn
fa1ns aind clcctric g.tîs liglititig -tic -

aIl1 ii active operatsia, evel y Nu. 4.
slîeff, caolter, anid slîow-case
giviiîg a î'ractic-il deuîîisirationoaia icwoafiî ilînauy umes <o
whiclî cecricity is now beiiig adaptcd. Thiis homîe cantrols thec
Canadiau igency ofisorte ai thie special lincs, buclu as " Tlî Con-
necticut M otor." " Tle Auburn W.atchmai.n's Clnck.," " Th, L undy
\Vorkmcn's Time Recorder," " The Edison Lilande Battcry.

We arc pleascd to note that thec furni mentioncd hans succced
in esuabli!shîng sucli . good cannectuon, and arc bure thai. oîîr
clecîrical fruend:s% 'ill becacnbiîn thcîr bç%u i<tçtÇbt, hy iriting
<hein for quatations.
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MRi. JAMES MoARTHUR.
T'îl stibject of tce nrcotuîpanyitîg sketch i% M Ir. Jaîicç

iNCAriliur, prescrnt l'rcsident of tue Biritisht Colunmbi.î Marinse
Engicers Association No. i, n lîich suas foîîïue< ,et Victoria,
Il. C., in the cari> liait of 18t0. M ri. Nc.%itilur %%as atie of tîte
charter itviilubri, and li' friiii. the irsi taket .1 Sr> livel>'
htiitcrest iii tic nrgaîîîziiomî ati j ti ccoss of the A'.sor;îtiou

NI' 'aie Artlitr <s i soint if t1id 'rf oila, ham iiil' liect boni asi
SOltil <.teCii'S li SCOtlaud. oui tic 2211tl Oif 'aad,1850

1le cneatîccctl) learti the engîîlcerîîg tradi t i l carl' tige,
%ers tng 'ut .îpat' 'iîp the l'arigon \Vork oif Jutîîa"
I undas, of I)tluds., oî«ilàmir Vfîe, îue'rkng ;v; a Jnurir>'uyn.tî
for t% short tinte, lie lef, s' "titîid iii tue cuuîpioy of l'eiîtant *&
VO , tiffl ettli h 1 b> niigoi lie a . 4f.laîuit mit ti n Itr:ti~t <'lu îli i

i 871 ini c lîrg' tif fouir t a. tiou etîgiors- for tht' laii' MriF

Blarnard, n'lo îitled ta mise stei englilos ta ]iaut supplies tti
iiarker.-ilii. 'Ite ctiteri)ribe, lioN.Ccr. feil tbrîugl, astitg t0
the bad sute of te ro:mds, altlî<tigi NI r. :'.iArthitr stcedode in
gettlng tue etîgine lie n'as mns cha;rge of couisiderab>' fardier titani

%v'as helircvod possible.
'Mr. MeArtîtur na', next eîuîlayed b>' tue Ktîrtz & Lasse Ca.

a% engîiter ai tue minetis ai Cariboa, but tue inities îlot jîa>ing
sucîl, lic retumncid teî Victoria atid engagedl as cliief etîgitîcer of
the bteatuier *«s.ariboo h'iv " for *ttessrs. Mloocis, l>cmîz & \cisoti.
Leavîtîg titis finisi lie ber atie nmaster inciatitc for tue i istinîgs

ýSun' \Mli Co(iplatlv for ilircc >oairs. In 1875 lie iîtîrohîaserd a
liaif interesi in the stern wlîcel steamuer " loa-ver," wlîtci rn on
tue Stickccn river. Theî falawing yensr bste %vaç lobi, anîd \Ir.
M cA rtutr rcturrîod ta Victoria andit

tank service si) the theuî non'ý Piîoncer
i.îno fouîc t11 1877 b>' Capi. Jolîi"
I rvmttg. 1le lias sinco roiaisncd ssiît
thîs couîiiany, non' ile Catiadian
Ilacifit: Navigation C o., Lici., aîîd is
1i0nV chtief otîgîneer <of otie of the besu
bouts, the " I. 1>. Ritîtet."

àlr. Nl(jrtliur es a1 liat suh lilas
îuiade a hast t)f freinds. and b> (lit of'
liard antid > nol an .îd sto iin-

etîeîslias .iu tunutîaed a gond
slîarv oif tiis- n'a'id's gontds. lie. is
Iltrîiemd, antd has a f.atîîîlY of wtîni
boy's suîd gIsl. Hle as a piantîictt

ticîtîlber of the Fî'cecitsotîs, Odd
fellowb andt A. 0. V'nitcd W'.orkiiien .
ai tue lasi lie is a charter tiietuibor.
iHîi tnJ tue (tonidt<e and esteciin of MRtu. JA.%Ir
lits cenplayers auîd the respect uîîd

.cduîîîra.iitin Of lits frîids,, Mgz. 'M-ihtrur à!, tu'da) une uf tlîe
ii<i>t p~ulai cngitirers lit litasl (. qpltiibi).t.

NEW INSULATING MIXTURE.
A SW ilii' 'i aiîg cOoiîutid 8.all"d " salitte* as ultus des-

t ribrd . usi tîîîîascd of a untsutre of golaiinc ýspcci;dIy niatie,.
tesit oi. oxidizcd linse< ail, resin anîd paraffino. i is cliecap,

.tdcnti :1 sulphlur. he proportions of the siuixturar

t.l<îve glute k(oI/C de gwit. ,ooo parts, resin OsI, zoo parts; oxu.
durit luisced ail. ;o0 patN- colaophane, t 5o parts ; paraffine, 25o
parts. 'flir glue is prcpared b>' takiîg the refuse clippitîgs of
glat eb, andt %oaking tioîî nis t Id ss'atrr for ant uiglit. The next
dus' tliey arc straîncd, anîd nabaied iii severai waters 'antil the

ntris cIear ii an trou botter thiere are tiioti placel u,ooo
palis <if uvater. tivr' partso arboniate of soda, and dry glave bkiîî

:; paris. Thiîs us boileci for si\ consectutive linurs, thetor
turitg teniee s mt osaporntes. 1 lie nhiole batliuig uîîass i% nc-xt
rin aver a steve. acrass,% itd %train us passcd ta prevetît the
gehautin caa.ýukîxing. 'lhe boimlng solutioni is reccived by a
noaden tubt thiroutgl %hticli a ctirretit of wsanun air is passed for
n lious. T he t'esdur toit li the >ucve is boied ni) svth %vater
for iice litrand ulshi ti licrd cati le uscd again for <lissais'.
îîîg the glue, but ts tsuite witiî onlly 200 pae of glos'o sktn.
T'he gelaitinots% solution is put itil a boilern'ttli tue olten orolcc
acid used ii cantile mîanufacture lis the proportion of gelatinous
solution, u,ooot parts ; oleun, So puits. This us boilcd fiar haif an
hour, niier %s'lîch sern parts af cautic potash solution (f'ufty par'ts
ivater'. is added. 'flie boiling is iîîaintaincdl for ap hosir, sa as ta
saponify the alin andi <atm a scap~y pulp. The glovo glue pro.

parcd, rcsin oil, lînsec1 ail, colophane and paraffine are added
in) the propo)rtions abovc statcd ; tho whoic ks boleiciimtil lionio.
gencouis 'his boiling gerîerally lasîts about four or ive, bouts

Iietitir Ipitittirjdle

QUESTIONS AND ANSWERS.
C. ri ars yotu iiiforiincuas to wiîat is wvrong %vitii

nsi) crngine. I it sa slid %nive cylinder 92"X 20', rCOaitlIonS 200

pers minute. 1it seemns Inirn very wchI until thle large planer goes
on1, aînd tltct i laos speoed.

ANXs. -- ou do nlot Xivo dlata cnoughi for us ta answcr your
qutestion. Vaut gavernor rnay ho at filli, your steani pipe mnay

ho too sijiali, thc %alve mnay ho set %% rang, or I>c ioakîng, the
îuîstun inay le.ik, or îîerlîaps the englue ib ton sin.-tl. Sondiit us
.110onE full da.ta and ne n Iii try ta hlpl you oeil.

"J. 1)." wVritCS i haVC a1 6" single loatiior boIt runining
i,6oa fct lier stiule. 'l'ie diriver ib 40" ini diainoter, and the

ilriven 18. What hiorse power shauld this boit delis'or?
Rui 'ti-)is'ide tho nunîber of square inchses in contact wvitl the

petite), by 2 ; niultip>' this quotient b>' the velocity in foot per
minuite, and (livide b>' 33,000s. AN.S.-VaU 'viii have 4 fi. af bclî

contact an sinall pulloy lover 48' x 6- 75 = 144" x i,230.4C0
7' 33. 00

-7 4 very noariy ; si %auld bc safeé ta say 7 4 i . 1>.

- 1î-îgîneer" asks: What wvould you rccomninc for taking
out the' scale thiat has bccoine pretty bad> crusted on tho flues

ani bottoin of a boiter?
AN.s. - S 1i ppcre eliie1 i, f a xseed,

graund sumac or any other nituci.
laginous seod or hart, thrasn min tho
hoiter wvill loosen the scale, wliich cati
thon bo renios'od througli the biand
hlos. Wlion uising any substance ta
romocvo scale, the boiter should flot ho
awe< ta runi 100 long %vitbout
canii oui, as the loosonoci scalo
iny accunîilate on the l>aîîoin of tho

boler and caisse tho shoot ta humn.

'1T. \V." says : 1 airs aking a glass
plate cloctnc muachinie. Can yau tell
sie lion' 1 catrsîîakce the halo in the
contre of tho plate ? 1 have tshod tîvîce

s s but broke the pîlate cacli tiic.
~\tîAîTîI.u.Aîîswcr. W.ass iîîay ho roadîly

drillod by tising a steel drill, hardenodl
but flot clrawîî ai ail, wou ssith spirits of turpontino. Run
site drili fast arnd <cd liglit. (,rund the drill svith a long
point and pionty of clearance, and no difficulty ivill bo expont-
oîîced. Tluc oporntion %vil] ho quickcer if the turpontino bo
baiuratod witlî campliotr guin. L-argo lioles will require a tube-
shapod tool wvi:l fine lootli like a iosc-bit, tisintg the saineo
solution.

"J " asks - What would ho thîobest way ta dotormine the
horse polver a given boit would ho capable of transmitting P

ANS..--Tlit hiorsc power of bcltîng or tlîc tiactive force
exertcd by loather bands of a givon svidth nt -i certain spoed
cxprcssed in foot 1Iv)uids or in any othor positive way, is nast
gcîîcrally knawn. Tiiore are sarie hlf-dozen rides professing
ta give a unit for horse powcer, but ticy are obviauisly incorrect.
A horizontal boIt of a given iengthi will dive marc than a
vertical beIt of tlîc saine icngtb, a long boIt more than a short
otie, anîd a twisted boit more than cither, becaiuso in the case of
the horizontal and the long boIt the sag and woeiglit tend i0
praduce closer contact and resist strain bottr than wherc the
boit merc>' hugs the pulio>' by its tensýion ; the sanie is truc
of tlîe crossed bocit wshichi onbracos miore of th*crcunfcrencc of
the sulicel driven. Frorn six ta eight hundred foot per mniute
for a ane inch boit is saidi ta givo a borse paor; thrc ta four
lîundred for a two inch boIt ivili gis'c the sanie, and so on in
inverse ratio.

NIm. P. Cram ford reccntiy deivs'rtdan interesttng and instructive lecture
on -,icctruscuty and uts Appication sea Lght anud Hent betore the mcembers
of the Hanlton Association.
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ON TUE STRENOTH OF TRIPLE.RIVETED BUTT-STRAP

JOINTS.
ln the October issue ot the Locieitotitc %vu gaive M r. John 11.

t. tupcr's solution ut a prublin ivcted joinits, ami iii tiis isuîe
%%e takt pleasure in rclprtoduciig a solution ut a stular liroblemn
il) Mt. \«.tri Clasoft utite lidin Locomotive Works. lThe
diîîitensbiois of the joint it question are as! fullows . *UI*ie plates
Mie (u stcel, ),, ot an1 inîchi tlick, and wiîhl a tcnsiie sîrcngrh of
55,000 pousids to the suquare inch. 'l'ie rivcîs arc ot iron, >4 of
Mn inch in diamictcr, rvith a shicaring strcngtlt of 45,000 potinds

ru te sq.îr mn 1.11 tedouble retedl POrtion tue pîltd.i ib3,
oisandi si, tilt outside ri)% it ib 6h miee. rh problein is,

r,, tictide m liat tiîc strcnigti ut the joint is, ii terns ufthde sulid
jilate, suîd in mrt.irdatL %% itli lte i'iîidei ph a (Lit n iane
%itih ducs îlot expressi) provide foi Joints, of titib tharatter.

MNr. Vanli Ciaili's solution oflthe problcmi was given ut lthe Sep.
teniber numiber of the Locilipoive ; but, as il was diere given, it
conîainied several typographical errors, whlich have becît correci-
est in what toiiows:

Titere arc thres: ways in wliici a joint of titis clînracter îttay
rail :(j) by sltearinig il lte rivets, wiîich involves rivets Dl it
single shecar, atnd rivets C in double shear ; (2) Iby a fracture of
the plate across the line 1)1., and a simiuitancous shear of the
rivets M1) ; (3) by a fractuîre of the plait along the lisse DI).

Let us considcr a portion oftthe joint 6à incites long, say the
portion inciuded bcîwce:n the îwo long vertical iincs passing
througi the rivets DI). ie stressti ot tue soui plate ina ut
of this iengtit is

Strength oftsoiid piate=634 x M6 x 55,000= 134,062 potunds.
if.the joint btcak in accordance with tue first supposition, there

aire foinr whole rivets, CCCC, to bc cloubie-slie.,red, and ople wiîole
one, 1), Iu be Thgeseac.*ie dianitter o! the hole filled by

tit- sie t beiitg, S-t4, 13 16~ ut an inch, lthe seLtiOnai1 arca ut ecil
sivtt is .5 185 sq. iu. H ence
'ýhst.iriig ';trengtlt of CCC~C .sm 85x4 x 2X 45,00o0 i 6,66o ibs.
<;ieu;triing sîrengîli of /) - .5î 85 x i x 45,000ý 23,3.32lb.

Sîrcitgtii of joint, on supposition (t)= 209),992 ibs.
'l'ie dianice.r o! tile hoit- filleti by tlt rivet, 13-16, 'vhen ex-

Presses]clccinîiaiiY, is .8125. If lthe Plate breaks across Bh, it
suoraice with the second supposition, te effective scini

tlt part of tue joint under çonsiderarion is reduced by lwicc titis
aintitt on account o! the two itoles punched or drilied for lthe
rivets CC tai lic oit the linîe 11h'. lience, the effective vidii of
plate aiong titis uine is

1lence, the resistance of the 6>4 in. section t0 fracture in this
itanner is
'k*nssûiî3l strengih of pltr atong 1111=4.875 x )i x 55,ooo = 10o,547 lbs.
Sheariiîg sîrengîti of onte rivet in row DD=. 5 i8.5x i 4.5.000= 23,332 HX&

Strengîli o! joint. oit supposition (2)= 123.879 tts.
oi thei titird supposition, ove have ittercly lu break tilt plate

across
6.5-.i25" 5.675".

1 lence, tensioni strengîhi of plate ;tcross DI) - 5.6875 x )4 x
i5,000= 1 7,305 Ibs.

l i .ccordaitce 'riîh the 'i>ladlpitia rule, 've are tu akc lthe
ieasî cf the thrce strengths of the joint computed :rbove, and
divide it by the tensile strength of 6.94 inches of tite solid plate,
witici sîrengîh wvc have -ilrecady round 1u be 134,062 ibs. Obvi-
uusiy, the joint is wve'îkest aiong the line DI), su iduit we htave 10

callits1 strcngti 117,305 pounds. Hence, te L)erccntlage of
sîrengîh or the joint is

11i7,305-*134,o620.875

Flenice, the joint, In its îveikesî parrt, lias 87,4 pier cent. ot the
strengîli of the JOl!ci plate.

Il t ay be weIl to say titt tue nutniber 2.4375 1m1 the ctît rcP-
rescrits tue distanice in the clear frot edge to edgc ot the rivet
holub, though fur Ille sake o>f cIearnelsb, il l'à 51lovvt as~ iough il

e (solîde fni lous tue lic.ul ot une rivet tu Ille liîed ot the îtext.

IT LITERALLY FILLS A LONG-FELT WANT.

Hditor EutcTNiccAi. Naws.
D)I.R SIR, 1 11.1e retCecd foni issues 01 )orir %lut.iblU

palier, the l~.~.iu..î ~ ,and 1 find eaklh noînhffer muore
initerestinig. Il o as jubst o ha.t %o e nceded sui C.tn1.rda. I orteil
tciî .rnno> cd tiîat uc o erc tuniie u go t<î the bt.ttîes fox sutdi
information, but thrnkh to > ur efflorts tiî.r 1!, ito% a Loitditijiti ut

the pst. 'utrs respectuiiy,

1Electriciait Kingston lcnitcn'iatry.

HORSE-POWER 0F ENGINES.
Editor FL&tci-itiAî. Niors.

D)EAR SIR,-MNr. JoIIn (ait, C. E., unde(Irtatkes to aCt as at
"6governor» tu ie as to rate ut travelling of horse to f'înd horst-
power of enigine. T1his is ail rigîtt as long as the 14safety Il and
IItitroitle I valves are uir.aiperccl wVIth, the work WiU1 still go on1
with perfect Ilsafeîy."1 1 find it ks necessarv now for mie 10 act
as an "autonmatic regulator» 10 him. in thiat m:rtîer, 10 put liiii
on lerrr/irmi:.

lorse power of menus enginse is only a conventional way of
expressing a certain size enigite, ani no two inakes of engines
aire alike as tu thecir liorse powver. But we rviii assume dtIli.
Il. is dermiite anti alike iu aIll enrgines for tite sake o! argument.
Ail engineers troîn WVatt dlon, cxcept NIr. Gaît, %gree tîtat .a
horse can exert his pouver 10 hetter or ail acîvantage ai two and
a liait iles per itoîr or 220 teet p>er minute, ;tnd take thazi ride
ini cacuudiiiio. Mr. \Vatt calcuiaîed his i-1. Il. oit tue largest
London hiorse (ilourin). lie %vas clesirous of his engines doing
aIl the work possible, or ot ratiîig thein iier radier titan lower,
so Ihat where steamn was substitutcd lie couid dispense rviîh a
greater nutber of horses to (Io the wvork rcqtiired.

Mr. Gaît says that "lrate aI witich htorse is travelling is niy)
one tillent in the calcuilationi." Certainiy il is only oîîe elemient
but il is thse cleinent tuat is wanting iii lus calculation.

Again, he s:rys "note the rate ai wlîicii the hitose is tr.iveliiîg
has evtry ilting lou(lu with the tffect but has noihing %vii.tever
to do vvith tue resuit." Ili ittechai.njis ti i-, incomîpatible. As,
1 saisi betore if you (Io not take tue rate al whichi the liorse
trar els int caictilation, %oiîý take iîtbo t.itr.ultii lthe rate .It

whichi the engine travels ? l'lie une 11n1isi, Of 1Cessilty, ]lave the
saine unies as the other in order-to compare thiem,-.vhieliis avJi.
Per minute Air P*erte at w/s/c/s horse travels, in caicuiating the i-.
Il. o! steani engines. For iliLsI ration :Hl. 1. o! steain engine in
nuinerartor ; power of htorse iii denoîninator
33,000 ibs. x i fi. x i minute x speeci of piston 1 1. P. +X, wlicn
33,000 ibs. x I fi. x i minute x what ?
rate ai %vhicit borse is rcquiied.to travel is nu: takzer n m calcu-
lation. ln fonnula torrn il is iliios for calcuiaîing the H. P>. otan
engine.

Lct A= area of' piston.
Il = stcaîn pressure.
S =distance traveiied b>' piston in~ feet per inuit.

A xIlx S
33000 X 220

If you %voîîld buiilan engine, by yuur fortiula, and guaraînec
it tol be of a certain t-I. Il., it wvould bc liku tlt New Y'ork strct
car horse-you wouid have 10 sing "ILittle Annie Rooney Il 10 il
before il wouid IIbudge" I i the stateci il. Il.

WVe are il ciiffeientiy constructeui-sce, réel and think difler-
entiy, and have dlifférent opinions. 1 likec 10 sec a mani have
itis own opinions, anid have backbone enougi in itin to assert
his opinions, wvhctier rigit or wrong.

Anyone who wisltcs tu puràue tue bubject furîlter niay wrttIt
profit sîudy any of the foiiowing works : " liutton's PI-acticai
Engincers' Handbook," IIMecianic's Own Iiook," Raitkîn's
"Manual ofîthe Stcain Engine," Norilhcott's "Stcamn Engîne,"&ý-c.

D. IV. Ross,
C. & M. E.
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BALL INCANDESCENT DYNAMO.
1,11F. dlyuo illi1ti te i lncîllewili) iN ,nitri'trd y tice Ba;li

1*elcti Liglit (*o.. l.d,70 Pendr su [t.Itronltc>. \Vlilc lils
gclIe9.1l eIC4git ( .1811.0t hi- littino.-l .îý Coenrci du c. )et tlherC

âgc m;îny dctI,îîit of çlclgii anudc ( oust rue.tîsoi elâ îhii re e.
1'liese i oin>mucd 'vth f lic liîîgli.t 1.14% vorkiiî.îiiiii iiP aund gondi
iateria uNii t Iî is it i îîout. Ii-ILke, il us cI;iinecc by tiiobe coit-

peleiî to1 judg c, #)rt' of tir lit' i, ef04 fih~cnt and bel Iic i cnt ing
uInçandesi nt d> n1.îmuo on Ill licmarktt 'llie îIitkt'rs i-laiîn ut
cn .111 lît ui c1i ,ohla .î lei a h wh Il il ltkî il un1 objef t to

.uiî> Lcîsin(,f -5 tir more: lîgls to o%%il nand operait ter o%%i
cI>nainuo, CaIPet i.îil> s' rt Illie) ts-L. Iîltt.tti) tsiîî,. lî*~.ot

wiicre .1 humle' es tutu foi Iliti1111; urîa'..
'l'lie Iliali ( oînpl.Illy ul'<î smpul) anl auttomatesl ctondenslnîg

eln ur rcmudtnt c aînd siop uiat foir dn% in>g these il> nios
wlitre othic'r pua I % ta is .uiit Tiecw eng iils opeîa le il

it clincud l a . oit font Il) cccel anc cint fier hiorse power fier
hioir. aind re<îîîîre but %lîglit at teionl.

'l'lie general details or tlîis sîtcw cl>'îî;i are aîs folltîîvs :A
1 ;raitîine - arutatiîi c of thc uisilil Blli ty>pe 15 tised lîaving a

ntuuibcr of se(t tioiî; tilt., airmaturne i aet il tttcd on a1 gtîn
îîîciul uxlb:tunchiig iuIt lucre-l c'ait lit- no ciectrical çannction
bctwveei tlle %%ires (if tlle armatture antd lits- litil antd shaft, andi

nue inagnetît .îit.tinbei o c torc of antitrc andt nmointing
hotib, and l giiNacqiinti> nu tendciu..> (ou lite trirnent t> lems e isb
îîsîî;l p:lb aînulnit) ioss front niagnetie. Iikagsc and faiicatlt
etirrents. Tu'le conintitalpir is
of! teinpe)rcdl copper. anul plaies
of aumpl c lngtl anti Nectiaul and<
instilaited ivith iica. Carbon
brushies are îtscd on tlie Continu-
ttîor, and< flic inaciit nîerates
wîîhîouî sparc. 01n accotînt oif

gra depîli oif pilate. flic continu.
tli' itill laîsî for yc:trs %ithtoît

iellcwal. A new1y paientcd
Ini îste lolder ver>' !sile in
design is uscii1 givutîg .1 contstant
anti adjusuable spriîîg tension
on tlt carbonl hrusli ; fis is a
ver>' important pioint antd oîtc
a'lichli as Ilîiiîeto IeCîtl lacking

lin ntost dlynamîos. '*Iit muagne
corcs aie tif Ille softest sîreciai
tvrouglit imaît. 'l'li inner çur.
facc of poles antil t standuards
for bcanngs are borcil at oc
oPeraioît, iitiing perIfect ahign-
tMent. As gis inctal inter-
chi;îgeablc self hiniiig anti self î..leA ,i

oiliîîg bicarings arc tiseil, ie
c-.it bc nuc dillicîîlty froun lîeating of jotirnll. Tîtese machines
oîîcraic ai îery lowi sîtecu. and as tue>' art conmpotîni wotînd
tuei egtilation froi nu oail to fui]lo adc is auttnnatîc. Tîs
nî:ucics arc catind for incandescent liglitilng iii size!s front
Sixictil tri ouc liindred and twceiv ive j6 c.p. lips, and for
arc I:j.htmg. fri-t itc tttwcnîy ritve Elits In cnier L"ooo. ,50
or i,ooo Candile pou Cr. 'l'lie Baîl Coipatty aIt also suplplying
fl :Il 7au1NcSs of ttt;ichtiîe wvotind fai nmoitr wvork for tise on
iiic.iitdcccnti îcrtiit>.

l I i ttttu.q tut was tilen froin & 4u hi1;lît iiit.tndeac.cnl
dvitaro l'iefI igen aizes are btiîlî wtu a fratnc of difféet

shapc lîuîît .îto,ot briniigng îlîz base line icaier tilt silaft, so
tîtat iIn .111 oi Ilirse machines luece la ail cettise absence of att>

vibration whicli iigit oiliertîse lit? c.*Ilbed b' Ipull of bel, or,

'klte Bli C.omnpany> ic*pcrt a large dela;nd for tliese maichines,
;Illt a1 niiinlbcr of n.rous aises :îlraiy instalict aire giving
g"] slfî lion '\fuill aNbomilicnt of izcs ,lie kepIt In stock
teail> four shtîpincit.

'Ilic firi eltciti9 traisîwav for inînling purposesý ta go imita apera-tiaon in
Anala, %%1ti i put ili the ce4a Va'.1ouurr et omci% ai Nnnaîmlo, 'Ilic

PlAN'. of - 'ie h il-m rtintalieni adIl ri so.ooo consists crait 8o horme
poiler geuit-cator. anut tau .3 hanse rxe'crr electnc locontotives. each of thîcb
%IItî l t a Mmupei o1S11981c unie an houx, i5o laetcoul cas. Othti

gc-n=rton- aml lic useut tn funînsîîl a correi for bg&ht in the mines. Current
ailI alses lite tmploycit in unrlung eltcrirîc ecltni ntci e

SPARKS.
\siî tdietrit planit tol 1w .d for sirtet lighî;îîig iî.vi arnved a;Mweta'
\' w.i

\'e*g. êaî ''' us ti prgn-%3 fier liglitilis; lis>. Village lt lnilimlv
eletricltv

i lent pro IuL1'% rlectrwcity andl î'letriclîy prnduc'es lient iiagnelism pro
duces telcîrtci'. nuit elteîrcity praduces IlgncîIeicm liglit rrl i e
ticily. and lcincity prxoces liglit.

One p>art by weigliht reek palcte nd îtio paris of biirni plasier es saîd
ti fortesil a ew iiiIl.tioit for elrctnie aires wlicl ai statut e~tlier luuul
tient or iiiiisitire. il is applieil wlile flot by lîleans of a tînîsh.

A vîsit of iislpectioii was miade rccently to rte 1Erltison <,oiii>iny s ncw
anîrk, ni Pleterbioro , Iby M~r. Inîancis, nuiiîtor cl the Company. anth nibcn-
nger oi tic conilany % nrks ai ,,cliccti(y. NAV. boane a(tlic new builil.
ing% nt Ileirl>ro wii shortly lic ready for occupattion.

Ail agretvuient bis lyeeîi tonliit(lcd be ic-eni rte City or WVinnipeg tendl tire
Austin strect car Company. by aincl. ani the introduction of ele:triciiy. uIl
coiiîp)iny*s franclkii s to) lx! exieiided tweiity.fiveyears beyonîi thc xpiration
of tlie preseni charter. Tweivc utiles of thec lectrie ronud arc to bc but iii
18 ulîill.s.

Air ingeuîioîîs -celt cii for clectnie lighît fitthîgs fins been invcnied in
1*igl.luid. lis noveiiy cOniîis in securing the: fend wirc by two eccentric
pinelies. anîd in te! (.ict titat. slîaild thc wire ntielt front over Current. the
coter (wlhi lias an internat stiid rcsting Oithc %vire) will lly dawn. tls
indicatîng Menat lia4 iiapîwîîel.

1 lic aninuai report uf tilt Royal iLlevtricv L.îglt Lo.. of Nlentrt-a1. is, colt-
adered lîy tilt dîrecturà to01w ofisa s.îtisf.ctory characier. A qîtarterly divi-

dleuil of 2 pe~r ceiii lins lk-te paid to aliareholiers atter iîîakig additions to
*apital account. lhc rospctss for
ilie n!uing ytar are goo. Tfie oflicers
anti dirclors were aIl re-electecd.

Iline and trouble will be saved
when winding armiatures and ficld
colis. by cunncctîng a bcll witlî anc or
Rt acll f batlcry to the armature or

fedcore by rmens of a brus?- or
swivel iii thte wire. andI connecting
the otites- endt of the circuit with tilt

endt of te %vire thant rernains ani tie
spool. Any b)rea-k in the insulation
thiat perinits a short circuit bertween
tic winding and t he cote will cause
thc bell to giuL instant notice of thc
failli.

Thc cconorny in large dynamos, it
is siid. wilI not came in iheir first cost.
bait in thc cxpcense of running theni
atr installeut. A 4o0 hl. p. gencratar
wiII cosi to manufacture twice am
rituels avs a 2ow h. p. miachine. About
twice as niuch mnaterial will bc put
iii thc formetr as in thc latter, unlike a
steamu cnginc. but tîtms wiil bc a sav-
ing in winuiing the fieldts ansi .arina-

turcs. 'Ilelarger casting andt a greater
CImTDv- sao dificulty in fmnishing the base and

otlier casting piecca will make 01> 1
ang calent tiant alîîch wîli bc suvelm inanding tîe fields and armature. zNfier
the machines have been insialcut and put sin operation cornis the saving.
leas care andi consequcntly less labor mii bc requircut to keep thenm runnirig
properly. and as tue specut wiii be niaterially lower. avcrnging front 300 10
4oo reolutions per minute ai thcir maximum. tilt possibilities of burning
out .aen arniaturc arc mnuch rttdoct from uata they woulîl bc wiîh an 8o h: p.
gener.tiar. a% hose arînire niakes from 700 10 8ce revolutions per minute.

Dr. FAdward Tatunm has recently complcteti sorte remarkabie experi-
nmeuts on tlîc phlysiological effects of altùrnating curits. says the New

VonkR/taa-aiA'nq lieU finds tuait the danger of the curent dîminishes
aes tlîe mnnber of aiterrntions per second is increascd. Iiius. il took twenty
uies as sirong a ctirrrnt to kilt a dog when the ahgertiations weIC 4.500 per

%eosid as îîlein the% acre s2o per second. Whien the aliernations wereçoo
per second. rite~ clirmat %vas aniy hnît as damigerous to lifé as when tlie
altcrîiatîons acere 120o.

WVc fit tibis in an% excliange -'Ille Introduction of lcumrical power ini
ail ihe av.îilablc mecchanics of industry is but a question of tinie and tihe
nevessarv cconoincs tii coa andt application. The cutting of v'cnrts is a
ncw field for thie magie farce. Thc machine laicly inîroluceut, instcaut of
cuttîng or Ahaving arouîîd the entire circumtreiàcc of the iog as usura]. takes
a tîtin lice tronm tlîe flai sîde of il. The logs arc cf any diaineter andi are
cul ini icngth% of îo (es. Il is fasiencil îo two cranki. Bcteen two
parullel %iatts a %rneer.cutîing knitc is stationet. and the log is c.irriêd up
andI lown in (sont af il wîtlî a cîrcular 'notion by a revalving of the crnnks.
anti is (ed aiZainst tlle knifé by a ratchet and pawi in tire ordinar> mianner.
Thîis is the fit instance on record where an clectric iotor bas; bcen useut
for liet; work. Ili the Case hecre refeeto a xS horse powcr machine is
used for the purpose andt the connections arc made with the els:ctnic mains
in the sîreci. Il is giving great satisfaction.
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ENOINEERS' COMPETITION.

isîmCÀvAMSÀ ELJSETRICAL NXIss.
DLiAR SIRs, 1i1C jsaperd for thse E-ntlitlcers' COtsspe'ttion sviiskls

)uu' lisaîsid te lis for ex.-itssiistioi have laea carfmilly gont' over
te) tis, .'sits s result tve ls;tvc ici tpont thai M r. A. E. Edkins,
ettgisaer i MessrsL i.stots & Lo.'s, IToroist, is cstitled te tihe
ltusi place, ansd Chtat sINr. G. C. Mourilig, cusgiusccr a.lthe Metiso.
<list ilook uonsi, roroto, is ctsiilcti t second( place. M Ir.
î:dkins receisaci 5 Io tstirks oui of a possible 670, -11te1 Mr- ZsaoOr.
aix, ssts net ver) filsr bchid, lais losses 1>ing tss:i'inly ius tise
lgsta crs ta tsre qutestions.

We regret tias se tîsars> etîgincers ius tise cotisîcry dici nos ;uvaii
itaîsîseives of dists canspetition, iis tva are convitsced a latrge

liuîussbcr ceuid have asswered tise questionss w'til . littie stud>'.
NI e ope liant iu 3ousse futitre tinse yott wiil sce yessr w;Ly cient

tuo gave Iionssi notiscr cappontutssty.
Vasîrs very truly,

CGi:o. C. Rzouît,

llie lolv able shsos tise asîither ef mtark% obtstsied isy caci candi.
51ticte.

Wins. Sttions. G. C. 'M(soriisg. A. L. VAUkiiss. E.'liti.
10.a 20 5,5 10 10

"2 3<' 40 35 -

"4 20 20 20 20
5 30 6eo %0 20
ô6 70 80 80

"7 30 20 40 -
"8 15 20 15 15
*9 2020 40 -
gJo - - - -

,i 20 30 60 -
12 - 40 30 -
1i3 Io 10 20 -

1i4 20 30 20 -
Satnesl; 10 -30

loit 340 445 510 t25

Thse questions suisittesi for so'uîion la titis eoispetilionands tise answers
gsveîs by NIr. Edksns. tise successtul conpetituer, arc prateit beiow.

s. What is a hsorse power as aîppiied ta a boier?
.4nswr-l*ie isasis on whiicis tise ILl. of e a boliter is ratci is tise cvapor-

,%lion et oe cssbic toot et water as 2ce to steais. pier 1Il. .pr isaur. isi
rziug %%-.s estahiisicdl soatie tinte herfore lise autontatie cut.off cagine cà nie
out. ansi wiscn tise acissai ceasunîiptien oe cgina was about Cisai figure. In
isty epiniça tise terni Il. K> ota boliter is very vague. anitdepcnds on lits'
relative s.cononsy or wa.ste(ulaess af tise crigine. i iselieve tChat the modern
itigi gasia îsonsatie cut.oft angine. wcrkiag nosi.eondcnsing. will la ondin-

rypactice develop two Il. P. te every one H.1M at tise aisae nanst baller
ratisa. Tise amouast of eating surface la tise arinary tlibulair boiter whlcis
as necessary te evaporata anc ctsi foost of waîcr is coaceded tO ha iS sq. (t.,

.ansi il is gencriliy aiiosied tiC hat iseiunt (i5 sql. (a.) is elutivaicnt te oe
Il. Il. ta a Subst:r boiter, aise, 12 sq. tt. la a locomtotive type of boler. atal
9 sq. tt. la a plain cylindrical bsoiter is eqîsai tose Il. P.

2. Ilow atchis ivg.iaesi if leal waîer cais bc en at aIW2 tensperature
insteasi e 40*?

Anst'r--7& per centl. is gainait.
3. Wiîis sater atl 400 (cd! into tise boiters,. and btas t.skeî off at go Ibs.

pressure. isow intaîcts ca shouisi ha requstred fer cach tisouâsi gallons ut
.vaîer ussct?

,Innier-i250 Ibs. per iooo gallons, but 1 tisink la prictice msoro tisa
titis wouiit bc necessary.

4. Wisat weuiit ba tise safe working pressure for a hionasl tuhular
hoiter. 64 incises diatîs. 14 <cet long, witis go tubes, 3 la. dia ns., siseil nada
or 6o.ooo lbs. steel plates -» ta. :hick, -.aiti dousble riveitt la longitudinal
srams?

Ansiverr-Tse safse workiag pressure is 98 ibs. pier sq. la. <Rtei's rule>.
5. Giçe size of tstrnice for sofi ceai fur suci a boiter, and size of snsokce

tilpe. and arci anit iseigit of a cisney for -a rage et six boliers af santel
dimiensions ?

A nrU-er Aren et furnace, 2.475 sýq. fi. =4'6* lr5'6~' Size ofsntek-e pipe.
' x 6'. Arca a! ciiney, 3o sq. fi. Heigist. zoo ft.
6. An origine iss cyitder z8 la. diam.. anti 18 la. siroke, andt ntakes a5o

revoluiens par msin'ute. Siennes is suppliait at go liai. pressure la boliers 3o
fi. away. WVhat s51 sisoulit steans pipe hae?

4Astrer-Size ef steani pipe sisoulit bc 6«.
7 With stearra eut of inl above engin s la aino tise siroke. andt dis.

chat geil inton haer open te tise atmospisere. wisat hsorse poweer can ba gas ?
Answe-- final by building a tiseorcl ciai stader Cisose conditions, tChat

i get a M. E P. of 34 lis. %aitdis94 H. P.
8. If a condenser bca .ddcit, maiaîaining a vacuuma of 26 la. on tise guage

aitie condenser, what additosot power coulit ha gos front cegine ?
Astmer--By aulinig a condenser would gain 2o per cent.

9. What itiffércace to tise aniount oi fuei per horse power pet isoursisoulit
tiserc ha beîwcen aboya enginse usiag a iseater glving lenter- ai igo" and
ussag a condenser. rnitiaing a vacuum of 26 la., ad supplying fcal water
et zoor?

sAnire-*Ihere wii he a ditflcrence or 5 lits. of çoaIl let Wra aot0
coissensers

ta. If csîgisse specsi vitried Mille the pressutre aofsmoins .snd liod stere
conStant. wit sisostd bc donc te renirady tilt sieteet?

Ap'usyr--'isere lirc sevcral îlslngc Chat weuldt causse un origine to vssry ia
speesi. tisderthesc condîtioi's. for amsnce. isectfsg force of the il)
kalls ofgatvernor rnt bcing correctly cotan ter.hsla ttced , the *Iy isseel aigi
'sot lie of sufliciest weigit . tlme governor belt msiglit aloi lx- sssflicintly tîgsit
tu prescîsi siipping.

t s. l a Iiis spcad automale cuî.off etsgine. %% 11.1 is tise edfc of the
weriglt of tise rediprocatisg parits cis tise stadsiness ef illution ?

An.stesr-lli eflect as ta equaiitt! hc îsremusre oul ste crantk pin lliissvay
I)urng te first liaif of tise stroke aile reciprocaîing pits are bting rapsstly

incieîs maaotion, sand elilla issel is tise case. tlsey nIsssorb coisisilr.stsle
of tite ssurk (tllie isy tise pressure of thc ste.tii on tise paiton. atid. naer intid
sifoe. give off' titis saisie asuitt fvurk un tise eainnk pise la coining te
test. Ail tise sork dlanc on tise pistont (msinsus friction)> is tr.lisinlii ta t iser
cr.snk psin. but tii. cr.ank titi isl protecttcd trois tise lreietssois llow wlsicls
it wossls olerwse recctve ws ieni sitOns is ssslusstceil tu cylittier, lsy tie
wseighît tise reciproc.sliig pairts andi for isese reasois i wouid %-%y, tise
cfleet Is te esîsttire tise pressure oit crrsIsk pin.

ta2. 'l'ie duiy et tise geverior is saisi ta lie ta rvgsl: lise sîseed . tspon
seisat coaditions dot>s is psower te regîui.se de1,etd?

A~nstt-er-Upon tise gavernor haills iseiisg sroîseriy noiseltase.atsil
tise lly.wlieal beiisg of suffiieet weigit, stiso that governors ha kepi lis a
propar state et lubricatios.

13- Whlsa are the.adrisages of Ilcompression'* ta tisestcais cylassuler?
nsnv.reasivantages are tisat wisen proiscrly ullilîize il cart hac alle

to fill the clearance space as saitiai pressait , ani f ltss as donc. thora is no
greatllosiy clearance iotrs ncatcuisas ii ii ssust
brlng tise piston aasily te rasi au tse endI of cach étroka. Il aise, wlscn pra.
periy usait. preveats the pihton front sssainlng any sisoci. westaeaisi is

adasittcit te cylinder. and la perfornsing thoe isinctions. il tends te issykeatn
angine rua easiiy atal sasoothlv.

z4. Ds.-tcribe tihe detects in tisa annexait diagrans. ansi stage wis.t Miouîlai
ha donc te remrdy Cheni.

eistyr--l ss cal(' inise.es Chat evetyîising is laie oeinlg andu closing.
i woshs pust tisa ecceisirle forward tise necessiry aiouat. Il is possile Chast
tise stteam pipe, or parts, or exitatst taille or ports, arc tue sîssail; judgiag
frot card I woulsi say tisey are.

'llit aaswers givets by %Mr. G. C. Meting. the winner et the secondu itrize.
arc as foliows:

No. i. Wastts' stantîdi. one cuishi folotfu water eaperattit in ane lasour
bt of later date. andt wstis t .tistoiiaî etigine. 3o Ibi. evaîseated pcr
Il. Il. per heour.

N. 2. 78% saving.
No. 3. It 70%. et tise lat is lise ceM ai e a siiizcd. il wvettld require

a. s6o lbs. ot ceai per i.oa galionç ot svaier.
NO. 4. 98*437 ibs.
NO. 5- RaIte.ef issasting surface ta grasae sirfaca. 45 sq. fi. tO a, ecîtsa!1 26

saq. ft. Siike tle connectios. 27 scl. ft. nrea. Ciineiy. a tit. isigi. .3
sci. ta. arca.

No. 6. Stcait pipe. 6".
N«. 7. 23o*46 Il. R>
No. B. 25%/ idslitioaal psower.
No. 9. Saving of fuel, 8%.
No. sei. N. ake tise governors work rigisî.
No. s s. Tlsey assist tise gesrnors.
No. t2. Upon is beiag preperly balanceit in proportion te uis ssork. sied

te ha kept cie.ta and well oiled in evere patrt. ilowisg tl ta regulate the
valve or vulves witis tise higisest v-ariation et speait.

NO. 13. It fornisa cushion to ease tise orngine off crntrt-i antI partly Muis
the ports. ilicreby saving live steam.

Ne. s4. TIie s'alves are late la ssiI iheir movensents. Asivance stse ccen.

NO. 36074.
No. 36075.
No. 36094.
No. 36098.
N>. 36zz6.
Na. 36z35.
Ne. 3619_ç
Na. 36196.
No. 36214.

MEENT CANADIAN PATENTS.
Johna plat, Reisviig incrstsations.

Cieantng boiter.
M'.. Swinbaurne, Rail valve.
Ui. E liici. Storage bImtery.

)oas. Burns. 1 ydre carbon humer.
E. R. <it. Eiectric circuit coaîroliisg t.sisratb.
E. Vales, Gancratiag steans.
R> Fitzgibbons, Boiter.
H.. Patters Steant boier.

TRADE NOTES.
It is as this perioit Ot tise year Chsat tise cagincars inougits sore!y tur te

reasembrances et iseateit axies. isot boxes sait sucs; and ie sasiiy stoader
s a iseated taxie an aake tl la titis werli ça tnbearabIe. wisAi must il L'e
la tise isereafir? Tie englacer is aecessarsiiy a arin et im.eliigeace. of quick
perception. and ofta traineit andt disciplineit nind. lie is capable oftjuitg.
ing a geoidtîhing wisea ise gels it. andt once ho gels wisaî lie wants. no court-

leifteit fake 's acu apply. Tise englacer wiso as ssorried just now abtout hsot
boxes bas not tricit Spooacr's Copperine. otherws he svoehi ha waadering
why caris sisoulit bc uaisappy witie Hissen leaves tas Vouts ait Love. anit
Spooner gives us Coppcrsae.-Bobeaygeon Independen.

%hy. 1891
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iiJiISH$IEII 0% 111L. VIKST op KERY 34OTIR itv

cmS M. MITME1M
Offcc, .14 King St reet liewt,

A»Wgraies sent prooepti on alcaio. <>,der for advertisins should
tonc he ou«. of M IlAcate not Lte tItan the. ,jth day ofthe utoeth immedtmd~
pr.c.ding date o<iasoe. Citang ei n advertitements will li mader wlsenever diz

waahmuî COo 0thc.adrene.iarrailt Io murie propef caopiance asah llse instiructions
ofili, atli<ttitet* requtest% fS1 chv*e5 iioild rcachIth ffice as< carl e>A the 22md day
of the Month.

lvanCarEpT1OirD.
TIte-ELLt.itCAL l'a'.. wil1 Le i.aUed to sul..cribs in thi D>ominion. or the

Uatud Sittr. POnt frem. for $8.00 per annumi. 5e cents for 24X sconels~ . pce
of maahcipaon ma bc remitteà Ly cuar.ascy. in aexii.aed huter, or Wy postalore

P«,able to C. Il. Jdel umer. llraar do not tend choque,% on local Latuks uuiles -33
cents àadd.d focS of d6count. Money "mi ini unrrgi*tered letiers 1110. te at

ass«sr ah. Sulualpelo. front fortign countrim esubraced in the. Getieral Po6Wa
Union. Si.3c pet anota. Sub.criptions are payat4e in adoance. Tii.paflie l11,
ditcmuinued at eaprawo c! trn paid fou af *o stipulated liv the. ,.ul*crjbet, but

beo. ao such uodentandsn <ais. wali k contined untl iamtcions bo dis.
contient are a.ceiwrd and ail araeaagea paid.

Seucelbmt may haie the. mailing adtin clatsXed as ofien as deiird. U'»ne
op= c ... ùv jfAs .d ms i"11 f là# men- addo-rz.

lie u huiIerluo. bc ooui5ied of the. failue Mf sulacwbmr to recel,. their papem.
erominly and rffllaîl,.

KIrDiTOiraA .4 XOU.CKMMMNIS.
Creaqmo.ahce as leniawd uPon ail topica offl aaî itiaor> wuthin the. bcrp ç

ah.Journal.

Tuea- result of the Eniuinterýs' 'Coniîpctition instituicti by the
ELEckîc~Î NWS fi-r the bectit oi Îis subscribers, is given in

the prescrit niîumber. :Nnbwcrs ta the questionîs propourided
werc rcciÎveti fiont osnlv four cngiîlccrs.- The lack ai intertst
thus indictîvd iî al once burprising, andi disappoinîing. t w.ts
the inîtntion that this cosîilpciîn slaould bc followcd by aithers,
but under tht CirCunl>lances it isasîlt setîn idvisableto ia ospont
futhr c1ffart iii this dirction until Canadian engineers
feel the need of andi i rsaisone desire for self iimprave-

&ment.

T iii.-t-i nuch clSappoîintmeiit expresscd by reprcsenltîives
oi tht clettîncal industries of the United Sitets as-tht result of
the rcccnl discavezy tha th hc dinensio)ns of the praposeti tlec-
trical cxhil,:ton builings in cofincenn with the %VorltIs' Fair
are inaAcquaie for thecir purpose. Unle-ss the chi archacci
can bc preiailed upon ta change tht plans x hicli have been
Iarclurcd. te clccîncal cxihiblîs, inNtcad oi being centcreti
in onc buîiding,, mnut bc dîinbsted amiongst scvtral. Such
a diitnbuîîon mutlt bc mlo!st unatîsfactîorv bath to r-xhibîîars%
andi vi.:os i 1!4 in m.ay the Itam.t, pcculîar thtt liroi. llatrrct,
Chicf of tht 1')ep:trtmicnt of Eltctriciîv in conncctîan wiuh tht
WaVrkUs Fair, sccnis not to have bten consulîcti In a iiimaiter of

,such importance. ________

ATr the requsi of a nunmbtr ai out subscribc-s, wc have
openeti in the prescrit number oi tht NIETRc i. ws a
question andi an,wAcr dcparimnt, whîch it is holied -will becaîne
one t i i nat valu-ible featurcs of this journal. Every inan

%io, tintis lîn-.eli <-alctl ulian ta aptrate clccirkc or '.tcamn plant,
is icnifron-til occasiana:llv xiih ;nizzlinîiq problcîns. tht solution
of u.hich lie wousld th.inkfully bc inadc acquaintcd %wuh,. When
the Wer cae caa knoit probhiri oi ibis natale, Iles hin>
bcthink hiin tsf the quti-,ion and tziNAcr Ici-atînnt of liais
journal. Writc down as. cqncisclyv antidan cia. possible %11.4t
you w-ant tn kna'. andi ccry effart %%îll bc tatade ta .upplv vau
with the iniintatisn. li ;s mot tcicd.. box~ccr. ilîat you Aill
blilke a %ponïc, ab-oibent oni> . ut %%ant ytsur 4.'.ibt:tncc in

answeîsing questiion. -ahrnçever you taaay bc ina ibor>iiian ta give it.

All'sî.c%INc» lias litn madie ta the Councîl of tht ciîy of
Toronto on bliahi of tht Torntoi T1clcphonc Company, a new
organiztion, fai Iserniuston ta stIrnimi res anti tsercise priiltrgts
similar ta those cemjayed by tht liell Company. That the
application is supporicd by tht signatuts of 2aoo taitpayers, is
.î,icienî prooaf ihat the telepbone: wtcis of the caty art flot

satisficdi with the present condition ofiaffairs, under which they
tîiidoubteilly are coipelled ta pay ton Iiigh a pricc. if two
tclephanie collapanies wece iii operaion, 11011ev Cl, atelep)hone
ai each systeni would becatieta necctsuîy, precluding the possi.
bility ofilcssening tht cosi anti coirnplicatang latiers in such a
way as ta addt ta tht atinoyance which flot uîifrequently is
experiezaceti wliere only aîe systeili iii use. Aplan preicrable
ta that oi bringing inito operation a second colaapany, wauld bc
ta place !soda restriktionîs upon the cxisttîîg caîî>pany as wauuld
insisre ta the citizen. a clîeap ant i fectise !,etvice.

'ri:! eeason isii îow rapidly approaching when it behooves the
careful ilanagcr ai a central tlectric plant ta look well ta his
lightning arrtbter, or if ht lias flot such a usclul huIti cantrivance
on lus lines, ta set th.tt a sufficient nuinber are pl;aced iheref
wiihout tielay. In the tarly days ofieletric lîghting, nuinerous t

casualiies hlapptnied ta dynamios without tay apparet cause.
Saine ai thtse wcre no doubt dlut ta deftctivc insulation, but the
majority' af cases owed ilîcir arigin ta the insidiaus but Iively
!,.ark ofistatic tlciricity. It was flot ai :tll îlecesry for tlîc
trouble ta happen in the îîaidst ai a howling thunder starin
uAhtrc tlîerc could bc no iiitake .tt ail about the wires being4
"6struck by Iightning " as a self-evicnt fact. A ver slighi

aittnosp)hcric disturbance, in -in electrical stiase, perhaps ctcn on
a cleatr niglit, tnlight bc abundanily sufficient ta produccý. îiny
bpark which, juiping frotin the wirc orfa dynamo ta the iran
cote, carrieti wiîh it the current ai the mnachine. In fact,
instanîces have bee:i frequent %vhert the static cîectricity gener.
atcd froin the driving bech has grotîndett the dynamo carrent
%nd burni oui tht machinc. At ail events, aIl wircs running on
poîts shosîld have efficient lightning arresters sshcre îhty enter
tht building oi tht cetral station. This is especially necessary
naw wherc circuits ai froin test ta twenty miiltrs are of comin
occurrence. The loss of tinie andi txpense causeti by the
grousidiag ai the curreni on the cure of a single dynamio would
inare ihian pay for a cosiapîtte outfit ai arresters for a whokt
station, andl i: is an occurrence Iikely ta happtn a nuînber tif
tintes in a singlt stason in an unpraiected establislinient..-

TiiiE îawou fathc±rs af West Toranta junction are mking such
anr txhib7ition ofithe resulis af municipal handling of ani electric
lighî business as ta afford a pointed illustration ai our ofi
repeattil opiniont that the exploiiing ai such thiings shoulti bt
lefi ta privatt tnterprise. Ihcv havt been at iî nearly a ytar
now. Sorti inonths àga a by.law was passed appropriating
fitern thousanti dollars ta be exptndtd in purchasing electric
lighî p>lant, but su aitr noihing bas bttn dont except ta squander
the toaWas gond inançy in a cotincilinanic jauni ta various
cities ta sec clectric light. *ihis wauîd mot be sa bati, or so
anuch warse than is usually tht case if thty had stoppeti the
c-xcursion whtn the niunicipal ;:tant was aIl expendeti, bai ta
continue tht trip ta vanious cies ai tht exptnse af a *»uld-bc
contractor was a glaring breach of tht uwrwitten law of gand
tasat, as wtell as a direct violation of the siatutes in that case

nit antI provititti. It requirts na great strain on the English
language ta designate a frc escursion :ai the txpeaisc of a
ten<ierer an a corporation contract as a mtîhod ta produce ain
undut influenct, or in ailitr %vorts, to act as a bribe in theair
favor AIen tht ammard is considered. li now appears that while
tht conimitites 'Lave betn xwaangling over the meras af their
variatis favoritits they have allowed thetiimet extpire during
which thev shoulti have givtn notice ta annul the gas contraci.
The consiitucnts of these civic salons "I thtrefore have the
pri'ilegc ofi cs-tlling in tht senti-dark-ne-ss ofithe gas Iaimps fo~r
anoihter ycar ai leasi. Whcn the iiirotaî W'inkle was oui
bhooting, Sani WtVlltr suggestted that as they would hiktlv camne
up with a eovcy of part ridgts -in the ntxt fitIid, he had better

beg,,in ta tirt at once andi ht would perhaps gtt tht shiff oui af
the bar ie by tht tine the birds would rise. I'trhapç if tlle
WtVst Tôrontonixns begin in tarnest ta Xci their electit light

systtm. ih rn7ght possibly bc in optration belote the expiration
ci tht extra )-car that fait bas sa kindly vouchsaftd ta thm.

u lggestion made by Mr Cibsm lita his capacity of
Chairman of the legislative Committe ta tht delegation Gf
stationary eniginers wbo recently wauted upon that Cosnmitîe,
was an txcecdingly good ont xnt onj that the engineers 'would
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tiu ttel to. serliusl entertain. i1 t %ais tchat they sicould endeavor
to obtaiiî a legal stantiing b' inciais ut a charter, soineiiing
.aller tilt! in.tnec tif the Arttitst Assucî.îtion, anid thuiit:ltes
.appoîint aî liu.îd of E~xacrisrs, n ho n ouîld li.t e pou er tu issute
<iiflras or certiticattes of cuinpetteity to tilt itîcîtibers. Tîtlebe

noîutil tindotubcchIl) carry îîut.i tteiglit %%tt tit n l>un±r un fiers
dCesiriiug the sertvices uf uIl best nidt îils!t skiliful mnen. FTe

a»sOLl.1011 c-Uuld dieu, b> .1 gti.rded aîid are u is u tilt
potters coîîferred uapuin î, r.îîse tile btitl.îrtl uf qu.îlificatiuuî
cutisidercd ut.essary for te positîuî ut il first-c.lass ezîginter
%vîlîout doitig injustice to -a large class of mcii, perfeetly prac-
tical antd able lu fui iior positionts villa acceptante, but wtio
ttîîuld bc tuîîable tu îLîs! .111 exailliiîaliun ii i lt itigiier br.inclies
tif tile art. l'ie Bill before tilt Legisl.îturc for tue inspe-.tiun ut
boulerb andti Iceiisîitg of enginecrs as î>rcsuutabl) uîtrodtlued for
tlt pîrotection of tîte pîublic, ;aidî in tue publut. iterest. *rli
bcbng the Case, il us difficult 10 sec tvly stain potters uncler

tiîucn iturse poîter shiould bc exemîpt. . hlibu nuîî>riuusl> tii

Ulis oif bolers chat cause tue ittust trouble, aind tce re.tsoti us
,tot far 10 seek. Tltey are -usually tended b>y meii or boys ttîîlî
no spectral qualifications for the work, ani tt lac fretîuently have
tilt nost of tlîci tainte ;nd attentionî *,t.cuipd b tiller iittt!>î.
Large installatioiis of steatit potter are usually in tile iands ut

mets ttho knutt enotigl îlot to ribsk tit ottn lites or tue lives of
site public, wttievcr tbey nî.y knot about tit e-onumical
mianagemnt ut the iachîner) untier tieir charge. The opposa-

crois. dctcio>cd tu tie passage of tue 11ihl in question itas no
dloubt largciy due tu chas appearance uf cl.uss icgisldtion, but if
the Association bad tder dieuî own cuntrol, in the mariner
suygecstcdl by 'Mr. Gîbson, the exatnin.îtion and certificating of
tîteir oawn inîeinbrs, tite difficulty wouid bc obtiatcd by a proper
g Malang and classification a<.cording to comipetency anti experi.
trace. An employer wottld thcn b» application tu the socicty bc
eniabîcti to, obtamî a tmans ttlî coulil ix relied uapon as -outapetti
to take charge of 4tit>thing front one liorse potter t0 une
tlio%anth, as ittiglît be rcquîrcd. Atît tott a ttord tut the car ut
our fniend% ut the .engineering society. Retîtember chat no
atliounit of legisiative enactitient wili increasc tute value of the
services of an ineoipcteuit or carcless mtan, orr> sc the standard
of tite profession. You htce in your on liandb the means ut
atianin. a liiglier posîl.on and increiised cinuluinent, bit iliu
flot bc by ani Ac.t uf Parliainent or by assuitting any position
that savors in the siigbtcst degree or lias tue inost minutle

alihiarance of an atteirnpt at cocrcion. Lc.ate such things to
chiose n its nteligente .înd abilities are nut great enough lu
pilate client on a uighi pîlane. You c-an du il b> iniaking for
vtuirseites anti )outr ociety a reptiaiur cha.t ttall cominiznis!
respecct. Let vousî iniestners bc painstaking anti conscieuîtious
It tlle thiscitarge of tlîcir responsibilities. \V'aste nu ltte iii

liîstinîng tu the Mateînt htaraîngue of the deinagogue or in profit-
Icssb liunting arround for the fet -%uft spots chtat uta îrchî-i.îne

bc founti .udinidst tc bard andt btern rea-ities ut lite but nichber
scck to impruve tite îret sous mîomntns b> ani carnest endle.tur
toa îttîîn chat knottledge .înt perfection of bkilha t bl.i
coutîpel the attention of those ttbosc pro%. inc.e it is t0 judgc. Do
iti., anti sec tchat thete us no favoritisun in yottr recoinutenda-
tuons, but chat a high standard of mnrt aînd tharac-ter us,
requircd, and vontr certific.tc nuil lie more sougbit atier andi
carry more tteight chan the best of governnient endorsemient
tU:icla any mian, %îtbatevcr hb character may bce, could 1probaibh

Iturchase by te jtluicîous c.\pendituue of a fite dollar bill.

PERSONAL
1-s-scnds cl NIr. J. A. 1-crCtzson. tic aNit chic[ ringincer of the 1 oronto

a.tcr mtorks. will regret 10 Ic:urn llita lie s inc2pacitatetic by ilinca% croisn
tcdforming tais dutios for 'i scasons.

Mtr. t). P. S:. John bas mcigncd bais posai on as sicamboal inspcelut .11
T.îronto. andi ba% gon o Brliitisht Columrbia as Ille reprccntitiv of the Dot>
Engine Co. of ibis city. \Ir. Su. John possesscs the prnctical anti scientiic
information. whicli added tn a kind. gcntlcînanly demr.inor. %ill uniaut-
çdly staurc for inm aitd theceompainy hac reprcsents a large tramsure of
,UCICCeS%.

T'Me ftalIowing corraxrison shows bhc grent cconomy of clctuicily ovrr
niaia ixnvcr for clcevaiors- The dluplex sicam punip uses 8 poundspr .- hour
for cach h. p.:- the cnigine itii drives the dynamo ta, furnish clecricity in
thc.itnice xtCnt uses, ai inost. 4 pounds. Only one-fifuth af the po*tr de.
vcNtped in te drtvtng enginc us uscd for opcrating the clevator. The safety
applian,--, of one kind nîay bc applied to ail.

WHAT HAPPENS WHEN THE VALVE OPENS.
11Y A. N. .,O\oIust Au,*.%

So l0nj4 as a biafet> 'ait e retîtains slîut, the ,teillai pressure
a1i1ijg or, the undcrnieatit side of clic %ale is opposedi by the
n eiglts of the loaad rcsting on the top), tvhici tnay bc eitber
deaid n eight, a lieut il, spring, or an arrangeimini tif one tif
thest: acting tilsronigl tue agency ot . lever.

N'on, violier b) c.îlvulatioîî or by trial, it i,, possible tau propos
titan Ilic Ioa l tue t rl <i f tiltt.ilte b0 tchat tilt %ait shadl be
lified off its- scat ntlicu tilt steaun lias readîed au>s î>articular
pressure fih<cd upon as the blowviig-off pressure..

TIhus, if the area ofte nic tier side of the valve exposed ta
steamn is exautl: 12 bqu are: iti-lies, and tilt steain is requiretl to
bion off at loci pounds pet sîlîî.rc int la .i Ile ttsi aomuIpiiere, il
%% li bc nietessair) tu jrot ide a lo.îd 12 x ioca- 3200c jxîpou i
Uic vaît e, inluhdiîîg the tveiglit oif the talve jîself.

1 is tlins clcar chat the first cotidition, naineiy, that tilt valves
bl.il ulpen n hc.n the p)rcb!sure rcide a -erî.îin cleteriiiîec

aaiouint, is flot difficult t0 fulifil.
ilut no%%ettuisitier ili.ît li.îppcnsii vttiilt t.ilt e optans.
'l'ie sligiîîcsî aillounit of lift off tilt >Cat allons tilt stetmiti t

e.ip n .ii i drixtaoii, Iirougli tlle .uutîiir tîrifu<.. betn cen tilt
edge ofthei valve andi seat.

lis teum~ib ver> gre.îî prob.ibly so> feet per Second.
*11etc tam; in thic iuiiniedi.itc uiiiliboriîuuci u the it ea.t
es.iesf::,, .iîd it.s plac isfe.e îitl aen b> otîter sîcaun

faonst the boler, tthich .îlso escapes.
A --tirent i!, thus bet up, not uni> irougi t ilt orifice furnished

by tielt a.il% c, but a6o Ilirougli the pipe lcacling to the saiînt.
Notn, al fluid wiil not commece to flo%% unlcss there is Iess

pressure in front chars beiind.
Miîen nvefinci, therefore, chat thc scauni is ruslîing uai tl pape

le.ing tu tue %.ile cseat, % t t!> i cutnsitieratble vciocity, %ve ina>
bc certain cha.t tiiere ib icssb pressure at tue toi> ut tilt pille nlear
tuit chUans at tue botant of tic pipe next tue boiler.

1n l te -. '.be of a dead -ttciglit taitet if it lias to rernain open
andi pernsaictain 10 ebc.tle, there mutst be .îs iuth pressure
under the %ailve as balances tic load on top).

Anti as %vc knott cha.t thc pressure liir clic valve is less chais
tc p)ressure ina tue boiler, thc soie cundition titiller tthich the

t it a bc kept open .înd àîit teini to csc.îî>e is ctichre
miust le sorne ýhtever siiglit; accumnulation of pre--sure in tilt
boiicr over anti above the load on the valve.

For exainife, tc nia> suppose the 1 .îi'e loadeci t0 loo pounds
pet square inch, and tue différence iii pressure bcttteen the top)
Aid bottîni uftit pipe tu be 4 potis % lien tic steain ks csiL.pin>ï.

Under tlieste conditions tl builtr pressure t nii bcuine 104
pounds ttieci biowing off.

"l'O trace the acLtion of tlt v dtc assure tlusci>, %we inay sa> tchat
tt ien the ste.îm fir-st beginsb toblutt off, the %a.lt% ttill rase a1 %ern
siniai liîstani.c off thc fatce so littit let( dchatît te telo.it of
tlle sîcaiii ni cliUc 1ipc %n iii bc sili.dl, and tue redw-tion of pressure
at the under side of the vil% c inappreci.ibie.

The sinal orificc tunis opced bciiiîi inbtiffitcnt tri relietec the
boilcr, an accumulation of pressure ttiil resuit.

The extîra pressure acting on the valve nill incrc.isc te lift
ticl tue redtitîon ut pressurc: thiirîu.u the t- eiocit) o the sîcam

in pipe i:> oniy jubt suifficucot to b.dantc Ilte buad on tIlle a.s
bcorc.

If the boiter is stili inaking stcain f.îsîer chars il us eCapitl)ng, al
furdier .îccutinulation tt 811 oi.;ut, aînd t firthet attjtînieint take
la ce.

]lut nt any instant tile pressuire on tlle uander siec of tilt talve
tt ill atysbc s0 ucs ate itli tînusirc, eteni % tlien thc

accuniul.îîion of p)ressutre in the lxuiler as, (onsicicratbie.
Notc, in order tn prevent any conbiderabie accunmulation of

pressurc: occurrnng tticn blowing off, ai tb aitvays becn the
practice to niake >atcty v6aives vcry lunch larger tctans the size of
orifice actuaiiy areqîireci for the escape ofal the stcatin whicl thc
boiler can inake.

if an arca of about onc-thir-ticîii of a square: inch is acitinil>'
rcqtuircd for the sicana t0 blow througli, tue board of traie re.
quircs art aica of iaifa squarc inch tn tlic safcty valve.

Siuch bcîng tlic Practice, at foilows chat sifcty valves only need
to lift a smnaii fraction oftrn inch off thcir scats whcn blowing off,
thus avoiding mucb accumulation of pressure dite to the cause
wc have: bcen considering.
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STEAK AMISSION.

1.
Iý4 ecry tinte of busianess sonie mnt art content tn go on >'car

afîcr ycar doing the saine kcin<i of wvork in tite salnt wvay. If
asked wity it is <lune in sucit a wa.y :înd flot in sbutei other 'y
they cati give no bctier reason titan Il t: tas :clways bten dont
this way." Tliere is no royal road ta a knovteige ai engilteer-
ing, and tue nitan wito is too indotent ta think for lilînseli, or Io
discos'cr any beittr reatan for duing a îiaing iii aîiy partieular
way itan ttant Il it was clone dians way before," iîad btesîc fiid an
casier occupation. The osais: wiîo ias charge af -a steatit engine
sitoutd bc iltaster ai the engine, su far as knoving iîow ta keep)
it in order ani iake i dto tîte work it usas inttncted for.

The action ai steant in tite engine is a subject welt wortit
studyiîîg, and ever, itan wh utiatns ani cngiîtc shaîtîid knotw -t

least sointteiiig :ltoit it, anti af tue reasoitS wly une sigine
works better ltait anotier. Oitc point ta uu'hiett ton tittie atteit-
tion is giveit is the atîttissioîî ai steattin lathe cylisîder. Thea
a-i ai correct adlîtission Es ta gel, as nearty as possible the faîll
boiter ptressure on tue pEstitn it tue rîgiisit. Witat consti.
tteS the rigit tEsait sted not be considercd at present, as it is a
.cliffèent <tues.
lion froin tiat
now uanicr cont-
sideration.

WVith:tny givcn
enginc.tîow Inay
the engineer

kl:tnw witctiheror
not il is possitble
to get an>'tiig
near he boiter
pressure into the
es'titder? *iThe

steain ta bc:

froiti tue boiter
into t cytinder
in a giveîî 'ine
is whiat r-cally
dtictilens Itle
matlien

As,. a tîatter af
f.act: lu!,! ofi te

poador tif.
levat poun%îtdý. bc-

tCit iliteoil i ui

gincs calt île
tîtatetitat Ille
diffcretice:ill bc
bo uitile ab baai-
ly taelle discentl-
able. la has
bcen pros'ed 1titt
if in foltnwving
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a-

ul 6

7

t)iM;UAS max C ..

the piston. or rallier Int dnrmnux il, Itle %Iteanl Ih! ta ftout tlirnugi
tie illpc% and Iparus il - . cio>tt% iîgier tisals ate hundrr'c feet
pcr bse-onc, thcre matt be. l oi,- of iressuire ;but if the steaiti Pipe

.n p ar millttae !,o large tsa: tite bitan seloçitv uItraugla

itcttt ib une hitdred fret pet !sctcan(t os tcb.' theati icte muIll bc
>catrcclý Ili% ta»- of pressutre, utle-%% fronit thc tonclciat itat
takcs place liten tue Pipes are aliI Pomlrt pratecitd.

Th'is, ltou'cver, dacs flot giu'c lit iiîttieciate -tnswvcr to Ilte
protbleîtt, becaube tlle question In.s. uhat is tuc s'elocitvo ai te
îîtston ? At the i>cginning andI end af tacts lal reu'olution, it
bas no v-cioci:y, antd at about itaif stroke s: is tgoing -as fast as
the cr.ink pin. %%hile the nuiber of fées trau'ettd per minuit s
itiuch les-s than thiat :îavelled bs' the cra:t- pin.

Take for an exantjtle the case ofti annginc with -a cyiindr.r
eiglitten anches in &iiter, and a %timke of thrce féet, and
intended to bc run at cighty revotuians pser mîinute, what size
>hould tue steatî pipe bc in order ta admrit fuit pressure up ia
haLlistroke? I n titis enigine the piston witt travel four hundrcd and
cighty fiet in a minute, but a: about hait surok'e si wiibc nîoting
*u a rtXC of nearly ses-ena hundred and fifty-four feet per minute.

il was statcd that the stcam shouid flot move faster :trougha
the pipe titan about onc huandred ct per second, that is, six
thousand fes per minute ; no%% if the piston is rnoving oniy
scvens huîtdrcd anti fifty fc: lier minute, the arca of the steani
pipe ita>' bc as niucti icss titan tite area of the piston as seven
hundretl and forty is less ilan six ilinusand.

Thle rote mttay thcrefore bc sîatcd thus :Muitiply the area of
the cylitîder by the spce-d of tue piston it tite point uns the stroke
ta witich boiler pressure is recîuired ta bc niain:tained, and (livide
by six tîtousanci, «anct the result is the area of the steain pipe.

In th exaniple coîîsiderc<t, itis rutle would cati for a1 steatti
pipe six incitcs diaimcer, but if the full pressure is ta bc main.
taisaed for only qjuarter stroke instcad of half strake, thp-n the
antan piston speeci of four liuncireci and eigttty fecu ttîay bc takien
insîcaci of the higit piston spcd, and a pipe five incites
will answer.

A SINPLE STEAK PRESSURE CALC!JLATOR.
11Y' Wsti. Co\.

Tit.: accoîtîpanying dtiagraîn, an original decsign by the writer,
as a species of circular- stick rutle by witich tite theoreticat aver.

age pressure per
ltvc.tisquare inct re*

sutting from any

possible ct:-off
X and initiai pres.

INý suecrsb0 n
IN stantiy deter.

ntined, or con-
O versety, given any

average pressure,
thc scverai combi-

- cJ~nations of eut-off
Aand initial pres.

o sure which it'iii
5Y produce il ca be

rn at once dteter-

- The diagrani is
GiZ no: ready for use

C foi, as prtnied,
.~however. Ta pre-

parc it for use:-
~> Cut aut the square

space ai tiank Pa.
lier an witich tite

'y tiagratu appcars,
<b o -.and nwuni il on -.I

'aè~,~$: ~ square picce of
carci-board. TMien

-3 cut the central
disk, irc very
catrefuily, 5o that
it nmay bean exact
cliclk. Glue the.
outer parx ai the

liS<~Titi >i~EI.ME.sheet ta «a second
piece oi carct.board, anti faftcna the cenitrai disk ta it .by a pin
pasbang~ exattl) througit its ccntcr so thiat t: nay bc freta re-
volve xvithin the n'lier Part, and flusit thcrcwith.

Whetn titis iç donce,i'y givcn ratio ai expansion bc se: a: tht
airraw., thc diagraîn wiit show ait possible cotubinations ai initial
-and avcragc pressure which rcanr rresult froni ilt ratio.

TJhe ttiagramll Nindicator is based an the foriula .

uhlrre .=It.cggi <4' sîral.c inace.
J= D)i>,tncc travettest lu :lae piston W,'ore uh ic CEE E ii ulf.

R=Rnîao of cexpansion=l.
iIlt'pelaolc lsarilamof A'.

P= Initial priumure of sieani in pourtd- per square inch. including
sinîospherr.

P=mc.in lirebsure duning %nrote in pounds pet square inch. inchudine
UIMosphere

This fornuta is solved by tc diagrain a: a single sctting for
aIt passible values of any (;i the variables.

To final the antan pressure . Set the "portion ai strokc :ct
mwhich s:eaîtt ts cul off"I (1- L) an the disk, ta the arrow on the
incticaxor; thcn, coineiding with the "initial pressure of the stc: -rd V
on the disk wiii bc fouand the "nican pressure" an the indic.!Eor.

No aliowance is mnade for-impetrect vacuum.-Eugiikwing
.A!e-z.
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THE ENGINEERS' BILL.

DY -UOAI Cur.cn'."ri
NtR *1.uTii-Bill .hcfore the Legislature for the liccnsing of

etigisirrsa.nd the inspection of boilcrs semns ta bc meceting witlh
1.011e opposition. Nearly ail the mnibers think, soine kind of
leMiilation would be advisable and acceptable to the people.
*I'tit. prumnoters of the Bill lee sure that a law such as that asked
for by NIr. Tait wauld be satisfactory to steani users antd engi-
liters alîke.

lut support of the stand they have taken, they citte the
instances of the seveit places wherc such laws are in vogue,
and froin ail reports are- accoilplishing the abjects for which
ity wce passed. The D)ominion marine laws have been in
force for many yesirs, and1 no explosions or loss have accuricd.
'l'le steaniboat owner hai. ,aped the full benefit ofithe law, for
lie cati engage an engineer to-day vcry nearly as cheap as he
could before the law wvas p:tssed, and any difference in wages is
more tIlan inade up by the greater cfficiency af the men.

Ili several of the st-ates such laws have been in force, and the
reports are aIl favorable. In North D)akota, last year, therc
were no explosions, against five the ycar before, killing eight
and injuring nine persans. In this state ail boilers corne under
the law, and there are several hundred threshing boilers and
engines. In the state of 'Minnesota also, aIl boilers are under
the Inspection Act, and ail engincers must bc liccnsed. Thec
reports to the State Sccretary show a clear record, and the
stcain user is satisfled witlî the change. Ail the larger cities
have such laws; soine of
thenm have been in force
several ycars, and aIl are J ii i
satisfactory ta emlployers il
and men alike. ~ l

lTe fariner anti the saw
iitil i sai in the Ontario
flouse are the strongest
îîîponents of the Bill this
ycar, and their avowcd
icason is that they wil)
have Io pay more iinoney
for enginecrs under the .Act
than without it. This the ~-
friends af ;he Act deny,
cl;îining thai it would not
have that effect unless thc
Bjill w~as so framed that it
niade ofthe engineers a ustrale u h t
close corporation, such as
thiat composed of lawycrs, MNvî.%t or' Fxu'î.oýiss s'xos

doctors, or dentisis. As the Bill docs flot do this, the matter of
wa..cs will still be regulatcd by supply and dernand, and will flot
be in.luenced in -iiy w-ay by the Act.

More than half the number of explosions occurrin.g in Anierica
are dite ta saw mill and agricultural boilers. The owncrs oi
such bnilers are the inot active in opposing the Bill.

Tt is more than probable thlat the result will bc- a permissive
nicasure framced ater the style of the Architccts' Bill. Thtis
wilI have the effect of inaking a standard for engincers, and
wilU go a long way to inîprove the efficicncy of the men that
.upply inter the Act for certificatesb.

PRIME CAUSES 0F BOILER EXPLOSIONS.
WFare indcbted to Industres for the diagram, which shows

graplîucally thc causes of boilcr explosions, îîatably in the case
of land boilers. Thtis diagrant is based upon an analysis of
available reports of boiler explosions extending over a serics af
ycars.

Thc diagrani was prepared by '.%r. IB. IL Thwaite fora lecture
on stearni generators, delivered weclcs ago atl the Yorkshirc
f E*ng.,) College Textile Sýocety. litrevetls the fact, ina striking
'nanner, %Tiat the causes are diisible into the fallowing cate-
mories

I.-Through the influence of thermie action.
Z- .4 .4 . chemical action.

3.- .4 t physical action.
4.- 44 44 ' structural defeects.
5. - 4& "4 " defective supervision.
The diagrani also shows- clcarly the nccessity of uiing a form

of steam generatars flot hiable ta corrosive effects, ani points to
the desirability of care being exercised in thiorotugly ciraining
the foundations of stean generators of tise L.ancashire and
Cor.nsh type, because by rapillary attraction the %"ater ascends
tlîroughl the dlue w~alis unitil it reaches the shleil plautes of tilt!
hailer, and local corrosion is at once set op, whlui continues
insidiously destroving tlue safety niargiti oi the plates. The
action is probably accelerated by the alternate effects of danip
niess and tIse contact ofhecated gases, resuliig frain tse stoppage
if the boilers each week- endI. Tlhis diagraîn iiiglit îvith advau.
tage be placed in the hands oi aIl thlose wlîo are: responsible for
the safety <if steamn boilers.

WVe inay add that it proves, stihi further, that the advantage of
having boilers covcred by assurance, and by a comipany whicli
bases its insurance upon careful and frequent inspections, cannot
wiseiy be gainsaid.

ENGINEERING IN BRITISH COLUMBIA.
VIîCTRIA, Il. C., April i8tît, s89s.

Fditor EsrcruuCAL NEss.
D)E.R SiR,-Ii.iving rend your article on the Quebec boiler

explosion in the April nunuber of your journal, it grievecl nie very
miuch to see that the inspection af statianary boilers should have
been entrusted ta such anr incapable mari as tile Quebec inspec.
tor is shown to have been, andi tltat his incoîipetence should
have led to such fatal resuits. But thc object of my writing ta
you is to point out that in the Province af British Columbia we

TIIE CAUSES EN*UIFRATS:t) AVV.

have no inspector for sta.
tinnary boilers at aIl. Oi
ail places this is certainly
the anc most in necd of
such ain officiai, for the
reason that labor being sa
high the checapest luanl
mets the job. The preva-
lent iclea that occurs to
steanu users as ta the
qualifications sitctssary
for a boiler and engine
atendant, is, that hTc is
able ta shovel coal antI
cil tîte enigine. As ta the
proportion or pressure of
steaul ta bc utaintaincd,
thc ruile is ta keep as
miuch of tit latter as you

cnpossibly get. To fil]
thc responsible dulties of

the engineer's position a Chinamian in a cumber- ot cases is
employed.

h remiember on ane occasion wteni %%orking at a battery of six
boilers wticlî wcre fired by a Chinaunan, thiat five of the saicty
valves werc shored from the beams overtead ta kep tem down
tsgtti. This "-as but one af manny sucli cases.

NIv reason for writing this letter is obvious. if thc pcolac but
knewci the danger which surrouincs theni, 1 thistk titis cvii wvould
bc rcmecdied.

I not only ttink ani inspector shauld te provided, but that
boiler aitendants shoulci bc compclled ta pass anr examination;
and ta acconipiish titis, wouild it lie be.-st for ttce D)ominion orthc
L.ocal Legislattîre ta bc asked ta pass a Bill ta titis cffcct.

Thankzing you in anticipation for thc spac in your valuablr
journal.

V'aurs Irudy,

UlIhc l.cgislature ai Ontario is now dealing witll this question,
and we presumei ttc ILocal Legusiatture would bc tte praî>er boy
ta rcinedyv the unsa-tisf.actory conditions cxisting in British Col-

'Me Montres) %V.ucr and 1'owcr Conmpany bas Iet incorpomtvcd withn:
capital of $.oo6.aoo. for the purpose of constuucting and operating watcr
and clicesy-s:ems sbroughoui lthe Province ai Qucbec Followingiare thr
naines of the promnoters: Nteis Thomats joseph Druniniond. Alderman
Prefontainc. Richard White. George Edward timmond. James T. à eCati.
of Montrcal; John F. Nloffei. Watertawn. N. Y.; Emil C. A. Waltmann.
John Victor Clarke, George T. Xeith. of New Yotk; C. T. Ntoffctt and IL.
Clarence llodgins. o! Syricusc. N. Y.
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THE ELECTRIC CIRCUIT.*
(C&tinoesfnm e4tril/ Xume'rr.j

ipg.u/aion.-Iieforc proccc'diig tu tie practical details of the
construction of the various :îpparatus in tuse, il %vill bc ativisabie
to dt'ote a short space ito t cosisideraîtion of the miobt iipoî t.
ant ut all points iii connecio % it h cecctî ic:î engiiiceriing viz.,
duit of msnlaîlioi>. Thuis is the rock thl ;îlîîîosî iîîvariably
%vrtcks the tyro lit clecîrical inlaters. andi more paîrticularly evenl
Ille niat %%ho, posse.ssmng but aî slighit 1kîwlec(lge (if Ille science,
ranicies dlicte s sio ilystery about it.

It will be iciineiibcrted ilat it ,vas sited ai the beginning of
tlle book that alîliougli bodies divîded îlîcinscives roughly 11nt0
thice groîips, whîlchi iiglit bc ttrnîcîl for c îîveiknce, con duc-
tors, scîi'icoiîdlucicr., and inistilators ; ycî te diifféecnce %vas
only unt: ofdiegrec. Ail bodies conduci, ail bodies offer somne
rcsistanice ; aid 6ç]ither a> current passes or not, and wlîat
cuirrelit passes, us (cld(c(i bv O1ln's Ian', ito Inlatter ît'Iîat the
substanîce nia> bc.

It lias becn :îrcad>' puintcd out thai a long letigth or fine
wire offiers a> higler resibtance itan a river, fui instance, thougli
the wire i!, ciassed as gond coîîductor, anîd walera:s a vcry hall
one. Il slotild ;utlso I>e noied tuaIt the c-ondncting or insulating
prou>eulues of et// bodies vary wvith îhicir physical condition.
*i*liub dry cotton us a gnoo insulator, wvcî cottnn a very bad one.
Dry glazeul eartlicsiwa.re or glass are gond insulators ; the saine
witli a filin(if inoisiture condcnscd ont their surface arc very bat]
insulators.

Furihier, the relative valties at diifférent substances as insula-
tors vary wvitiî the E. M. F. opposcd to lisent ; and also, iu inlust
not bc: forgotticu tliat thic eectrîcal resistance of the insulator
IArough il% substance followvs the saine law% as to Icnglii and
cross sectioni as conduiclors, su that a substance wvliicli may
insulate very vi-cil wvlîii oiily a situait cross -section is exifosed to
the E.M.V. piesent, niay unit (Io so if the sectioni is large. As,
ror insttnc, i tic case of two coveretd 'ires tucuii tcts
utiles- ouilsîie thecir covecrsiig ; if ilicy toticl only at one' point,
te resistaiict or theic nsulating Ilnzîteril-or the insulat'îon

rt~sItice, as it is techlîîcally called-l-s higli because the
dimensions arc simili ; Iu' if thet wo %vires are twisîed, andi lie
togcthetr for souteî distance, ste itîsulation resistance ia Lie
t'en' iiîîuch lest,.

A bulbtancc tlî;t will insulâte 1îe:rfectly în sie preselîce or zn
E.M.I'. of a few V'olts, sud> aS are tnsed lit telephuait andi cectric
bell uork, îi.i>' break clown entirely under uIl strtin, say, of too
toIts, tlle L.M.i'. noiv uscd li inost clectnc ligli: %vork. Andi
agaîli, a1 substanice thiat ttill an11swer for 100 volts. mat' break
dowi iiier the strauii of 2,S00 %,uilts, tie E.MF.wlicli the
litus>li CoN. are sing, and wliiclî apparently is ici bc used in
to%% il suppiy.

:Again, iii tic choîce of aus iiistlator for anv partîcular %vork,
uit e tlyi lîralierties% 1îossebbecd by the curreuît. andi thich
l>..'. c bccln alreativ desenheci, inusi tini bc uîverlooec(l, nior its
abilix>t in Nark across -short distances. A iubstance that niay
bc a perfect insuilator wliîn new--if placet! to scairaite two
point!, or mirfaices bctvecn tvliicli an ii.M.1'. cxists-ia grati.
all% brerak don ni flous the action of the corsent itse!f. Renient-
bcninx, onic muire', tuai tin zs lawv hoids good licrens clsewhcre,
m haieteri the frau.tii of ali> ampère of curreait iii.t* bc wich the
Iau satVs shahi pas!s ; sisat currcrnt w:!pass, and tvîll tdo %vorl-,
and %vill itnUîobb aiter the nature of the insulating substanre,
-,uetn 1> but surclv . Iowvcniig the resistance of sice insulator, ii

sain inelianca-action conc-s into play, suc> as ste sharp cdge
utf ail non îîl.îie, or aî needle')osit icrt lin -t casting, anti ciller
bîe..iks tic slation donzsii, or, t»y lesbeiîiing tle distance
ta) the licaresi point in the %v'ire, IîrovieIs the conditions noces-
satn fur ' z>liark to imtst, %vis prncicaliy the saine result.

Agaiun, the posbition of tic points or surfaces thant ire to bc
inbulatvrd, %%lits refertnce to tc resi of the circuit, isti be
tonbîdcrcd. Sis;î;Mîse a ceriain voltage, ba' sou, volts, to be

iresenit ai the csàtis of ste %vire.% of thet e\diîing shunst coils of a1
dviiniti. Let tic rcbi>t:incc of ste colis bc S0 ohnis, the
catrrcnt i sn in %liens tuil bc 2 anmpères. Now, si ttull bc
apparent tuait %%e la.t the full soo t-cits prcert on!>' bctwecni
the outer cndis uf %lie soit>. slveci the inîdldlc andi 0oe end
mmc hast% 50 %%sits ut%!, beausec front tjlîîns l.'uw hm C R, Cm
as bci'orc, and R h-: ohiiîs. .*. E-5o volts. Su, if the field

* alkriîb *1>lttct n Il.n Id o IhA %

nigiiets htave four legs each with 12*5 ohms resistance, thet
1...%.F., or dlifférence of potential exisîiiîg betwcent the ends of
the couls out citlier keg, us 25 volts on!>' ; andi tliis us ito question
or îlîeory, il inayî be proved b>' an actual test %with an instrumnt
calked a voltineter, to he descri>ed later, or by an>' of the
iuictiods detscribeti ini Ille exi.books. It is obviotis that nve
inay carry tliis in;îtter aîs far as nve like. Say thîaï,iliere are 25
layers of %vire n eachi Ieg. Assunîîng that the %Vire is uuwfortwly
waounci, cadi layer wvill have a resistaice of 5 o1h11, andi as thie
saisie curreni pases, vi-2., 2 amipères, the E.M.F. betwecn an>'
coil aid tic one above or belowv it %vilI li i volt. Furthcr, if
tic layer coiîsist of 2o turns, tue resistance of each tuînt will bc

'0-25 ohmu, and the voa e twecn an>'. two adjacent turns ai
an>' puint='025 x2-'05, or i. volt.

Titus it wiii be scux th't thte.F. or différence of potentiai,
îisualiv piesent between rnany points tt'hiclî are in close proxiîn-
i>. in cols anci ailer apparatus is very snîatU inteed ; andi
tlierefoie as long as the voltage andi institution reinain the saisie
ai goes wvelI ; but slîoîild the insulatioii ofany pari be lowercd,
as by wcil, oit, etc., b>'adjacent coils coming into contact, or by
the detcrioratioii of the insulator, the normal sirain is increaseci.
'lhîis, suppose that a quarter of the- resistance of the colils of the
d>'iianio ma;gnes before referred to be cnt oui, say by the ends
of the coils of one kci having conte into contact wkth cach 'other,
su dit tic current passes across this path bnstend of round the
coils. Assîiming that oui- E.MI.F. romains the saine, ive have
now onl>' 31'5 ohms opposeti to thie loci volts and "- 2'663;.5
ampères passing, insteati of 2 ampéres. Our voltage wilh now
be in eacl i log, 12'5 x 2'66= 3375 v., instead of 25 volts, andi the
resu in proportion.

An increase of tbis mnagnitude or the present construction of
dynainos %vould' probably not be serious, the only thing that
wvouid huappeit bting increnscd lieatbng of tht cols that wcre flot
cut, andt-lan attenation in the lines of force. But suppose the
above figures werc ntultiplied by 2o, andtheUi short circuiting
of a coil gave risc Io an incrcased voltage of 25o V., between
thc endîs of tlîe coil of oîîe log, then the itiatter iniglit be very
serious intet.

'Thi substances useti for insulating are, silk andi cotton, in
places wbere they .vili not beconte %vol, as in cols of bells, lote-
grapili antd telephone apparatus, dynamos, iotors, etc., where
also the space available for insulation is sinlaîl, and the covering
cnnnot casil>' bc subjeci tu tiechanicai injury. In sortie cases
the coîton or silk is turiher lîrotecied b> a coating of soute
insuslaiing varn'îsii, such as sliellac tir 'indi.i-rubber ; but it us
tiicesNary Io avoiti ail possibility of cheinical action betweeît tic
varnisti andt thc tUrc, or bttween the varnish and the coeimg.

For %vires whicli are exposed to nioisturc, or ihat have to
'stallid a certain aniotni of rougis uisage, iniîda-rtibcr, xtutta-
percha nd Ca.llcndler's piuch conîpouti .îre uscd, gcncsuilly un
'oibinatinn ttbthi wrappings or plaits of cotton an(] tape.

For %vires ilhat rurn overheid, as telephone- anti tclc'graph
tuireIS, no covcrisg ii, nccdtedl,thcair bcing the vcry besit irîsulator
obtaina-lîl, whtiiisdjy'. For these xt'ireb the resis .ire. fornied
nof higlgîi> glazc-d porcehain, or vitreoius cart hen-A are, made into
special foritis, ,zo tlîat the path front tIe %vi-e i0 the i-on boit
c:trring the insulzîtor is as long as possible, and of as siahli
a cross section as possible.. Ohm's la%% cornes in again here.
W~itli tt'Icphone anti toegrapli appatraxus the wire is connecteti
soi grouti ai cach end, andi a branch circuit will bc foninedti 1

grounti froin the wire by way cf eachi insulator andI its support,
Ix. i a p>oli or the roof ni' a honse. Il till be obviotîs that the
icsistaitce of a single such leakage path wiill bc ver>- higli ; and
that. provitîct tlle E N. F. bc low, the leal.age current nmust bc
'eu-y sitait indeed ; andi so, on short lines, it usnally us. But ut
'vili alsn bc -apparenît thnt, as tht lcnigth cf the Une increascs,
îiîc nuiber of thiesc Icakage pâaths wuili increase also, ancd îîe
leakzage current înay bo a ver> serions mialter.

It li ibiç nhich ntakcs tlie problcmi of iclcphoning ovcr ver>'
long distances soi diffcuit in our hunbid cliniate.

'%Vhîere tite ENI F is iigh, as, wtvi higli tension electnct light
circuits, uie leakagr frui even a coniparaîivcly sîtail nttbL-erot
i-est-s tav lie serions ; but ai prescrit the ioss. by icalzagc on
higi-lcnsuon c<'ieric lighi circuits caried overhcadl us inappreci-
able, because the lengths of the lines are so strait. It will bc
seen later on thal the insulation re.sistance of these electric lbght
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*circuits sbould be kept Up for another reason, viz., the safety of
thc public.'

l.or the mnsîlatîon of apparatus and parts of apparatus used
in clectrical engineering, varnous substances are used. Hard
nood, wlicn dry, is a very good insulator for niany purposes;
wet Wood is a vcry bad insulator for any purposc. Thus, a
rîîwîîîg kcy at a colliery slîaft bottam, if nîotnted on wood, tnay
nork pcrfectly at first, and fait afler a tinie, owing io the "'ood
beconming saturated witlî moisture.

\ uilcanite-bard, black vulcanized india-rubber-is a first-rite
iii.î,tlator for nearly every purpose, and it does not readily
absorb inoisture;, but it is brittie and expensive, and niaisture
mlI condense on its surface. It is unsurpassed for sniall collars,
Lknobs, etc., designed ta insulate two parts of ani apparatus
tween which a highi difference of potential exists, yet wbicb

uiîîst froin the construction of the apparatus be close together.
Vulcanized fibre, another substance somnewhat similar to

vilcanitc, is of great service in inany places wbere the brittlcness
~Ind e.xpense of vulcanite forbid its use. It is tougb, and, as its
naine iniplies, of a fibrous nature. lis one drawback is, that it
absorbs Moisture, and then its insulation resistance diminishes
very considerably. It must not therefore bc used wberc it will
bc exposed to danîp or oil, except where only a low E.M.F. is
prCert.

The flexible fibre is flot a good insulator.
M~ica and asbestos are also used for insulation chiefly on

:îccotint of their non-combustible properties ; but tbey can only
bc used in certain cases. Asbestos, wben worked into inill-
Ihoatd, answers very '%cll for many purposes, sucb as the insula-
tion of commnutator sections, coils of magnes, etc., always
provided it can be arranged that tbe sheet shail flot bc tor;
but it is flot a perfect insulator.

The use of mica is more limited. Oiîng to its peculiar
I,ýrinatcd character, you can bave a plate of mica of a certain
size as thin as you like, but it inust bc a plate of one tbickness
aIl througb. It is flot workable to section like other substances.
It is somiewhat brittle too, and it is doubtiul if its insulating
properties are as high as some people tbink. Slate and porce-
lain are now being used for tbe bases of electric ligbt switches
andI fuzes ; but t 'he former is flot a good insulator, and will nt
.ansvter at ail for bîgh E.MN.F.s ; the latter bas tbe disalvantage
that si is diffidult to wnrk, and is easily braken.

Once more, it miust flot be forgotten, tbat in the use of .111
thlc substances Ohmi's law is tbe wbole arbiter of tbe fittest,
coupled, of course, %with tbe law of dimensions and resistance.
Thus, it may be quite practicable to use a coinpatratively poor
insulator in tbe presence of a low E.M&\.F., especially if tbe
insulation patb is or can be nmade long and of snxall cross section,
where it would flot be if tbe conditions aie reversed.

Indutiû.-Aseries of phenomena in connection with elcc-
:ricity that have a veiy important bearing upon tbe working of
:îll electncal apparatus, are wbat are known as electrical
induction, or. electricail action at a distance.

It bas been cxplained hîow electrical currents pass throîigh
tonductors wbere continuity exists-where continuity docs not
exîst, another beries of actions takcs place.-induccd electro-
st.atic cbarges are fornied, and induced currents are gencrated.

WVhcn ani ectro-static cbarge is lield upon a conductor
completely isolated froni otbcr conductors, a cbarge af an
opposite naine is i'rduced upon aI otber conductors in the
neigbborbood, that are not insulated.

>\gaîn, wben a current cif electricity passes round a piece ai
iron, iniagnetism is intlucd in the latteri, and will bc rendered
visible on clasing tbe magnetic L..,uit.

\\*hen a permanent steel magnet is brougbt necar a piece ai
iron or steel, mangnetism is inducid in the latter, provided it lies
in tbe paib of the mnagnetic circle.

But the most important pbcnomeiia oa al are magncto-clectiic
induction, -and tbe induction ai currents upon cacb otber.

If a permanent or an electro-niagnctic bc brought into the
ncigbborbood 0< a conductor, so that the latter lies at rigbt
anigles, or ncarly so, ta the path af the niagnetic circuit, or ta
tbe lines ai force as it is usually cxpressed in the text-books, an
E_.17.. is generated in the conductor, wbicb will give risc to.a
current, if a path bc open for it; and this gcnr.crtion takcs place
as long as :hc motion continues, or -as long as. an ttlteration in
tic field in the neighborhaod of the conductor is going on.

Thus, suddenly exciting an electro-imagnet wbase iiîagnetic
circuit crosses a conductor, wilI generate an E.M.F. in the latter.
Suddenly causiiîg an electro-niagnet ta lose its miagnetisin will
have a siinilar effect ; but the E..M.F. in the formier case wilI Ix'
in the reverse dlirectiont ta thiat iii the latter ; tint is, it ivili tend
ta produce a current iii the opposite direction tlîraugli the
elcctric coiiductor. Varyiiîg the strengt oUan electrniagnet
ivili have the saine citéets, uliaugh in a iii dcgree, ais sud.
dcnly înagiîetizing it or causiîîg it ta hase its magnctist.

Upon the plieîîoiena ai induction tlîe dynanio electric
miachine, the induction coil, and tue trantsfornmer have been
reared.

The property of inducing currents also extends ta "ires in the
ncigbborhîood ai otîter %vires. If, for instance, a second tvire be
wtrapped round an electro-inignet, in addition ta tbe exciting
wvîre ; cacb tiîiie tîtat the cxciting circuit is choscd, an E.Mý\.F.
will be generated in the second wire ; and eacb tinte the exciting
circuit is broken, it E.M.F. will be gcnerated in the second or
secondary %vire, as it is usually termiec, tlîe excitini: wirc bcing
cadled thte primary ; but the direction of tbe E.M.F. gecrated
in the two cases wvill be opposite ta cach ather.

A variation in thte strength ai tîte enrrent passing in tbe
pnimary or exciting ivire is also folhowed by a geiieratiois of
E.M.F. in the seconclary, tboughi in a minar dcgrce.

The directions of tbe secoîîdary E.MN.F.s are always sucb as
to resist tbe action ai the primary current. Thins, the current
îvhich passes in tbe secondary wben the prirnary circuit is
closcd, is in tbc opposite direction ta tbat passing in tîte priiary;
that whicb is generated, in tbe secondary wvben tie prirnary,
cirLuit is broken, is in tbe saine direction -is tbc current that ivab
passing in the former.

Similarly, weakening tbc priiay current generates a current
in tbe secondary in tlîe saine direction as tbat wlîich is passing
in îîself. Strengthiening the priiîiary bas tie reverse effect.

It is not necessary evcn for two ivires Io be togetîter on anr
electro-inagnet for indluctiont ta take place. Suddenly miaking
or breaking tîte exciting circuit ai an clectra-ina-gnet, generates
opposing E.M%.F.s witliin tbc couls of the exciting 'vire itsclf ;
that 'vbcn it is made opposing the current, and tbat wben it is
broken assisting it. T'he latter lias bcen known as the extrai
current, bavini, been sa nanied by Faraday, ta vhioin Wr .tre
indebted for sa niany researches uipon electroniîagnetic induc-
tion. It is the extra current that gives such a sinart and ofren
fatal sliock, îvben the crcîiit ai a higb.tcnsion electric ligbt
machine is broken ; the coils on the fieldi inagnets of the dynamo
generating, by induction, a very niuch bigber E.M.F. than the
%vorking E.M.F. af the macbine.

The sccondaîy E.MN.F. generated in ail these cases depcnds
tipon tbe îîrimary E..?d.F., the number of couls takcing part in the
induction ; or, wbat amaunts ta the saine tbing, the lcngtbs of
tbe ivires expaseci to induction - upon the skecd of motion wliere
onc ar botb bodies inove ; and invcrscly upon the distance
betwveen the exciting and sccondary apparatus.

lit must bc renieinibered, lio%%ever, that in aIl these cases
induction only takces place white motion is proceeding, or
cbanges ai magnetisîn aie taking place, andl the currents genier-
atcd a-re therefore îîsualhy only ai very short duration.

Blut it is not even necessary that irait shiould bc present for
induction ta takze place. If two ivires bc necar caci otîter and
1para.llel ; iuben a current passes in anc, an E.«.M.F. is iîîduced in
the other at the manment the first starts antI aI the momueîint the
first ceaseb , andI thtese: two arc in opposite directions, and obcy
the samne rate as bciore, vi.., the secondary currcnt is in tbe
opposite direction ta the priniary, wbcn tbe latter commîiences,
and in the saine direction as the priniary wben the latter ceaseb.

A variation in the ciirrent passing in ane wvirc alsa izives risc
ta induced E.Nl.F.s in the ather, just as in the case ai the
elcctro-magnet, witb twvo %vires woundt on it.

Tbe induction in the case ai twa wires also fahhaws the sarie
rule as ta dilstance apart, and ta the lengths ai wire exposât ta
induction. The induction, for instance, beuiveen two Ielephonc
or tclcgraph wires running p:tralhcl for zeveral miles, and-witbin
a iew inches ai eacb other, as on ordinary tclegrapb pales, will
bc very grcat ; white tbat betwecn wires separatcd by the '%idth
ai a street, or only running together for a short distance, may
bc inappreciablc..

he reason for E..M.F.s being generated in coiîducîoîs under
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tilt conditions naincd, is (Iicn lle ta tlacar passing tlîîough
the anl.Igiîeîn. cIruit, of, .as il ab usu.1lJ> teilied, ciittiiig tll- uines
of foarce. Wlitre aniee.r.aaîc as exa.ated, il nagmietis. field,
a i îagneît ac circ uit, or aîîag oct c lissies oi force, wlaaclîvei teri
bc prcicrred, as crentcd , anid the ecol(>(lar) m~ite lyîng iii tiacîr
Isatis, .11 E.M.V. 15 generaîedt mn1 'il. ''it toll\tfse t.îkes placv
1%%lien tilt par imîat r> *rtit V. brOkail , âtid tllai, aiol ic t I I tases
ofct.ir~ai,> mta i i o.. Ai Ilag rvit ai iaN*. it ac tllacs

c rcetteal, braîkeai, ais %.si aed , suad ain c.ah conducta ar I> aag ai tilit
pîth larit lae circuit, nuE .F is genaatcd.

F rona t ie lt a oN i aaaai rail> fol lous, t bat an tuaatac.îa wlacl
roui parallel In the <lirc tila of fine,, af fornt, no EL..F. as

gencerated , .uîd sa it ll.ilallcals tlaat 1ia nîdus.titan takes place
Itt"%ccsi to wires crossiaig eci ailier at rigli t angles.

lait effectîl c uuau ou, uhte tilt toanar irrent as tu be
ubtcd apart frot i niar> , .îs aitin duiction coius listai for expert-
aîîctatl uarl><as, fiar teclaoaie transiitters, for tla transbfornier
ao% being introdtlife inito electriu liglitiuîg , the priaiîary .and

secoaidary- cails aitusi b linîstlaitd fronti caci other, and the
insul.utiaiî blîaîld bc jîrojaartionate ta the ]l.M.N.F.s gencratcd.

WVitl indaus, lion toils, b) %%raîihing il lonîg lengthi af secondary
%virc raîaid aî siorter Ie:ngtli of arialar%, iat i% 1îassible ta) generate
vea% laiglih M. in the fariner. using ouily vcry Io'%v M.. in
the latter ; ecd coil ai tilt seconclary thai is brouglît vitlain the
influcence of tlic fines afiforce addisig to tic E.M. F.s geaîcratcd.

hlecligla E.NM.F.s arc gencrattcd, and listai for tic puipoes
(if clcia Iighit distribuationî, bcmaîg touîertedi iaîto Io%%E~l X
i UIl point af consuluptianl, great tie illust bc taktn ta im.sulate

fîally Ihetwceaî the coils, or tile inuîctive actuin wîll l)c dlestroyced
ta a large cxtcait, nid iaaay gave! rase ta> serions~ accidenits.

lBut tliougli, wlicre it is clesired ta use dlectrical induction as
-a servanat, il is neccessary tf) insulaite ilie two coils front tcd
tatilier, inuduct ioun will take pîlace iitveî tlieless %%ittinitt any insila-
tionî. One case lias bcai givers, wlivre flic cois a oan clectro.
nagnet geuicrate ni E M F. by actiang iaîductively an c ai<llcr;
coils cvcn aire nat aîecessary for indutctiona. But it will take
place witliiiî a1 %vire utsed.

Eaclî portion ai a coiîductor 1c15 ;as a separate %vire. Tiaus,
-a colper rosi half at i an dlaniier aîîay bc taken toa <onsist
af a tautiaber of simi:li wite,, :alI groupcad rotind a centrec and as
appaacnily tic farsi action ai cirment is anainly confincd to the
surface ai a conduciar, induction takes place b)cîwcen the
ouater %vires, "o tai speak. anci thc infer, giving risc tai many
puauling phenoancna in connection %villa dynamio construction,
and with lightaing discliargecs ; about wlaich soanecthing will
probably bc saidi laitr oaa, Prof. Oliver 1(lodge's recent investiga.

tlions, having cansiderably iîodified catir ideas %villa eg:rd ta thc
latter.

ELECTRIC CRANES.*
IIV 1 0 RENAA .1i ti TON?.

lIIV be of ai aisting aiiaclaineuy (amis a sîaljcct of iaîtertcat to
iany niacrwlîile the question oif ils cconsonaies ib of evcn
deeixer initaesî ta i ali osc engageai iii tict transport or inoye-

iutîcot or aaatcils. Thei appulicatian of electlicity to tdais partico.
lar puarise is <aite tlaat at ftrnt siglît iîî:y alout pîrescrit great rap.
parent advaiîuage. but .u coiasitleîatiaa ai tlle coniditionis ta be
ialillet %vil]. un uIc contrary. shIow tuialictee ;î no liare sait:able
caîijaactiaî (if foi-ce :înd duty. tilt] even il tlae prescrnt stage,

aaa paarclascr (if h<isting inîacliîcry Can afliard ta disregard tic

clainis ai tic conVCV.aaîCC ai hc'e y celticity, for reCasoals
wlaîchll e autlior liailes. -àuaCciiitly, tai show.
Thl c irec caiiîsuder.tiiouis wih prebenit tleîleanad

mlhiclî. if insvcittl fîriaîîe v z fartlc wh'ilc suabljcct.
N:ttar.tly. the priniari3n (ail .

i. li Comparative cçaan<aaiv.

*flî second ant ordier 1b.
2. its supenor nIeInIs.

The only rcniaainj. consmidcraiaaî beang.
3. Its prlcçtic.-IIilitv

l"nder the fini: we have tai look inia a len ai the faguies of
electric and steatit motorN on mmaet,

No"-, ani clcttris: motor- a% an iusehf a nost oconomaical trans-
initter ai powier, its ctficiency runaaag ais high a, go Me cent. an

r egular work, and if îa-rked ainder proper conditions, its life
* Abstanc d a Papesatirait befoe dit Caiil ît~&iciFagnt Soarry.

Febraty t. 141.

nia> bo as long tas that ai aay ardinary stecam eagine, Mlalle
under tlle s;îc iai safegu.ards dcsîgncdl by Uic authar is durabilaty
sîauald bc far inioge praloagecl. Buot the powevr 1005t iaeccssarily
be geuîcrated ait caaîveyed to itis aîîator, and so thc question
ai the cconaaay oi tlî ceratiilg dlynamo and ihie povcr tlîat

4.1t;\ eb il ti..OiOC ilita qucsiion. S t'ibeuil) -coîliecledi eies
.lait (1) naIisasac sd an bo.aîd shahl, aand Iii aoaarous .iîrt
btatio aipi aatal lit il ona land, liave rcpeated î> gias ci>a uinite-ti

CÛ*cucîIu.> <ai OVer 80 îaor Çent. afils( tîelaor!is)%c.îîO (i e Sttaai
in tlle cylitcer.

Thc are a far greatc-r nizbtr oi cases, lîoïoevr, wlaere suili
" dynamo would rcccivc its motion direct iroai a shaft drîs-en l>î*
a larger engine, andl in such a case an evea boperiair mslt ataigla

bc rt-lia:td silon. Il wcoald, iii iact, ho salet ta u ae anblll ta ulpit
ai 85 lier (Lent. ai tlac aciaaal POwe;r Pîut an ta the dYalnuîttil

an tic slaape ai electrical forceand as, anl the casc ai shap crailes,
or wharf crailes, tlacy woold flot be rcaaîately sat:aated froiîî tlac
generating dynamio, tlae lobs in transanissian wouald bc sanaîl and
can bc statcd at i îîer cent. ta 2 lier cent. only.

la the case ai a large dlock, wirth cranes situa!ed est aIl partb,
there sîotild bc greatter distance.% ta be ditait wiîl, but e% en tliese
would flotî cxcecd Ulic liiuits aif ordinary law-tension circuits, anal

tlîe systelu îîould show a very fav<aaable camparisan in lasses
b> tranîsmissioan, .ab against tlîe distribution ai lîydraulis: power.

For aIlI ardinar> condtitionîs, tlcen, wc aaîay cical wiîh tilt
following figures .
One la. p. talai ii alyaanîo rv,.îit ai).................8 af a Il. p).
I Xms by Io,,, li trtlisniission i%.afier centi... ........... .008 ali o
ÂAmving athe farce: paît auto nantar ;ts................... 1114 aso a. h. 1)

Output af inotar go per cent. = .77 af a h. p
Or a toualt lab,; of less thau 25 pur evnt.

Now take tlle comaîu:rativ-e case ai a stenaî drivers crane, say
of tivO, toits poiver, las-aag two cylinclers cadi 5 ýj ila. 'liainter b>
8 ii. strake, muaing at ia5o revoltiioaus ur mninuate. Such cia-
gints are oaa fall vark liiked tiat t<î eut ofistenam as fllte as )j taa
UC ai tilt StrokeC, ansd thus c-xlaaost their steaow at a cnnsiderahle

pressure. Thac usual huer- pressure iS 70 lbs., anaintained at ant
average ai about 65 lbs., andI wsire drawn by pipes and connec-
tionls to, say, 6o lbs. initial pressure. Under abovo conditians
they indacato about 1434 horse-power, but their consomption ai
steatîx as very cansiderahie, and canulat ho assumed atl less than
35 lbs. per horse-pawer uper hatar. An excellent authority gave,
rccenuly, instances ai sauch sinaîl high-speed engines absorbing
aver 4o lbs. per horse pawer per houir. The net cfticicncy
is stil *iurthîer redta:cc by thc intcanal friction ai the machines,
which evens. in good engines would av-erage 15 pser cent., sa thai
we arraive ut a fanal cfficicncy ai these ctines tised as maotors
on cranes ai nat maime than 6o uier cent.

On aIl sanail steailu cranes, hawcvcr, tilere is a furthcr %v-aste
iii tile boilers, whieh, beiag simali and af the vertical type,
aire baîr fronta econoanical in a aisiag sîean, anal habiîtalls' consuilue;
5 to 7 lbi. ai filel lier horse-p)ower per htoua-. In liradtice îîo
cranc is ever contiaîually at svork, anal duriiag tlic periods ai
lowcuing, ch:unging gear anîu stopîs, &c., flic fuel continues ta
bora, ana l te is also the casi ai fuel and flat- af raisiulg
sîcruin in trie auanîing for tlîe day's svork.

Il is customiaîy amiong crans: biailders ta cansînact the boilers.
of slceans tranes a gos dent i sualtr thaun wmîId bc ntcess:sryv
if tt enagnes wcrc ini constant riuaîing ; thc gain in pressure
dtaring tile stoas nui(] chianges metntinaital caaîipcnsatiang the Inss
ai uresýirc dîaring %varkiug, andl the steaun gauge is caia;cqucntly
constantly on the inîtve. Nasv, aginist iiese figures we shoolci
hiave, in tilte case (if a direct-driven dynnîo, a1 botter cagine
riaining %villa i carlier cut.off. ;andl alsa iicssarv steaaîî marc
ccanomnicallv raised. *Fhc nator whens the cuane is standing
wvastes no paower, niît thc dyamno tuay ho shit daawn or started
ai short notice. 'llit crane driver necd pay na attention ta the
crane when staninig idle. analihe st:trt% without delay in the
inoraing, the powier being dcrivcd firam the shaîp boilers. There
seaulal thas appear ta be a vcry decided econoiny in flîvor oi
clectnc cr.ines, ab agaunsi steim-driven machines, la the case
ai os-erhcac travellers, there a., the saving duc ta the absence
ai long square shahis rsannung un mavabke bcarings, andl which,
togcther with the cattan or %vire ropes an rope-driven cranes, arc
kept consintly runaang evera whcn the crane is out of use.

Lunes af foice thai haire :hc same direction repel cach other. wile if ihey
have: oppasiic direction% they aatr..et ctach other.
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ai Lngltiiul svitlstaiîiiîg. se fi is sal<u. greally iliiîeed pîressure Titis ta
.A boiler recentiy des-igttcd te work, witlt safeîy titiuler a presure cf -25o
jýuntuis. coîsiuts of an intîir siieli capale of etîîhîrfîîg i 50. >ttrroitidel

1%v .1 sieli. the safé svorkiîig pressure cf winich %%as toc. Rt.dîciiig valves
uillcw sîttlicietit sîe.it te liîss fronit tit istter flotter <o <lie spatîe et et
Itle ilells te nlîîiiliinin Ilte rcqutiied. piressutre. ai the 00er thil fi <lies

stilujecird <o at ttiulic< pressirec outily îcSo liaucidà. itiîuîtig) c<uut.îtat
tIng savat nI 250. Encit coitparttiîeilt cottuilits safety Valves, uttifi i%
c'arsfîiliy tested luefore uisiiig.

Il ta Wiîl kiîowîî abat vegetable and anistla cils are titisuttable for cylitidur
ltibrication. lit an article on thie subiject itn the /'orifeii'l/î' A7onomipae iies
llar4iues NI Rr'coir states tuai sultet colz il wau Wfs 05 on dit raiiwuîy
%% iii whicla lie mas Cocnttse. il was neces!ýîrv t bturt i lte ulejosit t te
port, of the locomîotive cylinîlers afler dte engie lt.d raîn i8.ooo, tuiles.

Mth <len ou fa year's service titis depusit was fronît .o6 ti. tu.o8 tît. thrcîk
on thîe piston faces. liaitl frot i -îe in. 10 5j tin. tlîtck on (lit! t'ovets anîd

btranit ponts. Rn <lie exhitîst ports the tieRness o! deposit %-aîs ats nituei ais
-27 &ai. Io 35 in. On an:lysis the deposits proved t0 consist of carlionace-
eus utiatter frot <he deconîposition cf the oil. aind cf tlie oxides et iran antI

u'opper duîe ta the we-r cf the v.îlve aîd cylinder surfaces. %Vlien tested in
tht' l;doratory ail ttnprmtores 2120 t10ç36' Fali.. il wa% foonîl abat voet cil
firsi absorbedl oxygeti. tiien gave off hydrogen. aend flnally lîrnke up stiteult
and stceane acid sviih thie separation of glycertne.

A ciea non.condîîcting eoattng for ste.'tm pilles. etc.. said to have been
tseR Witt) perfect satisfaction by a Btoulogne engineering flrnà, is desencilicd

aii a rt-cent issue of the Revue Industr-iele. Rt constats of a nixiurecf wood
sawdust Witt) eoîiiion starcli.Iused in a sta-tecof tiick piste. l ihe sunf.cvs
to lie covercdi are Weil cleanttd front -. lîl trace cf grt.-sc. te aditerenc cfitue

ast perfect for either casi or wrougltt iron : nnI a itickiiess cf 23 aiti 10.
wiil produce the sainie effieci as thtî of tufe iost cobiiy noiî.condîîciors. For
copper pipes there shldî lie tistlu~ prîttîfng co.tî or two cf pittr*. dlay.
titi îcd tim with water and Raid on uvitli a bnitl. The sawulust as sifted to
reitiove 100 larRe pieces. andI ntixed wiîlî very thiti starcli. A' mîixtuîre cf
twe.thtrds of wheat starcli with one.third of rye starcli is lthe bu-st for <lus
purpose. Il is comillion practice Io wmmd strinig spirally rountîhe pipes te
bic treited. keeping tlie spir.ils one centitiieter apart te sclre icthesion for
the first e«st ushicli is about 5 ni nm. thiek. WVhcn this is set, a second and

<hit coat nie successfully appfieri. ntI se on tîntil reqtired thicknesç is
attaincd. WViten il is atil dry. two or tlîre, coa of co.îl tar. apîîlied witil a

irisit). %% lit lruiect il froiît tihe wt-.ttlter
l'live lire a great niîsny pe'oplei. îîiiig lannd~ett îiîî î..îys.IMferti

IL 1'Ai andf lied., %vlte tr %%ot te tcoii%1plaiin that thle laitips are îlot sat<«ac.
tory as% ilieir operation; tliey hum too few flersa or do nct give liglit tough.
or tule globe soon becornes blackened. Sucli are boute uftite uijetittoîs plat
forth. anud wiel to our knowltdge. au see .t w3.v. ha.ve .auseud a chantge
tIi thiltake of n anapl> w.hiui lias gtî cu 1ia bteuri rtesttlti. sililly i'at
llte tut lu a certini e.teit ha%î ieetî witliaile user iiiid tînt u ith the aintîi
tself. Tliere la notlîing wliich kilîs ;a 11181111 quieker th:it operttieig il lit toc,
igit a. voltage. andc uwners of isolitted lt-nts at-e ofien ieu. te (1u titis. It

is, nîcreover. poor eeonoiiiy :fir if tîtore liglit is reqitàirtc. hl would lie
chu-ipe!r ini the long ruiî te ftîstall miore Raniîps and t-un ivein lathile plroper
voltage. WVe have seen installationis. <o, wlierc clest andi irt were both too
fantiliar frietîds woi the incantscent lagitîl anîd wiic inîjîroper sitadeb

wouid fit-st f-iti their Iatîîps .11 a propcr voltage. andic <lien %et- abat the. glass
tas kept pe!rttctly cleai andu fret' front duii> andu îirt. andu liait <bey Isre
sîîpplied witlî jroper sitades. tlîere wll bc licIter restîts anid less caulse for
conijîlaint.

'l lit Edinotîton fliiu thus refers to deposits of jîl.tintii caîstîîg in thc
Saskatchewain district in aile Catitaiian Nortilwest . Mie îîrice of platinîtîn
lias risen ste.îdty durtng thie p.lst few years. espLciaily since thie nuIsent of
tlie clectric light. îiî tlie production of whlicli il is fottid te be il nbsolute
uîecessuty. TIhe ntarkcît prie' in Londlon :s nais $z0 ani outice. lit c-tch t6
caindle power liglir lucre are flrnl four te viglîr grainls of platinutîl. If six
grains atre taken as tîn average an ounce wiR lbc tîscî ira eaghty laîtips.
Baseci on the incemased use cf incatndescent ligltts withtt lthe last îwo yeirs

hl fa sale Io s.'ty abitailRe detî.ivi for 10 c.tnîle poiler latiîps or titeir cqîttva-
lent in the prescrnt ycar Wall rmach io.ooo.omo *1li iiîcails a dernand for
123.000 otîncea, of latinîîiii. uvorili ai tlhe present price aver $2.000.000.
ITbe sitpply as nîostiy drawn troi mline's in lthe Ur.îl Mountaini of Rîîssia.
Platmnîiî tas found in thîe Saska.tchecwan in connectios with jgoici. witll which
i as frequctitly scciireul and soiîictiiîies aîdulterated. At pri-sent prictis ia
woului pay our tîliiters 10 give- miore attention te this incteasingly valuable
îîieîal. îlot only ns a niatter cf prescrit profit, but also with a vicw of the
possibîiity that altlioîgiî the foutitain lie-îîl of tite gold lias a's yet eluded
tscovery. the platttîuii iiglît lent tu thie source of boit-. Iliese now equally
prectous ractais.

CA PI T LI $2.0, 0)00,000.

A. AI.LAS, l>rcsident. J0.GRvE., Sec.-Trcas. F.SîolEManaging.I)ircîor.

The Calladian Rubbor Coflxpany of Montroal
SUPERIOR Q1L4LITY

Sole Agents and Nanufacturers ln Canada of the Celebrated Forsyth (Boston)
Patent Seamless Rubber Belting.

RUBBER PACKINGS, HOSE, Etc., Etc.
Otir Belting -lsiet ,êse in the principalC EIi-ctric Light Stationq.

*ALL KINDS 0F RBER COOS FOR ELEOTRICAL PURPOSES,
in,ui,(iîg Hard Rofd, Teibee Sheet., Insiedating Tapes, Tetephone Recelvers, etc.

Cor. Front & Yonge Sts., TORONTO
J. IL VA LKFR, Mtatutogr.

Nfany sugi!estîcns have been matde for rcnscdy.
îng the vihirfon arad noise atendant on the
suotking cf the big engines whîch arc enuploycil
te ruai dynanio3. A plin %%hich lias given great
.stisfsctlcn t5 10 bufIld Kair frit f nie the found.
tiens 01 ihc enRine- An clectric conlp.uny bas
jui lanud ont cf ils ninety liorse powse engines
rernoved f roni ils founadations. %% hidi wcre then
tak.en îtp te the depils of four ect. A layer of fil,

tis-e inchles tbick was then plàced on the totînda.
lions and tan up two fret on ail %ides. and on te
top of tht s the beickw4orc uas built up. l'lic cost
of ltec allcrations was about s300.

=
C=
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Pullýeys &gutoff
+ ouplings.J

IC U 11o1CIL
SPLUT OIF OLI D

14aWYotJ MAtAGEDWVTIJT IT.

IS.& 0000.8, Gri

SPARKS.
A single fine of force, or unis. is it.îî ntoint of

mnagntistî ~iiîcit p i l trougi everv mitU.lIe
cciitittrc of cross secion of a tîîagîîetic ficti
%hiose ifltefliity AS tty.

Thcg lkieiilic gas colttiîy*s miorks anti riectfic
pint havc liten lr.isci foi tên yeara Iî>y Mr. llîcar.
son. of Toronto. %% iîol I o p.ay 6 lier <ct o t
eapimal of $to.oan16j, lier cent, on a îtorsg.igt

o Xtit $40.000.

ur volt% in the ,Ihtnt dynaitî fait. \î hilNt shtow

i% altîtinctl. a nd site volts cin lie kejît iîr.cticilly
constanlt O'.er si s'.tiiclge. s'itltout chtange of

Tlhe Ott..sa iElectlic Strect Raiissay Co. fiab
lx-en o1ganirc'.l ab foilom: Itsigicttl. J. WV. \lc.

-Rae: stce.pt-stient, Gco. R> irophiy. trr.tstàrçr.
\Vi "kyott .%ctty. 1). L. 'l'.ar Ilie Nc-

rrtJty reliol. ilitat abotit thitre-foîtt tisi ofiiegstoci.

Mir. Mlc~toi.S. R>. i., :ilir thirat of aum
Ottawa «. iiteater % 'i'.h is Sel,1înK îmae<trîiwjrttctn
ttler tlle nai, of tue'ic go(nîd;î 1-Iektric

Storsige andi Suppy .. ** foditi u of
itîaifactittnng. seiltng anti ie.î'.ttg 5cntttl.ry'

lbatteries taid ail tondls of tliectrie :upplie., anti
aipi.lanc:.

'ler bibine>, andi pla.ns of th li attisitloî tilc-
tric ligiît ('o. wa:s iburchi.cd t atiction on tit'e
t9t11it N't., liî 'Ioîottto bomit ft nntiton ca1t.tlibts
ftwititle mini of $'pOoo. The.mt *'iTogoto ittît,

ofi dit ttew çonîîuîty arc directors of rte *i'îrtto 
rjleetne t.tglit ('ut. 'Flît' i Iltton itît'1Ixiits *ure

les..J. MI. Iâottnîidgu. fz. ., Kentned.i J. .
i'eîu itçtlet '1'itotlion rind tIl . )ity l

t'. stateti that S5csaa '.si %lstent in tttttiro'.tng
iit~ irivide anti e~t'iis t i eiatornte iirneat
tlesccnt liîging sset

11i11 Patent Friction Pulcys

fl initenor uitîîng foit tne.lndcsergit liîîî;î, :s'.r.
ttculat .. trnston :houiti itcPpaîtu tri M ioxra. aiti AND OUT OFF 'COUP

olxdtl to the qttatîîy of t'te fllse wgrc.Tt,- For Electric Light Sta ions and .111 purposes 't.here inte
mnittie of sutch c.a>, ottposititon tha scîcI y
twiio nial.ia. act in a stînsilar mtitner. Sortie sautj.
pies% ptsssoo<I eonucti'ity tantd aie slOW inD
ixsiting. %%hile othtrr. fîîse ir.îieiy) îlot ont% eau'.T I ' 1 U .
in the annoy-anc of fîtltent r e t l .cî but M L E R s

oftecing %lse tenipiation t0 cart'lcs 5'.orkiî 101 t~it'a a ie r n<!, rt& 4, Mftî=s too là=%-/ a fuse uire oz suIbstitulte tupperj
wirr',-a niost pcî-niciotîs practscr ant destmysiî r et Ofie 1 or te
ai once tht. prastective gwpmoftsa Ilte fuse b)ox. Toot fieI 4*Yr rt

.... ijoj<n I.<A: tai~1m~ jESTABLISHlED .1869.

LINCS
rmittent po'.vr is rcquirced.

Toms,
*"Il!)

MONTIREAL, QUE.
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flic Fort WAymie ISiectrie Co. lias beten givcn
tire comtc for ligliting thre city ef St. Thiirs.

A Bill has pissei the lxpisraute cnirging ile
pove.rs ef tire Niiiico Elmerie Raiiway.atid Liglit
Co.

Dr. Kni>iit lis ikec delivering a srries ef in.
structivelectures on electricity at the niglit sciieol
clises for workitignien.-a: Kingston. Ont.

1 i1e i>crtr Eiectrie i.igiit Co. limae puehsed
a 54o liglit incandtescent plant, andi will in future
eper.itc hoth are andi incandcscent systcas.

At tie Gevcrnnieri: printirrg burau a: Oi:awa
tiiere bais laîely been insîalied nu incandescent

'plant supplying i.ioo iights. Th'iis is tue largest
isoiateti incandesent plant iii the Domîinion.

Thre Port Hope Electric Ce. have bien unfer-
trinate by reason ef the occurrence ef seventi
accidecnts on thecir rremises. ft is graiifying te
Icarti. irewever. tirat affairs are nnw running
snonthlv with theni.

'The Si. Catharines Electrie Street Railway.
o%% imrg te the rinancial emnbarrassaient of.the pro-
irrictor. lias passeti under the contrai> of thre Bankt
cf Toronto. andi Is beiîîg operateti tinder tire
trîanatnienit ef NIr. 1ires. Nihas.

In thre B3ilautherizing thre amalganiationeofthe
Kingston gas and electric censpanies tire charter
cf tire rrew concern has becn limiteti te twenty
years. aithe enti of whiclî perioti the city isgiven
tire privilege of acquiring tiie plant.

Tl'ie mîanager ef the Hamilten Eleetric Ligir:
Co. suites that the' nînufactîrrers oet eetric globes
in Cainad.t charge Se per cent. higirer prices than
those p)rcvailing in the Unitedi States: conse-
queti Amierican g'lebes are being purchaseti.

Toronto Centrai Division Ne. 123- Of the order
ef Raiiway 'lelegraphers, %vas erganireti a few
rrcclis age with thre abject et maising tue standardi
of tire profession. Delegates wtre appointed te
attendt tire annutal coetatiot. of the erder at St.
Lattis5. in June.

Th'le Bell Telepirenc C.'s new building a:
Hanmilton is te bce reidy fer occupa4tien erly in
Jui>'. i %viii cqrtt.iin a net' nmultiple switciiboarti
capaibleoet accommedating 3.000 stbscriters. 1:
is sii te bce thre intention tei reduce the presenit
rate.s te sniall consuniers.IA I>entbroke lunatie started out te sheot a citi-

Szen of that tewn tire otirer day fer tire allegeti
offcnce of exercising unnlue influence upen hini by
nacans et a galv.ani. baittery er otirer ciectrie ap-
îp1ratîis. The wetld.)e ntirderer was *switcheti
ofl - te rire ceun:y jail.

.Nr. A. r. Eliiott iras succeedeti Mr. Geo. E
Mtandier as nmanager ot the clectric street raiiway
ai Vâncouvèr. B.C. Tire retiring manager. priot'
te leatving fer Seattle te enter upon the duties et
a new positien, wvas presenteti witir an easy chair.
scarf pin anti compliientary atidress iry tire ecm-
pieye-s et tire centpany.

%fr. 'lait has intaducti a rîteasure in thre
Ontario Legiiattîre authorizing nmunicipal coun-
cii2 te comprc telepherre.«telegrapi. elect tic light
andi otirer caoraticirs stringing ovethe-id %vires
te, pLice tireir wires in cables;- aise t cotupel suchi
conîpanies ta aiiewv other wires ta bce strung an
t1heir poles, subjeet te payaien: t a reasonable
ment. sucir rent. in tire event of dispute, te bce fixeti
by an clectricai expert se ire appointeti iy tire
Comnîiissioner, et Publie ~'tk

ROGERS' DYNAMO OUL
Guaranteed Superlor Quality

and Economical.

SAMUEL ROCERS & CO1,
30 FRONT ST. EAsT. TORONTO

. MAN3F;CTURERS OF

Finist Englis Cylimier and othr 0118

PATENTS
Obtained in Canada, United States, Great Britain and ail Forelgn Countries.

TRAIE MARKS, DESICNS AND COPYRIGHTS RECISTERED.
Exarninations and Report, as to validity. Starches made. Infrini;ettent, irîvestlgateti. Assdgnnitarts and

Agreernents dvawn. AdiIcecri Patent Laws, etc. Special Counreliors in Patent Causes.

FETrHERSTONHAUIGH & 00.
PATE:NT BARI.îSTEiRS AND) SOLlCiToRs,

Li.ECrRICAL AND MECIfANICAI. EX>RSAND DRAUGII'TS.\IN.
£n~ar<Ie e >hfo Comnmerre ilwildeftg, -ZOONZO

Se iPoor F10..')

F. E. Dixon & Co..
,NANIJFACTURERS OF

LEATHER BELTINC,
70 K/NG STREET EA-ST, TORONTO.

ii'As)QtUAkTERS Fou~

ELECTRIC LIONT AND DYNAMO BELTINC.

WVe have the following Lcatlicr Belts in tisc in the works of tIre
Toronto Electric Liglit Co.:

One 36 inch bclt 98 feet long.
One 36 inch bch 1loc feet long.
One 36 inch beit 123 feet long.

One 38 inchr beit '00, fec: long.

One 24 inch belt soc, feet long.

And civet-r 500 fect of 8 inch bclting.

Ail of the above-belts are DOUBLE THICKNESS. *te 38 incih
beit is the Iargest beli cvcr macle in this P>rovince.

We are prepared to furniah belia of any sixe, two or ihreo ply,
up ta 48 inches wide. Euery beit fuil1y guaranteed.

SEND FOR DISCOUNTS.

Dixon's 1Bel:ing H.-nd-Bool, i;i;tîied free on application.

JIINERAL WOOL
Indestructible, Fli-Pmof, Sound-Pmof, Frost-Pmof, Vormin-Pmof, Odoiless

For deadetine jire-prooftrs insilalion, of heai and eold in 5WUdint's.
1i>reji1<ion of froit in tuater and g'ai piper.

FIRE-PROOF SECTIONAL COVERWN Lnri' Patent) FOR STEAN PIPES AND BOILERS
liest Non.conductor for nit surfaces. steant or firc heat ;wiII net char. cm.ack or huma.

Easily applieti andi rrioed by any ont ndi entiorstil by insurance comp.uiis.

For.fid? information and sampksi free. addrers

G&siT & ýATIr iIlSONq,
80 Adelide Street West,.- TORONTO. ONT.
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FiRSTBROoK BiRos.
Ringif St. k<z.-TO LIvoNT.

SSide-Bloeks,

Cross-Arms
If RITJ. FOR l>RlCES.

whcn corrcspon<lîng ith ail'.rtisers. 0J.W

A WctklS JoraC(Oivne&itt

lion and pulc worksL %I Il 1* 1 EC

HAVE YOU SEEN OUR NEW *

Terra Cotta Tii
For Towers, Ga bles and Alansûrds ?

METALLIC ROOFIhO CO. 0F CANADA, Ltd.
Rcar S4 to go Yonge Strct, i

Eastlake Meta/Ijo Shingles

SHEET STEEL BRICK SIDINC PLATES&

Dodge Wood Split Pulley Co*
M.ANUF.ACTURERS OF

SPLIT ANO 80110 PULLEYS
0F EVERY DESCRIPTION.

Our Iron Centre with Maple Rim Pulleys are made specially for
high speeds, combining Greatest Strength and Best Beit Surface, with
lightness in weight and perfect running.

Send for Catalogue and Discounts.

Dodge Wood Split 1Pulley Co.
Telehone2080 TORNTOUCity Office: 83 King St. West.Telephono 2080. TORONTOU


