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-- - Telephone
PATNNTED

Un Ited SiatZ. SP,.g. 393I- 3893

France. Sept. à91h. z893.
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Srnd for new citalogue NO, 7.

SAMPLEMT.
M F.ýxs. T. %V. Nms & ('o.
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Yomr truly.
ONNEN> A0~ Co.

T. W. MESS & Co.
74,9 Croig S. - MON TREAI.
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SPIED AND VOLTAGE REGULATOR.
XVi. ittustrate hcrewith a 3pced anti voltage rcgulating de-

vice wttich has been in satisfactorv operatiîîn for a ycar ;îast in
the water power station of the 14iagara Faits Park andi River
Railroacl Co. at Niagata Faits, andi a patient for wbicb bas lately
been granted at Ottawa. l is the invention of E. A. Barber,
electrician of the WVatertown, N. Y., Street Railway. In this
mnetbod the speed is kept constant by automatically thirowing ini
a dead resistance, when the load is small, -td throwing this re-
sistence out whcri the Ioad, is large. In thet ngraviny, s is the
gentrator, 2 and 3 !ht mains.
The regulating resistance, 4,- -

is thrown in and out by the
contacts, 6 andi 7. A solenoid,
î6, isconnected across beîween
tht mains, and hence its pull -

witi vary witb the voltage.
WVheri tht voltage riscs above *
a ceranpint, the iron core,
17 (ihisnormally helti by
the spring, t8), is drawn dowrî,
so that the contract is made
betweer i £ and 2o. These
cotacts is tht coul fo, which
is in parallel wîth tht mains
throug'h a higb resistarice, s 5.
Tht coil, toc being short cîr-
cuittd, the iron plunger, 9, is
let down, the contacts 6 andi 7
corne tegether, and the ioad of
deati resistance is thrown in.
A plece cf iron, Il-, is put on
top of Ici te assist ini lifting tht 5 0.3
irori core, 9, anid also te act as
a stop when it is iifted. It is
manifest that a n.mber cf
these regulators cari bc used
andi adjusted te diffèrent volt-
ages, so that more resistance s.s
can be cut ini witb each tise 4O
of voltage. 1

Il bas betti founti necessary
ta make the contacts cf car-
bon, te prevent the injurlous iarcing. The many unsuccess-
fuI attempts that have been SI-rxtî ^Ni) Vo
matit te regulate succeuflly
wit wasîer power make tht resuîts attained by this device
especially gratifying.

LT

THE ASSESSIENT 0F GAS AND ki.ECTRIC LIGHT PLANT.
A strong deputattori represcnting the gas anti eicctnic coni-

p anies cf Ontario wvaited uporn the Ontario G.overnmcnt on
March 14th, to urge that the strecu plant cf ras and ciccî rie
comparties shouiti net be matie subject te taxation. ln support
of their contention the deputation submittcti the foibowing suit-
sýtatitiaI reasoris:

i. flic business carricti on by these companies, is o! a
liazardous nature. Under the most favorable circtinistanccs,
freqtzent atterations and renewals of plant are requircd. Thi-ir
works anti plant arc hiable te serious tnuyfront varnous causes.
In the case cf companies tîsing or proucng elcctricîty, anti o!
g as comnpanies, tht <tepreciatin of plant ts spcially grcat.

ew inventions in clcctricity arc yearly being niatie, and plant
which bas cost a large suai, after has'ing been ;n use but a short
time, is rendcred practically valucelcss, by being supersedeti b)
new 'oventions.

2. It is a mistakc to assume that the business cf any of these
companties bas been uriduiy profitable, and it cari be trutbfuily
asserted that the returrs te those who have investeti mnney in
such enterpnises, have bten, anti continue to be ver> moderate,
everi in tht most successful cases In many cases tht returtis
bave been much beiow wbat should have been received and in
net a few instances, there bas been a direct ioss. tinthis respect

thte rcturns frtit the imîestittctît in% stili t rîres lt., eln
%Illich lcss titan thoNc front i i.til ettit iM batiks. loan îtp tie

atnd otlîcr corîtolations, n Iltlst tîtere N t î% tîrte iik tif Ille
lttss of thc whole or a1 large ptart of fie capitt.

3. TIltcsc! conî1 anies are tint free ii do business wltcrc andi
wvittî nhoni tbicy n ilsh, as trditî.îr: tratg> t tî1IMt.î.eii .re. The%
are mtorc or iess stsliject to litlnwiîtal nid ltg ist,t 'c t tîntii ,
andi aie rcstnictedti i l)t .ilitieb, aînd thlrfute li.t c . it110n
intcrest ivtit the ptublic. not an .uîe site.

4. N'one of the conîtanies titgedl ii liglitîg arc abtle t<î
tlîîîress th li ubttlict, lecatt'.t o!

- ~ ~ ~ ~ ~ ~ h --4 -- - î eo coinlet ion ait îngst
tlteîisclv%, alit vili ot Iter
illumtintantt,. lThe iitiîîial-
îtv li n Itîcli a waîetgr tn~.

- j emis. liai, by Ian, lite riglît tii
'8 .îtcîtîi re it s îîroper£y antd %%vîîrkt..

1 lite 15 no tnlonloiily oni thte
part of teleffîtone coîtîîtanic.s

9, t tnless thtetutîiiitie în

:y tîoper tIo grant tlîern sudti. atît
1 riglîts hiasve bccîî gratiteuî, litc

30 inînicipalities dIense a yearly
r revenue tîterefroîti.

5b S~~. The lie qn ctiarges for
gas. watei, cectrie light antd

9 *d telelioite scrv ite are reasori-
able,. lii iita!iy cases thte corn-

o >aniescoiternet do itot tie
a fair tetitnt for tlîeir invesî-

22 j itîcment, s'. l e ini soitit- cases tltey
.liî t uîabtc to iitet c.iiss
llie etrîp'e cog nizecdt
îîttcsbitv cf! redntitg raits
!ro .8 timte la lime, as litlitri a!,

32is consiste t ,%hî~ fai t rtîn.
If ati y .îtdiljtinî I iitr.rns lic

tcabt rîjtnn tîtetit h>' até i ngriej ini taxai îii, t lir ai tlit y Io re-
j duce iîrtseiît raics notitît lie

interfcrcd n itît ant int sonie
cases thec restilt wvotiltl lian
increase in te raits.

6. <;as is iow Iargely tised
A(iC RECU.ATOR. for fuel, flot only by tîtose in

gonudt circtîinitîatîces, but st i s
rîpidly finthing ils '.ay mbt bte htîîses of léttsons Iiimitci aie
circunîstances. Tut increase thte taxaîîtion îif gas cotiantiies,
May in stiltie cases cause an iterease in Ilte cist tif gas for titis
purpose, antI in ail cases, îîîuîst pioine tite ret-iîîti ii it thte
prît e, wlierby ils gencrailtise a., a fueli iiost lie tIel.uyd.

7. 'uVith regartd te att> piropîosai ittînîs ing tilt uasZtiig of
increaseti burdens by taxatiton, tiptîn liée (titi;t.îoics tt quiestioîn,
thcy subotit that te do %ci nouild lic ait tiijsbt dîst rîîtîî£.î£îon
againsît veste.t itîteresîs. altti noi icit cietk thé: imestittent of
calital in suclt cntcriîrîses. If tlicre ib Io lc nute gc-ntral prnt-
ciple, upon nîticît aIl ;iroperi y. anîd inc<ite trIent all frgbîtt piro-
pcry. tc-al or lier anal, iisss'.dc thecn uiliee t111t11%ies ttt
submit to such a Iawé tbtit so lonîg as ,.pe)c i.il îrîîrests. soirti as
lrnnks, boan contîlanies, railmays, sessels. îttaniifatîning t ti-
panties,. anti othcrs to-dav' cnjoy certain exempt;ion'. thte ttitis

liantes ini question. wvitl ai leajst cq ual foille, atre euit itled ltg) laitti
equal considleratton, antI svouîld fct-I vte iîjuîstlt-e of liciitg
subjcctcd te fuifthcr iurdens cif taxationi.

These reasons wre sojtpluittcnted îîy a ,t.iteiuiieit frot the
tarious interests that thes' ebtîuli lie wvillîng to lic taxel on tîtein
net inconrti. In thîs waty*tationii noitîid lie cî1uialiýed anti coîin.
).aic bc-st able te bear the tîtirdîil tîîîhitl lia> tlle iitost.

A youg suiscrlierf tit- Ett'.rî<iusiX Ii itio s ki à.tii iv.ii
Mnr Prâîccical expenenre- in i-le itîta noutf ci, ci-.ris of tiicuting un oper.:nc

for hii services in an elrictrcai ni.iifacîovy. ni'id'fsîi ortthi.l i-gicai
emplormnin of any ltid. Wc shaih lei ple.isd tci %etid Ibis rénicie and
addne$s te atnycre who mnsy desîre to opîen vorrspondiuîce stth hînt.
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GOORRESPONDLNC E.
14ETRODS 0F BOILER FIRING.

Suc. i menît e mii lier i.îst îîîmîlît' tif liî' et t 1''ciîîîîsgit
R. fi . tht' %%i tret tif %%flic le )Ki'.t' liti' tr'itti cil tiiiiîg '<i.ii k c <<.il

%.;&" lit' i I li' fige t abouhiît , îî.î liei' le( k f fi uI %rr'îf '<ic k
Cu.it foii fieri'ti 'ir'.c'i %t.în'. -itîi if tu1s tii'ge ui9)1 uit lit'' îlîî k i

c'ilti,.îk tl îîlc'i i Irlc. ig btcilv 1 I lii. c f bcîîc C> t''le'tit r
thtît lier iltîîîc' the- tre Ille bcttc.' t'. iiiig -v, tier mrt.cN: airc kepit

t ittnet \ goi'. R'1 il. '<.t>b lie %lit% Iliste veccry vic cîîîI lite lit

lit %%l c i Itlièl mii i lleîîîr iil, .îîttIlý tîtt. thîtnl tlcre tutti is
tiu'ics ,î '. V i \\lie'n li lierc' grîi a litil thi k il lit î îîîici tîkt: aî

'%tiq ba' mc cith .a ti.î hîîîîk -mîl i tiiiti etîlc'ir tite" tire ilt iclc foist e
tit: thOIiti: teIIiiîg t hic mr.ttcs. litîrî% lii î'.k t hic'ftle citi%'.)îsic ihre
a rgtetil e' c ciii c tig mlc '<cit î>îuI8 ît'fîtic' tI( lit 1<.t lc > .. îîîîîitre. ;cî

c'en>' lîg lit, lit %cili lai' c t i meubl ttc iuake btecin if lits lîrIIlcrN
a-it: lairge etîcicighi

RIORTS 0F ELECTRIC RAILWAYS CROSSINO STEAK
RAIL WAYS.

iii bH ic. m5 mî, I.t li;ti

"M Hi, i i i i ss'ue tif Mi rch, i tntotic' 'c1 ciiieticat c' lia t a
îîitîihx't tif .1t'm) 'h lf t 't stt'c th l M i. iI. Il t Isic *'r.tsC'i

aî iiti.'. ci c tt'îtitin *i esttaîiiig t bat ;uîî rlet it i ai titi at hiî..<îc' .y

.t i>' t t.si g tir 1iiI, e'tc \%ille Mli cc t i 1.uiita c ia>' îrt
<îuîc I.cltr %litis M$ (-Iit in tiib tr'pec'ut, il is mett ac '' iti.t

coun tent ioni .8, à1 cefc' îr ti t u I ti)ct'eci i iig s tigei tailc~
Co'tiiitter .1 ii hitîc tiia <Mi r. A. \'. tcciu',liait istr'r. tif
NI liii rcti, %iho i'. .cti iig fier t ilt i >acen spos St icet <.icic'
Co 'c i .uil C. et'. mît! Stttilut ài cini h'.t%. '.a' C . ci 'iiii ntcî,
A p il. i $j k anti hi t%. %Lkii Ii.!cnt'tî tii ''n conttutetionîuî

rilcuisNotl-. t i.t cc eti.îi
N'îuîîîE 1-tn cl>

THE NEW BLAKE PUNPING ENGINES AT TORONTO.
'huk<r.tN.rch t<. 18(04.

1iR î it. ce a rii titu C a:i îcuîi Illhi NIa.t i hiistit cf tilt
freic. . nsi '-J \V' ." limîîîuituien, ot . i.. ter tit titi'. 1Ii.ke imîn it'

inig tig ine',.t i I ît ma i~ii g131) %'.t ici, 1 i tt iîîc.t ti c'crkS.
in addiititi tcu %-tits ttui!cvet tri tilit 'tiulàt îî >' u'u ii t;tti:Iii th s

riutlticiiî .t îuî oi ut) itke Io Sa)' ti.i Ill len cc.'yhtiiiler', :'e

tutu'.' bîci ig ;iaccci ti Ilhue îtîîîî fii'. tit Nlitg'ge cti an ti ob.tîs of
tilt ti. Le tif.irt îî ters. 'The cîî <ine'i. etîct n s ,let col frnt t tilt
fart tha.t chic> c'.et ci.ofdt c'nsicrtii ,,afc, tuut tue oîlier clirce set
tif iuinips c'.etc in gi(xch utitiitin asied ii tuiltc%%inter monde' ths aie
p<' feti>'y able Ion htatîcl l tï(IhII îcîîc.<ter tii sîthll tIlicer ily.

i focl i cifc il>' s cc ini '.tt nX t i.ct hue.e i uitilis i ti hie iili>'t
e tcrl i. .1 alî Itgi pi ig ctigic tu',ii t..'t i.d. t ' i.~ l'lt: c!dii>'- tif a
îîcuîucp t'. hice ainciit cof fcocn lbs t hu.î cai .îî ie gt fcor r'. r utile

htîî Iln ),ii'. of 1cu.ti l' te No% uic'..îr'utiîl tgtu a tr ti madecl b>'
NI rJotiti î ; ;-I C ~ . i. an t M!N. E , '1'cnto . tlec jî'mpuilles are
gi'. Itg ac (leit> tif i 32',0<u.cx'O ft. Il),. fnir e'. Mi0' lotib. tif tc-ii

hîIniic'd.t bc':îg soi :1huis r.pc' tii, i)ii u to ic' g tiatltert' cf tIlle
ith.1'k () ih iik cuttii' tOf tice 'Torontn litttert ocrk-. i lati t-

Iltuiitî t tir be pîfet'ily .I'<ttsbt'ict. as t rzut!crstau! iclit hae
ch cîîlc '. cc t Il i intr, tic' huuilii lu.tc iig bluî iîrelbutai f(tr t''.c'
set cof lItîIIp'.)

i atîriisi' aNoi'.' hat nci'htr the 1iîîiînn.s Kitigstons tr
Lon Icu jti i taiîî s mjK(. 'al' tch titîtca tt)%,c'.titlui r îurr'scît

:nstrntictio ti uf %i ciiii ca'%c îr' itu: ti. '" tlt ic rsnit cii
NI . C cli i c'.%Il 'ec'nd ii) th li Il .tii mi uî: -ctl itf mtiotnativc
Engincets a c op'. tif tit Ohic t.Si îc't for litiesu ciist.us'tiî :uîî

bryirfit.
1 nu ig ht ail.1 ilt th i i t h t' aitra'îtl herseu rec .îindr stsc

in 'l'uitîî it ',suuî i.t*: iti \ tu i, C A. S. E.
C;. C.NicgN.

HIGH VERSUS SLOW ZPEF.O ENGINES FOR ELECTRICAL
WORK.

kd'sîîu,, eci .. îî '<u .. t .<... Sc'N.,

S ii.. ii c1 <iii ulct e tif bl' ili tot li'r mcc ruse iii % hic'' ' l ia ît' oc
hccil utenable ii c' t ic r i en î'c' rti i 1 Rectîi s cii i t cil(I .t
'nîtIcir ieui. i titic) u li<i roo< isetu ('-filet tutti àc t' h i 'c 41 ccii.

i m u. ic . c t e i ti il ''in ii, mis th! lihiimg h sprecti t:iig inîes
.s i .11t11icil c'.ll uthi 11r sîîaic' utiit'ritt' îîttiii' suid liic.rr

si 'tiker tînt:'. MNs tuf tilt long~. s<rcuke cîigiltîc" aie ions ctemii a
x irttri pi, tou '. dt it% vltimbet t hi blectit %ciockcr. qlisio k r'influti&

<<Ir'. i iii i itir cll c(îmîc o rti c itli appi < talio ttcf tige(- k 'iti ni thli
.îi lii' i <t ilict c' tgii''. %%-il cirtniitilt' tit'rei rt'i.ti% mî t:tion molcre

dem.c'<i ' ih. i an> a nnutist cîf.<cm g cîttîctîoititi ti îcest itîn lu>
tic ai r %%tit.c'htî .ure hable tri lc innhet iirit rca<on', nr

*î'.idcziiîcnt lu> c iiitii'.i.tce> iluat do flot -tb.-tr ii the tlistti.smon.

1 ietcd i a formier leste'r that i kriew ofni min pia< eg whlîre
tit oie % h'prd'tligui'ics l.t lire n Tt lat. cd Lv I tlle sut'.' bpec

)-c~ et i fi iini sie k ni'. (if aaiy place %clitre the long~ strokr
.S1 tilcIi 11it > ti'l li. i )Cen se'iil.î d >ti b ic Ille '. Ilgi scrii mie. iBy
'ýttiit 1P< i iii is'iiti %il;' m en tition aîî ce% .cf tlle-je pla.ces, %%ha 11 , if

'<ii.t ('c i cr! Ir tilt iti rît'. cîf tflic cpc'ttiii iuiiec il.* cîclci
lit' est cuiticil lit ictîti tel>. ".l'Ii i sltt i i'<tcti th tic*Icroitî
E' Ir'i tig it lit .îîid Io - 'î. nt.itîtîi sci i l Sicrhîoti rtic
'<t et. ti t tit renit cc e'tjc.ttctl b: fi'. c dr '<t% ltt1gl bicctt
c'ngglie< . m(ic u ti c %% itg ciîk' cliec rg: m e îjtiti Sîtcel c(tit~nes
I t nu'. an tîiC'gîrl t%N ciiggitici miaile liy th licI 'il stit UComtpany t-ik io>
lister platc'. 'i'îi ccî m' cc cnuitcieci îîy tone tif the bcNt
r'lec iglt& %t it ii ilrct:,h m l englîj rT t I 'tstn can.ctia, andi cc'ii i,

a''itt i Ili, jiidjiiit tii tliis mtîtte tN c.irnrt. as' the ccci
liîr' ln a ( Iiiitiîtnc lai .111ci iit:tlijtiiti ail<i'r:'

liile lI*iii <iitii i. ci t i t Ic ui tî .lit itiiy hacve ai nitîliet tif
cpi îî k nîtîtîl i iî ,N i iiîîng tit. ( Si ii. i 'iti Statts> ciitit: at
Oc rk. 'ut'> <ire tu.lîîîî tiiu i It rt 'c thiit immîîcet b>> (Kmo hi.
p .titi! iiikit.il tg)ilott Ii ncii i tic'' cil ýt l bicp''stecil ty'.pc tiiîcc tîilk

itig ;at ltr'tirîti'*, cccîîk<, il cnîtît.
ih li' Ni titl i'.it t1ii Rm<i ca> (.'riiiiiî;a n> arc pi.îctng Ni%

1, nil1% i s 1vîiZine'. cîf <itîc 1) 1). car t l c ît itin, tic no<f cch tch aie
t114m .tt 'ciik. i'lice cng tues c'. rc l, t in Moni c a .15a call'ci
foi Ilc t uc' tîiipî 'wc eie it i i th lic Lt)-.

i lit:himito lIctSt rcct i< ai lic.cy Lcutiiian>' lic c fcîUr lUtGin;cttiC
ciuimc'.. tiese fictim~ WhVlîcntk andit one t.cri',the bbCt plat in

bing'ii bîlt h> Joiîî Ingilvii, & Snns, 'Tnrnntco. 'l'u saisic itiakers
;irnc, % t iti.. iiitd isig, tccio Cii ',, ciiie fos tr the Hil îtonu, Giritiisb>'
<Itisite îis l.ecti iL 1 t ilwc.a it, <uc!it ave îii.c'cc ticu in posi'
tetet fier film Kitngs<ti yto rîir I.î ilit an titi Ocer Cnomn y andt
cfile eni ( .tli.iiotie ftir thli saisit: ptirliti',. Sust far as 1 aits able to
iic!(,'c iîtict ;Iir'jctiît.e one: c' .'cr ttic cmier, 1 ciei flot titnk
.ciiy. lliti spmcecd eii'.i ii Caniica cans aiiîroacii thcse for

o'* îîîî 'cf fciel. îtil anti .ttctirancc.
'*ie Locndonîi. ( )iii., leictir -gliit ancd licîcer Company have

tiii tii a rc t datîcice fiti cc'ît h hig h spee tittniatîc eng incs.
Reci:cîî 1> tle>' liavv poîlt itto cîperatIin tw ccc o'tmpoînh Wliîceinck

r'îig itirD. lt' i ... l îîî l c ect irît ig>ht Coumpjaniy have aiso
rcîila'cti irezî s tîy a longiî btrtike rngtne tue mianager mind tue
ccitt er '.cille a rerictt itn tif tînt' tii d n tiitr ftict b:i I.

The Ni cnt i ci iile.t rit: Lîghlt Ctînilpati>' -liste liac iigi speeci
cniltîs ; tue>' arc atl îrcsetit tiînn'uîg c'.tti l.'rgcr anti cconnii-

cal sicîic' spît:d neses.
i mcii tnts cotenibctis iist as >'oîîî space forbid',. 'Th e

tcntictr'. of moîidertn cicitricai engtineering is tciccarcs larges
geîîe.tcîrs andc siocer sp:'is iitî rei'.ti to i it iili specd
ectînti)iit'a eîiminc refcrr'c to b i»It. Rcii, i assutme lie tlimons
tilt' t'iîgti te'igtir'cl 1» tue late %I r. iii.ns. of Londîton. Eng'
landu AIl M r. Riib hlas Ntateci in lits ]citer has beo ciaiiic
for tue Wiiliaiîs centre valvec' engine, tic lacis tif '.cth 1 wouiii

nocî fi nc moeniit clcfs>. 1 have a' sec'ticinal t:lc'.atinn ofltiîs
eîii li itb i.îtest ftîrîii , it is a tanceic' vcrtical triple expanisin

oie clcîgt:cl fier i6o) to tRo lbs. stc.cm pîtsscire. lias nine stcanm
cv.'iiiîdcr' ii tiiret' crircal rcîirs, iglei intciiiediate and l'.'.,
acting on tiirce craiiks cmn tire ctnicn strcîke ny. T'he cetntral
c .tl'c c'.hîc'h iiistrilîutc' the sîcrani nus cacli sie nf cylindcr 'is
cictiketi frtiiic ai ec'cntric ttîrîîcd otît nf the: soid on tire centre
of cch r'raîik pîire. andr conînects to the v.alvec tlhrnuph the centre
nf tut: pistottilîs, cr cilat anscrs as a piston rcuri. The c'.ork
on tlihig'iiic is of tilt nst eialunrate cdescription and couid
cmîly bc clntte b>' spectai trils adaitter toi tilt 1îtiîpcse, as ail1
piînts anti stirlaices ha.ve to soun steaiss ti4ht '..'tliout ;iacking.

'Theî grcatest carc ccoid i lc necessar>' in rcinning thtnm, as
an'. ccaiîî of mii our fo '.n'.ng Ntei nigiit nain tiîcnî.

*i'Iicse ceng'ines; arc '.c.ry co'ily, '. r>' itîticli miore soe than the
saine jioccer cct I cnst sa> of tule t..oriiss, design, and ccîîthout
aîîly îmo.re coiuîl.. 'hey 'ocild also be siicrmer lîceti as to
tiicir %cu'ar -tili mîainitenance. 'lhe>' are, htcc'cc'r, soii to the

oi' iscf the wicolc for cicctrîc pcîrposcs through the sniali
.ciiicunt <il sjîacc tue>' occtîpy for pocc'cr anti itght de'.einped.

lu iii'.' ictier 1 rcferrcct in the :nnni,'on & Sims cngines
rnniu' tht. cec'tric' liglit i the i<arîaîiunîn biîldintgs it Otti.-IVt
MIr. J'uIiusnno, wiic lias cii..t.eci otic tectrc' plant lucre, infurtiti
nie ibat iiev luurtci 4~ àIbs. of c'oai lier i b. 1p. lier hitur. îInce

i '.' lcote >'ccîi 1lhave luceti cmpln'ed tcu teNt ani .'riiîngtnn & Siii'.s
eiitic ~iîlt lîy Nles!,r.. N>'c & \\*uh-tfield. of. Haiatulton. Iwo
boîic'r. bciiti t' John i :g'is & Sois%. Tocronto, and the eccrec

iîilicîib> the l'av c.nnsi.cns'. li hamîlton. 1 ccili condiense
îîî> r<'iii.ctl, !) m ~ .ating tuait a car'fcii trial gave the: foiio'..ing
restîlis:

[-119 engînle cia', <i x S. 111.ih'-'1n 3.,Ô rcctIiuttntis l'er ""unt'
c' itl pocci cc.ts îr.ir'tc'ahi>' iiatntaiiicd tîncier ai loatis. 1i ra..

c'.itle grorit siiiiîn nlacicc oi light. The power tievehoperi
taken ficuîii tut: rlagraiis- 14.85 h. p.~; tire coal bîirncd 3.78 ibs.
pet- ;îîidc iei i. p. lier hiîîr .tet. iCi ranciic iights per t h. p.
.:iirtecn do. pier dlectrical l. p. 'here c'.cs no spa;rking at tire
cotîiuîîiit.ctor anti ver>' ii brcat if artaturc tir ficthi îctincings.

1 i h.'e 1iînught it i my ctt> ici me'.ntioin thîs tn jusNtice to those
rtig.ageti iii Ihîuilttmg thîs ci;cs <if cnig.ine. Tis plant is in the
li ank <if h laîîîîiton. lianuîhtrn.

Alttintigii tii; resuit is a gond ont for a snuail cngnc, it is a
In& way nif wiiat caiu bc guet oi tuf"-% Corlis conipoeutitior ans

cqtiaillv gcutî eiuginc if an> otiier debign rtînnîng at slow'. spced.
1h bacc teati c'.ith iuuci intetesi the conmmunica'tion fromt the

stationary enginrers on boiler setîîng and kîndrecî stibjects. 1
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g wtc %%fil vcîir i cîrteNipotîlcîît, NI r. E err1 f Gildirît. as' to hi%
ica nftli rî Ieite beicid tIlle bridlge suit spatiC fli tiret ltire hi, s
ire ui Iîiler. *ri'distibutio î t i f fie lica h ouî ire, pii. fai %cmil lic

et 1 Riaîl0 lt e t cii lie but t q bil pilate, an nillut ( oniî fvi ral tci n nue
--poît. In )-oil îlex, nibîîîî er, b'. %nt r c cîîî.nit. i imy I'e tille tii

t hr or 'cnie li ilit 411 briler c it tifi tri iont at c'11 ii R. cip> Illie
aittentionicl bs tifrstd nUie..î.. fc'. ccnrcc.thed
st it iiucr'. eii iiit'r' cii tirue e liii .ît îcuîî, cccik thr li e i n cig tui
rimilk: ilicir tiiiîiiîbers! ici a1 iiggii îîi.cie In itili The,'is, lii
rebelle -'liliil lie .1 pîiuiic andic siiîllî'tcitl beieit.

Vi cr' re'pc'c tfilvy,
J. Il. uî .

Il timîltoii. Ni .rch i 14, $

CANADIAN ASSOCIATION 0F STATIONARY ENOINEERS.
Noie. - Svrt ta fie, of ih t,. sa i Asexi cnls.o, * jur focc i tor.. <ia, i t ci. masrni

rot put)i,iAi,ailisti t iei.è .i,. ,,., 1a.c ibs the -. f. i f cmlh inîîii

A\t tire rc>g tlar meleting ciii l'il. - 3î ;il, tI r. \V. J. I i irsley cia'.
iiniit i andiî îîroiîp iticîîîs fuiile l icibr >1iii tî rcel% cc fronti NIMi. J.

MIari, Of tflic Iliianidestcc'it Electi ii I.ghlt (*n. ;filet MIr. NI cat liaîci
of tilt 1)(1î %';elie. lrci uni k ('oi.

A tcîiuiliittt %i'cd,'trcîc k ici look tc) ielie hîm litts oîf tire .Ns'.
c.i.îti n d *înciî ke t re lîc rt thiereciî .cfîter a1 cli,(,1t has ci''coul.î .kcîî

ji.acccte înf i iciiz o f elle or t%% c' ciItî'.cs c'. Il c boul îe c>f -lie

iicuiihers nlîjecic< tg).
MIr. t liii rl'.t lirciiii.vctl tii reaci a pali; er ai Ill lienvim cii îlig

cii- Sliatft ing." MIr. M( c i .iig iii alsci j roîîîised( a pali3er Ini t ir(-
îîer fuure ciii ' Ilo to c R cii an Eieci t rui Plan t.'* The qucestiocnî

bu'. I rcîtglit oeil tice fuI Iciwi îg cfiler) - Wlîci i, tire g re.cist
;îerceîîî.ge tof s religi lic of joîint mcii ell e th olici pilate n% li Il
il t s piNibC tii iî.ike tii oi'tnut tiiig lcongitin al ,e.uiiîs ofi
stc.unî liiers ?- NI r. Ecikiîs tti>,%t rcl a'. fuilîsîcs . -A docublle
sia ui ct Joiîtnt l e'. cii i i eîtilis c if an c11 l htlk es'. cof
,,i ce p lacte a fiiet . (ttiti.if .181 iud lichl ailieter tif rmetc,
iliteli 4.50 incises', s'. ps .52 oif e Rufiet ik, il i g ic cl alier-
<viit.cge Rif si nigl ofi $4.9) c oiiîa ceci %%ei tItlie ,,ilid plate.

At i lie i cguclar ii'ec'iing cii tire cii of NI ,rcli tire initiat ions cof
Johln NI a r r arnd Nir. NIcanii îccck lil.mce. *1*Vn ilumcie procpose15-
tiens foir îiiîiberbliiîi n eue recel 'e<l. Bci hec li redii as i a
short Mîe Imde faren cIl tic tire i îîeîîîi ers ab lie is ging aw.cy
frnt . rcîrccctîîo ici t ake charge tîf theii N apaîlce palijer îîîî! lb. NI r.
i ;iclîrmst in a ietter sitatec thlai cin' inig t.>i lu" lie naes cinalule

lu geî tii tie A.siîc i.t1gcci tcî reail lis-, p~alier cii -' SlR.Ift ing,"' ilc.
fore it %%.t%. pobîtpjiic lit a future ilireilig. *%le. Wirlkvn'. ru.il
tire lîruiulisvc aicieniiieii s ic tie A\ct iedat iîg to eiigile,.
icr.m lîcicre dt i t bta ris> Ix..g i,,.itir e. A lng cii.tsiiitciik
pîlacc îlîerecîî. N.iîiy ofil ic ieîlerg.i'.e tiiei ie for or

.cgaiiut tflic îîie.tsire ;se" cr.il tcîck pric't iticl i fac tir (if li(cnsî'ing
engiîieer%. %vitlh tircentî to sbîaîiî Igliî.iure, nî fo t ilci r ftlicîwv
niîrkers.

('îrrs~îîiciiigSi.trcîar'.

WINNIPF1. Alsibt i.'. hION NO>. fi.

Fcuhiowing arce the nlaines cof tire c. tiaiter iienîbecs aI the aba'.c
Association Cits. E. Robertsiiîî I.iers.icîge l: atiucloci, Thcîs.
Cuirulon, \\'n.. Kenncedy. John G. Kec.,Ed. I>cir".n, John
Staîiicy. Janmes T1. NI uîcsJîlii IIiamci'.n I)ac' )ornî,

'hciiî.î Grant, Ed. Allîerg. Chai. R. l'oîge, Arîtur Ilarlier,
J.îciieb Albert hiuis, MIichiael J. S cice',J. R. Alexaiidrr, \V'.
F. Biron, lun,', lianes, Robert lia.ll. Jacmîes Stcuart. J. %V.
Sichneidler, R. I ougl;îs, Ai iiid Sthidiîîct. Robert -sutherlindl,
Tfhoiiias Brown, 1Thcîinas I ),lzel, J.iîies \Nîvic'. J. Il.. Crawford,

WVittîarker, Frank Thiin1scn. 1). Rains:iy. \V. C. loliier. TIhe
Association bas elc'te c ue slowig offucecs : Presitiîni, Chas.
E. Robecrtscon. Docmuinion sieaiioai insplecter Çunsî.N'Vice i'resm.
(lent, J aies \\Viy te. cliief engini'cn ( sîi'iîil : seconc i cc.
hIresident, G. NI. licslc'ti, Nortlitwcst Elcu tric Ligl,'it Co.; Rcord.
îig Secrcxary', iL Itu.încion F ncuitiat vîc' Arîîn'r 1 Irpe.r
'Vre:tscîrcr. Jatiieb Stuatani Ccîîciîctcîr, WValter Alc%..îiiir I)îDoser-
keeper, W. L. Birow.'.i eigincer Clarendioni lîctel. Ai flic scocnd
niceting cight :îddition:îl iiiviîiiu'-N' %cere rcei'ect reite tlic
A'.scciai 1cm.

F.t.ceii Et UCTU&C Ai N Ml.n-L

Si R, i li.e lelasire i n ,;tiii iiiaut i t mna No. '. ai i
one of tire baby :Asociationis, is îlot itkiig a li k eau ii tire

c'..cy of ic (re .î siig lis mciiler.îip cl ei t itcie sici tilie reiiaîrk.
able ox %viii and actii'.iy of ilbisîieriîbers. i siiîe,tiiig îîîeî-
îngs iscli briiigs anc'dbes fîic u inircticîn reccei'ed at
each incertil, 1,' '.'hat acd Is ta the îîvitierNhIiî.

As btac.'i in sif hast ]Citer, '.'V '.'.e re ' %relle ihilro. L.atcur*s
paper au% tire Sî.îîlihc~r'Ilefire citerin,: ent the
detaiis ot the inclicalor lie c'.pliîitic ho'.' hecat c.icd îîerforîîî a
relative ct inîity of mo], afic- bcing con'.ertcd it sicani, c'.hi. h
is a iicditîuî of couve> itig tlic tieat into the c.ylinclci in cc hîch
tire niotion of the pistnn c.on'.erts a Jirojuottion of hieat mbt cccrk.
:After ncfcrring Io diffèent '.'ays oi iiicasu.'sng tire ccork (loute
by an enginc he priiecciec 1o shocw tuai the oniy acclîrate une
was hy the indîcator By biackboarcl illustrationi, a diagraiîî

%i ciii l.ir tii teîle îîi.cie liv tirei niit isencut lu,'.' vi ' cr: t lc'ari e'. <'
ti) tireîî \i.iei i hci. :oi il i.i I'riilit .le e 'illieu ,tc'ilmîi
or e .i i t.cc.î ki cikg .c' t% t'>y bl %%li tr cchcc circ' ily .itljil%'tl.

Thei cuii nuerr tif tflic pirîecrit. lit! >.icl, hiegarcîi I c.iz tieniht tire
intliic..tiîr andc flie iiil' 'iii if c ti c iacgian .cî ' ,'.ii athitie
lilce'.'.i i , fîîr nie îîîc cla iiic i cci'. cn c'.a lia i îsk îîlac c' Iltlie
i yintiiliv '..c'.i'cîut-, u,.'. Vcî c\d. hlt ir '.'.v'. suîd'.'c 4.ab

takcîî frc'in Iii'. engu îe, c'. lit ii, c mciipi îînc c oiieiibiiîg , '.' h ilt
f.îîc i lic~ ilme'ici o. tf :î îîîs.tîii, i expîc';anisionii e'. iaîisi

iî,îîk JIrc'.'.crc', Rtosîi cc'Ilijre".iiu ii', iîc linei'.n'.o tii remiieci>ftic
tati lis, %oite hali i ,î hîîc'î tir Moire Caxti'. wc'rc vchi'î sî <tir tlic
c cli;roieiilllits cii Ici' teicg iie,, andîir d i hifféece .is h lu c. Iatoiir

wcca'. '.cry c'. un I of cillicte, for %cielle tire bainsc' 'l.t,ili ;res'.cire
îîid oaclftuc %petit %cvas i miii c'a'eti1i b) i tecciluci ii:l er iii iite.

'l'ice île t c(Ilesîl)t oîîtf i iti lîcîIrlkl aîicc . 'bouletii a .tci.îiîiiioute lit'
sinigle oîr doubile ni ci d f)ici i cl? na lievil î.>s> hcre lisier fini

iiî'cc. modi<e cf ire ce0<'itne Riti ciic icii i t ce' iiiiiiii tn fier-uijc
itali, libas i e'. i'cci mîore thiîîî uni muaiy lîii c'.t iiein igaig cel
t he Iw bcidce%. t Illic qucestionl andi ait flic % ili ic seîîî t racining tlier

iîvilbcrs Co deb.itc, fîîr Ir is a ili.iinifat t îîî.îcî a gcicici
engiiîeer hics an opjinioni but Calmentu ver> cccli exir%e'it. lien>.
Robeur t îndiicii iflic arn rîiiatis.c tir 'ing le rcîc ,.iic an irt. i aiciiir
tire ncg.itive cr dloublle tcîc. ui. i >cnalsoi, of 'T'crontoi, Via'

1 ni. L,îîîîcîr'ciiericci tire cicî b> sai>ng tui tire icîc r oc f su
ri'.Cis cîre îirvferibi figer s îî.î> r.csIi, tilîsi îhiîî flic c citmung of
fice fii:te uncier tire îhîîîe cceaikcnclil mi it l an c,,tcni tuai mt

niecL I rvicifitccilicnt aucd thlai tirei aciciitiial '.cItl ho(f joint
st rcigiliened tiu.ct parc nocf sud I tii tlc'gir mec î li lui flioi lie
ic'ft oui cof coiusicicratmiii. lie aberi referreci iei tire iinven andi
i rying s nainsb clii tha iîî ieut r.l pa.rt til sudl indîn lic ue iî.

liru. Robert tcîok tire stacndc andl îcoutrc.'cv ihiat if it ca.s îiccs-
san>' to strengtlien .îîî>' î'.eak, part tcf tire. siieii tiiere %ce ian>

w.uys to io il citiier iy iiavinig si.i>. cr ba.rs cif tee icoîs as fier-
e.ise niglît recîclre. lly muakiiig a rouic.i bket'ii on c flic IIack'-
boardi lic siîcîîvc ho'.. ici I.ty iha iî. urt cif '.liî'il i.f cîccssary,
by caiculaîiîig tlic u.ucarci presscure nue tcir% size (finie amui ahso
tire tensile stratin 0o1 tire rivets. fi it ccariguî'd ilat siîicc one noce
ouf rivets ccas nmnre thu.n scîficiciî ta iebist tflicijiwarcl lressure,
ihere 'cas no neccssity of lia'.iitire îlc ieii cce.îkcned by tire
audditionalie- tie rei 1  or tcmic.c rtin s of rivet'%, miu furtiirulcire
the ex.trac labor antm lc :i inaes lc.iti exira c; cest aind îotimn sui
retueru for il. Afier the: cffie iuiciibcr' hastî brefs beani roases
on bcutte sies <if tir iccestîîuî, lire). i oiî,lcbo lsîi eccîlec ihai the
wei&Ilht of argcumîent cvas -,81 fa'ci cif elue cifVi ati'.e tir sicigic rocm
A cote of îiîaîuks cias tecîcereci li. Iiiîî.îlcisîîî fcîr ictînt, as
»iclge and îaktsig suc Il a gcncr.il illicresi in duc c'. eli.cre of cligi.
incers, aftcr cihicilic eing nîcset c be rccnvcicî on
tire 13th of M.îrcii.

A fcc'. ieings acgni lro. Il iii îiîcîcc tîcr attecntion ho a para.
gi aph in tire tlaidIy îîaîîc'î b i ait iug t .îIls'. Emc c y , Lordnî
Abercdcen, the (0'.ernar Censeral. trct iuiany furies stoicî lin tlic
fouît plaie ofa locomnotive li tire Oi (:nurseir>' scied cvas ihorocimll-
1>' atccîiiiit seieniîtfically andl lin.iutii'ally %ville tire sc'encc of
cengincerinig andtI îck inuich inieresi ii tire incîienti 'te.îu cu egine.
I n '.icc. ouf ibis, lîrc. ili su.g" tcti ile ur Recottlinig.secre.
î.în>' le unstincctedte %vec.rcte :iskiug, Il1c'. Escici> c exten ci ls
i'aironagc Ici Ottawca -No. 7, t... A. S. E. Ih u neeillcss ici) say
ihuat ec'cry meuiibcr preàent .ct tire siceting ibis tire i3t11 tii Nareli
'.v.s higly îblcaseul do le.crn %Il.%% a f.'crcl ii''crhl bcs)i

ncci.e frntî lius Exceiicncy.
'Vhe fohlnceiug îcsolciiiouis cîcre ttlctlcîe.t tire rexuilar iilvciing

on Nlanch 13th.
'.t'. ilia tu,ehaed Aieiý,ic te*t1 in Il , sgniie co,, y amîi gase.iee ci. ce

niove franc outr sesclî ,he leio% cd asnd ailesi iatc daughier of sur ýetiîie. firo. J.
If. lîeomie'.n.-.ihreere

Reshs.d -i lacwe che offticr% aeid incinlher' f cii. Ntsotiai-Cen dto %incete
syssîiethi:e w ch aur hiroiher iîce lis% ianieiiy anî cis ilece hou, of ahice lionu. and le tg
f.urcler

&t as"-T s. ci buc a isu irilei e ta i e tnieoocf ch.eh, geasces co say. ilalt
irs regeuuiuuut he teucevai oi chies covist esuthir w. ccou,îc fur once bio -as ls eve,

uRvy' *o,ciy t4f cir cno.i prolcird repect, aeim e a
Reoheed - Theis a cous> of

1 
île,., cee.eutioins le îeatesmsuieltîo lite J Il *Ihoiiipser

a., a ioicen of Cicr resp-çu aned setie'asm. a-.e liai ee> he sieeai iqs.en îlie retuidi
osf or Asstoso ande pîshehîsheel sn Crie i pc i« Iit &i N i- %. i,toio

i..eeeieiuie > le C:.X. q X~ii. Re(. S..
metwt.g1v

Ouizcce.i, Nianchi i 9th, m Si>4.
N'surir uv

V,'ii.K cM i ti.X-ilt..'..
Mn. Johnîl J. V'crk. Es,\ccuisc.e Secret:ti>, '.cnte'. ;', fcilt>cc;s.he

Leist retenti lulas b<'c t .c'.iry bu,> cliii ii il& hi s. iue. iiui ismile
-situe ccccnd .rne spiuuiuieuc %%elle NIr. Chia'. C. Rolivnison
of NNini~ whii, uy St e ci ay, î'. -ii hounrâtu n> uîîî'î oiitf Rehl
NIoni ical Noc. i, tirhe resuhi tuf c'.hic llI.i, brîeuî li'r fiindto oful.îcîîn

au associatio siun t liai City' ciicl er tilue nioils favoiracle( tieîn-
siances, tlîie hing 39 ch inter anu..i nd ci t hiace u'.y
rcch'.'cii cmord that tht>' aîhmiitted v:i;lit ctiers at thym h.c'.i Iuli-
ing. lu lias created <juste ai sur afiiuin; clizlnei'r! enî th.'t tiiN. I
eticiose y'ole a 1usd of tire charter liccibeis cuic aloc .c lus of the
officers tif fhns ne'.. associaution ho hi' knoccu as% %Vstinipeg No. lui.

A short tester' agi titr. A. M. Wickec'., tif 'Toronto, paid a
'.iit do Kincarhune, and i s laboi bas aireaclv horne frcuit. as I
hacve to <la>' rccc:.vcch an .cpphiraiiotî for 'i di.ciien -signeil by the
folîcîi uing '.ih kncîccu engilcer'. loisiru <.rebs. D)aniel lienneti,
hîercy C. Wa.lker, Joîhn Gislicspie, A'uncci lic cille, \~n(irev T1.
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Scol;. -Sutn. Mdue o.Wilkc; lohin Camipbell, tcrcy
Ashion, Andtc'v Saott. l'hi-, wiil ma.ice the tîmurd chlirter issîied
tIi,. yeat, %oIiî tlierc are gondj liftspccts ai ailiers. caminag un. 1
ani cxj et t ing e% cry <la> il get ncwi frontî Shecrbrooke, Il. Q.;
ilice .:%C a1 tne lot of! cngutilers timere who iîa n< higli in lthe

1î<isît.and if thit-i ou»n» fort» a brînrch ui the gra.nle!at
o! .l I cil miait inaI si ci ieirs tîte> w iii fini t ilgreati>' ta tieur gain.
lflieîe arc otlier titan. in Qîiebec alid Onîtario (biti I ain sure
only nerd tg tic lu .iown ilme great aîîtvaniagcs t lie derîî cd froil
thle C. A. S. iL., a tien tlîcy %%d ut on îce furîî tlîemselVcsi lin

brandi..suçaîîis h Souvîenir i tlle l-aurth Annuai
Con% cnîîn gotien op hy M1ont'e:l No. i linis beti lianded civer
t,> tlic c.%* t-ittî n il) Ic tun in tlî' i îterebt i itle niffle D omnfion.
S1 ai tI Ic,> It j.zcget tg c;iii etc>.i',cC.

fil %i4 sim Wlîcr aie dtlî ncw assoccatianb i Sherbirooke,
Si. Jiilini.. Monîîreal. &c.. Ili the P'rovince of Quebcc going to
i;itel .di zr i pîre',îine 1 slioiutd aidi csb tits <uery to ithe

l'ie..uiigt (if IllcEue Uiîliacil. )lru. (teeo. H unt, tif Mon-
tiri-a. Osa ir of hr iiî,cunbcrs waia <ton n it Monti-d lasi ()cîober,
aiand %%tici rctiirncd lbe îîîiorîîcd us tlîat lira. iixcctiivc ea
dent fluni %vaN gong tus organuite %oiie new asNociations in
the t'taviînî cof Quebgrc. W<e bave lteen alatîn gin vain ta hicar
of ti l itung îtîîie, butt liave tirets -lî.-çp -iie. Coici iriend
li oiît, beani > .uiîrsclf. ttc w.tnt ta %ec ;ti adidltion of loci per
<cuit. ithe lic Iicubcrl tif tie C. A. S. E. whlen hg: convention

mia-ci nea ycar V'nirs trul>', EN<.INEF.It

4.kOW>i 01 1 et>. ASSOCIATION.
139) lnrden St., ToRonrtl, Mardi 23nd.

i-dit... Es &. rittetu Nu,,, s
)IRat sii It tili antcrcst nian) oi yaur readers, particuiarlv

thîîtif ii lciit %%ho aire iiîîcntbcra of lite C. A. S. 1-E., to knaw thar
icte us -vcry lokelilioodi of tdicre being a very substantial aida-

îiuîi oi lice a..sociatinns capet lait) in te 1'rovince of Oniario.
1 itave just rcîuirrnvd tfront a trip <sa the G. T. Railway rast, dut-
iuig wlîich 1 attended a iînectîng ai Engineers in Pt'erborough,
.îîid it w.ts dccidcd ta fou-ti a brancb association itiee and
appt> far a çb.urtcr utlumelliately. Steps are also being taken ta
lutrin tbacs.itiout!, in Bllevulle andi Brockvilic. At thc tume ai
wtiiung 1 lh.îvc in iiit passession the charter for a new associa-
tion .îî Kînt mu-ine, Ont., wlîich wîlt bc known as Kincardine
Ni>. i z, (-A S. 1-..; I have aisa an application for a charter iront
W<<iîrt<mn, Ont.. tli chai ter -lIt lic issued in thc course ai a fcwv

the exaiîttn îiiits of the Ontario Association, which gaies to
blto»v that the etigunerers of 'anada are working up alil round,
andu arc be>. oiug ta appreciate the work of the AssocitLion. I
firitiy believe Ilimî tîlicn the convenitian ai 1894 niects in Tri-
tutitolat uneptember next, we shall be in a position ta pre-
slent a stateient -ltîiîivig that durîng tic présent yeau- titre bas5
bren ali> addition ai new associations far outnumbcring that ai
ait>' IreV.IoO- yc.îr.

t iti jusi un ttipt ai a letter fraîn [ira. j.j o> k, aur en-
tcrprising .S-ecrctaty ai the Exccutive, whlo infornis nie that hc
bias iust. ussued a charter far :1 new association ai W<innipeg. I
litt uit rcccîpt <if -t Icîter irom lira jas. Stuart, engineer s'inni-
peg llctrie & (gas Light Ca., who is a ntentber ai the new as-
sOcIa'tion litre, asking for information regarding tht educational
%V'ork oif ilc C. A. S. E. Il is tident he inîcnds the W<innipeg

.uS.iuittta sati arîght, and wishes ta benefit b>' the expert-
ence afi lie aider associations. To use a canimon pharse the C.
A. S. L. is baamning. antd thert is every likelbhoad ai tht boom
labtinx. Thle Onit.triorAssociattian is als'o doing well, andi a large
niuiiîbeu-o ai giuccrs are applying fer examîinaitions.

Voitrb ver>' trois',
A. Ë. EinKts, t<rov. I)eputy, Ontarla.

QUESTIONS AND ANSWERS.
pJ. F'îcidinv, Htaiton, Ori., writes : i n ' okuaR MbO ecc-

1it-ilty. I .în ;uzzlcul tat know what prevents the armtature from
gtuiîg araiind. 'Mea arouiîd the dynaiis sa>' i is mxagnetisîn.
1 cannai sec h<mn the îi.tgacîisni rcaches out front thse fieldi and
lois ab it werc am break on the armature when nothing touches it
lut the 1rtîshcs, I c inmml cîînceîve iaw a spiace coniaining
nothîng visible carii have a sonitting hi> it thiat take3 in santie
intaI.nces itundtreti.. tf tmar-c power ta overcorne. 1 once saw a
d%-iîitmio shait çîicuîiied. 'l'ite belt an 8 loch aile, slipped on the
dyn.îuîîa whee-I andI te cngi*ne, ai 5o h. p. ane, was fetchcd up

stidn. Ido ni a%,uitii to c tald th.ît nma-,netisni dors this.
1 nant ta knot flot% and ?w' the aid of mwhat ut does do it, as I cani-
nai sec anything cannrciiig fiel nit a> mature.

A.-;wF.R. If MIr. Fîte'iîing ever h.undled a ie cent mag-
fne froi» a rd-ware 'tare in bis yeuthful days he surely must
laus e iticrd that it exetied an attractive farce which coulti be felt
,il soutec lttte distance fronît tic miagnet, àlthough nothing tangi-
ble întcrvcned. lic catnnot iinderstand bas' anything can bclterie
hecaîuic lic cannot su-e it. Di)d lic neyer fcel the gentle breezes ar
licamen uî.uti t-amr biN classue lirai, but did he sec ticîn? Wil
ticr tiot Inr-e anvthing uinlcss he sec-. it? l)îd he ever sec thle
bat-rkoai.t dag? 'llie fieldi naignei s ai a dynamo a% henË Il opcrmt ion
-are very powci-ful and exert a îeîardirng effect upon the armature
bui when %ac are asked what tbiz, nagmetismn is, we give it up.

TORONTO TECRNICAL SCHOOL
riifEcari be but one idea wilb reicrences ta the useiutness

of technscal schnlolç, and we bcheve thât the nîajority of the
people in cîvilized counîtrtes hold ta that idea, namely, that when
mrnaxgd by coîtîpetent bodies of men formîing the board of
in;tn:igerent, with zcilnu3 instructor3, cluly qui;îlfied, under them,
siotlîiig cutl bc of Mteatei advantalle to the nîechanîc, anxious
iii obtain an cdîscaticin in is particular trade, which he could
not possibly obtain witlînut thenii. WVhcn in addition ta the
facts thal a scchnical sclîool exibis inii ny City, and us welI
governedt and ivianaged, the instruction is given absolutely/re,
thec boon to thec working ni.tn is siinply imnmense. *ilhat a man
should Lw aille to acquire flot only an insiglit ino, but a tlîorough
training in the science ofilits trade by diligent ttter(l;tn(c thre
gr «'ur nighrs at week in a wceiI lightcd and wci ventilaied buuid.
ing, listcning ta the instruction guvcn in a marnner suited ta hi%
abîilty to grasp il, iubi be regaîrded as a vcry valuable privilejxe,
and men who will flot take aîdvantage of ait this, tiiist be con-
sidcrcd lirones of their class. But eve-ylhing in the bucccss of
such ain institution niust depend liftai the icalai ofic board of
mnanag4emfent, and the ability of thc instructors. l'le boaîrd ot
ma.nagement' ttubt bc cnnipobcd of men who are ta a ;4reater or
less cgree experts in the branche-. they represent; thcy muist bc
men who wilI throw thenmaelvcs min thec work lif thc uns"uîion
with zcal and unflaggillg interest, who will carefully watch their
seveial dcpartmcnts aînd sc that those wvhn cone up for in-
struction arc rccciving ail that the behool is able ta give. Un-
der <hein inubt bcea supervisor or head. master, wvho is respansîble
for the direct mian-igainent of tht school, and wh:le capable of
taking occabionai classes h:aîseif, must be able ta know that al
the other classes arc well managed, that. the teachers are doing
a thoroug:h work and are able ta im p rt instruction.

l'le teachîng staff £îîust not only E persans who have passcd
quaifying examinations and aie experts in their particular fines,
but thcy miust have thejacully of ltîching, %hich is by no means
passessed b> etery one who niay be considcred an expert in a
pa»rmiculair scienice. Necessarily, af course, they must have a
love for teaclsing, -id the abîlîty ta gu:uge the rninds of those
who conte t.) thein for instruction, and be igradiiv able to grasp
the meann> of the tiuller stutents who have difficulty in ex-
pressing their needs succinctly. Patience is a gift that mu.st be
poisessed by ail teachers, and then with a love of the subjeci
and a desire ta infuse ia the students an equat love of the sub
jeci, the qualified expert wit be a successful instructar.

%Ve have in Toronto a tecbnical scbool the týeneral wotking
of which ;s !;ttle known ta thc public. Il is in uts infancy, and
much that such an institutîion desîres to acconîplish, is necessar-
îly bcyond thc means in hand at prescrnt. Buot il speaks well for
the scbool that the .ittendance has already beconie too large for
the ons now occupied, and the twork done by the students
such as is of a character thra, can bc txhibîtcd, i- ver> creditaible
<o the institution.

The Toronto Technical School has a board of management
composed of the Mayor af the city, the chairman of the Exe-
ctiuve Commîittee and three aldernien, ex. afficio members; twa
experts in îechnical education ; two sîat.onary engineeîs ; two
members af the Councit of the Ontario Association of Archi-
tects .one manufacturer, and five representatives of tht Trades
and L-tbor Council. Of the technical staff, tht bead master, hir.
l)uff; and one other, are Il. A's. and graduates of tht School af
Ilracticai Science ; ont thler is a graduait af the saine scbool;
ane is a I. A., another a IL A. and M. C., whîle another us a
member of the Ontario Association af Archttects, and another a
lady, is a B. A., and holds the position af Public Analyst.
on tht necessity af proper qualification in the instructors of a
school such as the ont in question. It nia> be said that saime-
îhing of tht sanie importance must attach ta teachers in al
schools, but lterie is et-en a greater neccasity in an institution of
i bis kind because it is not rudimentai y work that is herge studied,
but work that cannot be successfully carried oui but by emînent-
lv qualifiedi teachers. Mechanirs, chentistry, physics, mathe-
miîcs, descriptive Reometry and drawing caver a wide range af

WVe have given these particulars becatise ai aur insistence up-
technical sttody, bath theoretical and practical, starting at a point
cansiderabl>' in advance of the highest grade of public school
instrucetian and stretching forwvard ta an indefinite grade ai
sttîdy in science. One ai tht important points for first cansider-
ation thc:efore must be : what shaht bc the higliesî lîmît of the
instruction given ini a partictalar school. This miust bie decided
by two things . first the amaunt af funds ai disposai for tht
purchase af a paratus and appliances, and secondly by the re-
<îuitcments or tht majority ai the students likel>' ta attend.
Thcîe nmust bie saine lîmit, or the theonst niight carry on bis
course over severai years and a great deal ai tume would lie
spent in metre speculation, white in practical matters it wauld
lic a mistake ta ga beyand the recognîrcd requirements of par-
ticular tradtes. It has been found necessary ta ircat in an tc-
mentar>' manner tapon some subjecîs, sucb for instance as aritb-
meîic and mensuration. A. student would profit fuini by tht
most excellent institiction in mathcmatics anlessht had acertain
tluency in arithmetic, and as most students coming firsi ta the
s;chool, have passed soi.le years since tht>' teit tht public school
their aritbmnetic, except in ver>' simple matters, muîst neces-
sarily lie " rusty i even if tht>' ever Iearncd enough "'ai schoolil
ta eniaille theni ta talce up the higher branches. Descriptive
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geonictry antI drawing casver, perhaps, a lîirger field tlîan any
otber stîbjecis, iront practical 'geaiîietry, clr.wiiîgs or constrruc-
tions in ail <rades, the settingt ont ai carpenfet andi joîners' uuork
(sorte ai whicli is necessarîîy indicaicd) drarutngs fur piattent
makers for înuchinery, rilt tai lice hand, arnanient atid dîesign,
and cu-en architecture. l'hu tbis %ubleet illir.itrats. ini a usay,
the importance oifia tlioraughly qtaiiiinstructon.

Annîlier ver>' important point ta whieh a Bloard af Ntana.g.
ment rist he thororîgbiv alise !s, that ba-ting satisfiel lient-
-,elves wi th the qutI/i6fition of aic teaelîîng staff, thes' ascertain
irom tinie ta finlie that the teachers are niîaking îirogrcss theni-
selves and kceping abrea -. ai the tiles. It is s'ery easy for ain
instructor in an>' subjecî ta " get in a >tr<i05'" or even tn
become careless in the preparation ai bis lectures ; te problenis
he proporînds muîst bc proeressive and must carry with tbeîîî
inmportant lessans ; antd altain these prablemns must bc suiteni ta
the s'arianis stages nt whicb the studrents bave arrived. A
problcm inay be in tuer>' respect -a very excellent oce, but if it
unes beyanti the iostrritln given, or (lacs tnt cointe up ta il, it
is valueîess, for in tlîe ane case tlic student will work il arît with
the greatest case as belanging ta a bta.t4e b ins passrd, or in
tht altier, it wili bc a wastc o ainiîe f'or hin; tai puz7le aven soutie-
thintc &bout winch he bas nat as yet receiu'ed (nil instruction. It
bas heen saisi tlîat the >tuaraotee against faîlure, in thîs respect,
on the p art ai the instructor wvoulcl hc, that the stu<lents would
thcmselvses coinplain tlint thry dîd flot obtain that whîch îhey
faunî ai ne ,essity ta them. fini it nînsi le remenîibercd that
the ma-jority ni students, prahiably, woril ont hase srifficient
abiiity ta detect any wcakness afi bis kiit in tlic teaclier, anti
iew warilr like ta take upon thimsclves cie rcspansibility andi
the great nnple.rsantotss ai making a conîipmint. TUhe canse-
quence warîld hie, tliat one or two, wbo icît this, lîut (titi ot sec
how ta beip themselves woulfi leave, wbile the oîajarity wvonld
remain and waste their tîite under the imîpression that thîey sucre
progrcssinR. Exaniin'rtions oi students ta ascertain tdieiu pro.
gress ruild 01 inentI nitters tir bc a sufficient guarantc io thie
matter. .This uuork ai keeping tht instnnictors tri) ta the mark
waould, wc suppose, dev ulve rîpnn the two experts in, tc hnical
education. rhese twa experts are Prof. Galbraitb and D)r. R. IL
Orr, and we fiod their naines bead the list ai thc IlScbo
Management Committec."' In hese (wo gentlemen we think thc
public bave a tborougbly satisiacîory guarafitte in this particular.

One point ushich coneerns the public meneraliy mare pcrbaps
than any other, and vîtaliy caneerns the institution itseli, ix tht
salaries paid ta the instructors. Tht suggestion ai retîrction ai
qucstion ai salaries is nous occupying the attentioni ai the Board
ai Manavement. Fvery tostitutian in its iniancy, in be a success,
must be carrîed an on the nîost ecanamical priocîples eonsistent
wîth tht abjects tabe attained. An institution ai the kiod in ques-
tion requires a large number ai appliances for the exction ai
its wonk, as well as competent instructors, ;rnd the instruetots
must neeessanily be bampered in tlieir work wiîiîonî a snmfciency
ai appliances. %Vhen the appropriation ion the uvork ai the
sebool is I itnîted, it becoies a nice question as toi what propor-
tion shail be spent in salaries antI wbat in tht pîîrchase ai
appliances, baving first dectced tram tht aaproprianion the
cornent expenses, sncb as reot, fuel, light, etc., etc. In seemns
ta us <bat the subject bas nat received the attention il deserses
at the hands of the board ai management, and that the
pninci ple in farce in tht techoîcal sebool of Toronîto ix an easy
anc ai dispasing ai a difficult question, but tlî:t it ix open ta
question as ta wbetber ut is very fair ta the îistructars tbem-
selves or altngether judiciaus in siew ai the limit ai the appro-
priation. WVt do nat for a moment agret vvitb undenutaluing tht
services ai qnalîfied teachers, but the point is ane ai utilizing
tht innds ta the nlmast advantage. Oui oi an appropriation of
$7000, $4000 is divided eqnally ainang the eight înstrrucîors, tif
difference being made betuveen ane who bas ta speod a large
amount ai rime in nccessary preparation af bis lectures and ane
whose subject beinr, practically book usork, dots nat neetl mucb
time for preparatian-between ane ssbose subject ix endlessly
progressive, and anc ushase subject is by very nature, a limited
science. In tht first place $5on secms a large sumri for an
instructan wha having tht whole day f'or earning bis livcliboad,
puts in sary tbree nigbîs a week for about six montbs ai tht year,
and bas lîttle or no preparation ta make for bis class work at
the school. But it dots flot seen boas much for ine wbo bas ta
pot in five nigbts a week for tht same tine, and bas to spend
nwo or tbree banna a day besides in preparatian, es-en if be is ani
expert, and thoroughly posted on bis su bect.

In tbis institutio.î tht principle <s that tht work ai instruction
is ta be divided up as equmrlly as passible among tht ciRbt
instruclors, and if anc bas more than be c-rn da in ane subjeet,
he must get tht assistance of ont whose time ix 001 so fullv
occupied, so <bat tht tume ai each shail be equally employed and
aIl neceive tht sanie remuneration. But is there not a weakness
here ? Tht expert in one science is not likely ta be an expert in
another. If tht instructor in drawing had ton much on bis
bands, be could bardly obtain assistance tram tht expert in
cbemistry, or the expert in chemistry (rom tht teachieraof mathe-
maties. While we do nat advocate the reduction of salaries as
an aIl round piiociple, nolens volens, we tbink that there
would bc a decided gain ta, the institution if the matter were
regulated in a nîther more practical manner than at preseat.

The limited space rit comman-d ai the institution sbould make

flic niltter (if l(llli,si(ll fi iti lienlefit-,. one tif qaine considera-
lion. At presetît try .îpplicant tnnless sniethîîîg %cuorîs i%
ktittn ajgainst lits . haîa< ter for instance) is ac nitîîdI. A
yoritl i îay tink i%I titdi lIsu gon)d Io attend certal inciC
and! lie applis for adimiission ; le attendî a1 fe%% nîghtIl aind
..dînps out "; anoiier nîay fiit .r pleasant way <if Ispeiitliiîil a
few cuenings a wcck, îakiîM up riuels vairiable fiirc i the
itîstruclor, andi liriîig noîhîing. or nui îîay coulîe to lerîî. for
exaiple ficehand draaîing, not for the 1purp)oe nfi îîîîprcs ii
hîuîîself.tt his tratie, but iiî l tri anrcconîlislîiient. hus,
tlic lpace being liiitcd., tiiese thre wvulti sîtit rînt otlîtr,
wnorîly seekers %fter ktiouu Iedtge aN a licans of îhiirovetiîet ini
tlîcir trades, for îuhoîîî we crint Inde tlw inîsttittion is prîîîîatily
inteciedd. Now t bat thle r ia dollaîr cicla..tt, origit al. ilycuaîttied
fromt nu app;irant is ot retlitirect, ilerc il; :rhîlrîtely nin >g.ran.
'ze or berions intentin on the part (if the apîîlîcant. Soine
tcind of cîint ury sliîld, wc t hink. hc mîadlc <nceriog the
applicant befnrc admiission is u.raîîtcd, tif a foiller- sropc lisait is
suppilird by t hc simpjle fonm tif arpplication.

l'hcre is <oce tter point upon ru lici use wi-ili to tnuch, tli
is cxalinntinns. Trhe in3ttutiotn. like ail othet -i ii tlîeir vouti,
c.innnt bc expected to pradutce in flic short finie that it lias hcciî
;il work, s'ery greai results, and the pubic shoni 1 ftintlie dis.
appcîntcd th.rt experts -are ot turned ont at tile r ItsS of evcry
terni. *rhe work is necessarily progressive, anîd a1 cî'rt n courie
must be talcen (trn saine clasles ni twn cears citîruticiii\ lîriore
the grainîd is covcrcd. There arc certin ia iuîîe pirlîaps
in permitting caris inst ructor ta ex uniinc i. on butss lte
aire marsy adfvantages, antd on the whole tliis ,iriîniple really lins
proved in he inajori: y ni institntions to) lit moîre satisiartory
than the emlîloymcnt of "outside" exaisnners. *l'hie Iloutsîidc
examinler is gesieraliy or shild lic necessarily ani expert aîing
experts, lin:b hias no intimiate knowledge nf the stiuletits he
bas to examnine. Conseqnîcntly lie looks oves the wnrk ilirniigl
which the students have' waded in the terni, conclndcs that
they have rrached aî certain standardf, andi lie giossseb certaiin
or if we îiay say so, stock or tes;t tnesticîns, uvhich, if every
student Ivas ai the !.iiîie nmental calibre as lits neirglihar, w'îuld
no doubt test their abilities very well. Mot in ail classes, tuient
arc sornie students biighter than othiers, anti some wlîo carnot
by any iîeans giasp a snhjcct sa casily as otlîcrs. More-
oser every exainer kors that îîîany a strident fi:tiiy wveIl
postcd in bis subject antI whn bas sliuwn grcat diligence at lits
work may (ail cnmpletclv at ain examîinat mon titrint,»lî nervotis-
oess or the inability ta coniprchcnd the cs.rct niearaiig ofnitet
qnestioner ; whîie it nmay lî.ppen arnd lias ha.ppcneti tliat a
student niay bc acqu.îinted wvitlî the pecuilianties of -t îîarticil:r
examiner and cornte ont ruîîli iiyîog coînurs at an ex-tiiînatioîî
%%ho, really was flot so well izrotîndecl -s the iariier et-iniîple.
There i-, a dificnlty here tliat is îlot eas.y ta get over in tIie %va),
oi satisiying the pîublic th-it the resrîlîs of the %work are commîiets-
surate rvith the appropriatian. A cenrin anînrînt ofi resmît iii:ry
in somte branches be seen, as for instance in flic exhiiion nf
drawings execrited by stridents, but even this is ont satisiac'ory,
for if a student exhibits a bcarî'iftil drawîng ni ani el:înr:rte
machine. tht public cannot know front the clrawving tlinrt hli
student bas an accunate knnwicedgc ni the use aiid svuirking if
evcry portion ofthe machine. A knorldgc (if algehra anid
sncb sciences cannaI b le xhibited, nor cars ule result ni a two
years cou-se ai cbernistry be practically demnnstr:îted ta the
public mind. In tii matter the public ninsî trust ta its repre-
sentatives on the board ofnmanagemîent. The clrî:y ai the public
ta tbemnselucs ks in sec îlîat tht lest mnen for tue positions are
eiected ta fl11 these offices anI tue prublic inay andi shoriuld
scrutinize ca-efully the wark donc anI tnt attention giv-ci hy
eacb member ofithe board.

A visit ta thc instituîtin satisfie, ris that so i.ar as it is able to
go, the lines upon wvhicli its wvork is baserl are vcry excellent.
It ks a school %vorthy nf a niich l:rrger appropriation, but cie
ioregamng stuggtmstions witli reicreîîce tin irnîros'cnient in mn-isage-
mýent prcsent thcmsels'cs, and -ire wnrthy wc think oi investiga-
tion.

Our thanks are due tr fic th ery courteous reception wc nit
witb atl the hands of Mr. l)uff. andi the paîins lie look t0 gis-e us
the illest information conccrning tlîis valri;rblc instituition.

TUE MAGNOLIA METAL COMPANY'S ENORMOUS SALES.
The business ni the Magnolia Mectal Ca. in its sales ni Mag

nolia Mfetal, bas incrreasetl i:!,' frontî Jaona.ry 1 99 3 to J:inri:ry
1894, as-en flic sales ai the previonis year, nnltwitlstaiiiiig one oi
tlic greatest panics that rite worlrl lias es'cr scen, passerl over flic
couintry cltiring that tiniie.

Tht a 1 of aihlis campany lias never closcui down for ane
day on accounI ai the partie, and a part of the finie il liath ta rtn
aIl niglît in arder ta kecp) rip flie conplany's orders (tir Magnolia
Metal.

*te autlook for the caming ycar ai t894 is very Iîright, and
tlic Magnolia '%lctal Company anticipates ani int rease oi nt least
50'! over flic year 1893.

Meetings of praperty hotoui and aihers intencsted In the cnnsîruction ai
aii clectnc rdtiwy from Montreal ta Lachine have recently been held. andi
a genenal,:onumittee apprinied ta preface a plan of the route, and reparu ai
a friture meeting.
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8 p. ait W. J. Rhtodes. l~'îirnt . (; Strinttirtz. Sretet.ty. lIlin Ont.

ltîno lttaNci Net to.-.Nrrt, iut and i ttda in cai montit
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WtIslttt'gcWAN itai No si - rsiirnt Citas E Rcr.lin Rt-cording
Secretary. 1.. Brandon . Fittancut Srcret.-rv. Arthur li.trîer

ON*rARIO ASýSOCIAIlOS. OF'~AIN R ENGINEERS.

tisîri.A. E EIES. t19 flord<iie si. Tarento.
Vice Pirstlcnt R. 1)t ,Isss Electric L.îglit i. o .Ilattstaon
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InfSrmation rrgartling cxatn:natts a tllci fuînislted o:: .ppiratian tan
%.-IV titxxe of the Boardt.

A tA I;nuinber ofîhe citizens of Totonto peîtioncil il-,.
Ontario L.egisiaîuire Ko definc tht, itîturvals ai wiîicit a voie c.a
th subjeci of Stinday sîrcet cars shoa:td lie taken, ant inK provtie
sittit safegîtards as wcîuid tasure the takzing <ifan liunest vote.
*rite l.egtslaîttci hy a %.oie of 17 iri 18 decided thai a1 Voit ina>' lie
taken cnet'> ftour véars. the fîrst votie ali sonner ilan tSt)6.' I

atidccided£ that twhcn s.tîch vote shalh li taken, titanlood
suti'a-.ge shali ;revail.

Tilt: Ncwv york state I)eparttnent of Puîblic \Workn 's reported
tii htave granicd ani elcKrit- ctipîany a fift vyears' franchi.' for
ilie construction ofan clectric pilant i tlt n.lî:cht tel piopel canai
boais. A condlition of the franchise as said to bc tî;t the coin.
liany sîtahi nii chtarge bat mcan more than $zo lier ccîia
htome îiwcr for cadi scason tif n.tvigaiin. Tii pricer it k sa
as 5o lier ceai. les- ihan the cosit nf -aimial priver. %Vc have

aîlrcatilv referrc( tIo Ilte fart dit stccessfui %est% itale been
wvitncsscdl lIn the officials of Ille Iepar:ticnî tif Ratihwan'sV and
Canais a: iîna of appîaraitî csignled tg) opct'.îe cleciricaliy
lîîci gaies <t he canaIs. and no dciubî ihe esî:criticnî of riperat- j
ing aiso the boats. hy eiectricity ntill tie iied ai ani car' dlaie.

*TiF. lianihin, Crtns> anti Ilcatiiivie Elecinç Railuan'
cnnipanv. whn rcccntlv petititiaed tlle I)cpIIart: of Clittsiîs
ai Oîu.1nva tn aiiow ihr -tee] rail% for iteir new tondti o lie
atdniiued int Canadha front Scothanîl duiy fier. have liera loti-
fieci that the Coverniricai have granîed their request. The duty
woait have .ttnotînîed in Sio.iz5. Awa pointed oui recentiv,
the wnrding of the iariffisit regard Ko aile dtiîyaltn sicel rails as
anîîigtatis. bît tue action of aile G;onaent in the prescnt
instance scouid sceau te)îtî chiat rail- for chectric r.tlwan't% pur-

p esare not considricd to lic diitialie. hi 'notîlc bc tiraule

1 n the intereqç of ail fiarties concracci thi tie quesKton abattild
lie sulîniit to tc court- fîîr cision -a as cariy a date as
possaible.

Rt*%IORs, htave t>een circutîling foîr soar tinte igat Co h
effimi tha: an iciccîri. rond i lirjeccci beinneen tlle cities, of
Toronlo anti lanîluon. Tiibere i% a verv hecavn' tralfft, both of

Ipa-sngers and frcîgit.ieiv ihescý pofints and wvithout
han'ing consýicicrthe marirr in driail. it wottili appear on the
stigfatcc a% thoigi a prîftalrulehtsincss înighî bhe donc aloang
tbis route. hti k note certain alhai ihc extension of clertric
lines ibrougiost the coutinry in the ftutre, 'uli bc nîuich
greniter than was anticil-attc mcan fine ycars ago. These ciec-
trier rnd-, ill io a consicicrahte exientinkir the place of horses
andi n'hiçcs on country roacs in thc vicinitn oif large towuIs -and

<'ities and] wvil aisor pririvc formidabhle compctitors in the -tram
tairoacs for passecngcr antd frciglit traffic. lThe "(Cood Roaiffs
Association " receüntiv formeil In q iniano !,houIld noK Inse sight of
thc possbilities anti probabilities in ibis direction nnhiie seeltingf

to dcicrn-.ine ihe charadet ofehe construcion of roacs.
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mit. 1). AswmcTî closes a paper on Iloiler Firini, aoc! MoI.n-

agansent, read berere the Eogiitecrs' Society' cf W~estern P>enn-

sylvani a in the fellowing woids: 1: wcîuld be proper te ask wlîat
detie cf intelligence or kiiowleclge weuld qualîfy ane ta ftre
boilers praperl>'. (,i). Tht the ires shotîld bu naaiotainec! aýiih
uoiforniity, aoc! iliai ne openiogs, in tht fori cf bare places,
show upen the bars te perîllit tht cod air tcî îass tîtrougli. (2).
Tht judgnîcent ihat sailI enable lîboîi, b>' a glaoce alth:1e asli-pit,
te koow i oce, te a great exten:, the condition cf thu fires.
(3)., Uc ahould know saoething cf the varlous fittiogs cf itie
boilers and tht details efth:1e furnacts. (4). An -%niîbition te
grasp tht details, se as te qualif>' hlm fer a1 stilI higlier plaoe,
whhch would certain>' follo%%-, provic!td ihere waa juc!gtnnt
enough le his auperior te note such de:::ils.

A COiRRESiONt)EtT writes us e.'pressing his opinions in a
ver>' ducidcd way i0 opposition te the granting b>' tlîe Legiala-
ture of Ontario cf tlîu petition cf tht Ontario Association cf
Engiocers fer legislatien ta niake le conîpulsor>' on aIl engioccra
eperatiog englous cf 15 h. p. and uparards, te presco: thuiselves
for exanaination -and obtaho certifi caica cf coiputuncy as nia>'
noar veluntaril>' bu donc under tîîe Enginucrs' Act. ('tir
correspondent assurts the opinion iliat if coginers ar e bc
compellec! ta underge exainînatien aoc! obîahn rertificates, tht
exaîîinatioos slîocîld bu ceoclucted b>' tlîe Governiiîunt aoc! ot
b>' a bec!y cf cogineers. He argues tlîat a manar lia dots oct
beloog te tlie Englouers' Association, aoc! sho ia>' net liave
tht tinu or the disposition te becomie a nîitîiber cf that orgaii
zathon, srould bu Iikeli te stand prejudhced in the cyca cf tlie
inembers cf the exammîîing boardl, as at presunt constiîuitd, hf
11e slîould be ccîipelled te preseot himîsulf ta thein for exaina-
tien, aoc! tlîat il la quite unlîkel>' tlîat suclia mian aroulc! bu
grantecl ite requirecl curtificate. tht pinit cf lus contention is
tlîaî the nienîbers cf the preseot uxamnnng board are conîpeti-
tors for positions with those saho go up for examination, aoc!
therefere miglît bc auppesed to bu intetested in withlîolding
certificates froîn iliena.

]MEETINGS 0F THE NONTREAL ILECTRIC CLUB.
Feb. s2-Several cf tht niemibtrs aubmitîed drautîhts of

wiring apecificaîlons for t11e use cf archîtecîs in call'ing for
tenders. Afcer a livel>' discussion, the matter was lef: aver tiIt
the nexi nieeting for final consideration.

Feb. ab-MIr. J. A. Anderson reac! an intertstiog paper on
"Tht Telephoot" for which lie waa gvnavoeo !baaiks.
Tht whrng apecificaions were îheo br.tu;;ht up fer consic!tra.
tion aoc! tfer careful disecussion a particular forni iras aoptec!.

NONTREAL JUNIOR ELECTRIC CLUB.
The above Club have hcld sacekl' meceting% atl No 6 Richi.

ilind avenue, ai which piapers %vure ruad as fellesas:
Fcb. 25th ll'user on -'Inocandescent Lan "b>' S. WN.-Snimitlm.
M.%arch 4th1-Paper on "Arc Laînps," b>' R. H. Street..%a;rch i i h-laper (mn "Edison Thrce WVire 1%lcteraod West-

inghouse 7Metcr," b>' E. W. S:îyer.
MNarch iStlî->aptr on "Induction aoc! Induction Colis, is-

Wnim. T. Sutten.
Tht aîldress cf the Secretary of thc Club, Nlr. O. H. Overton,

is 89 Brunswick -tret, ot Ituroside sîreet, as given in our last
issue.____________

QUESTIONS AND ANSWERS.
Edioç umTsc^. Nx--SHIERIROOIZE, P>. Q., Ma.rch 9th, 1894.

Shr,-There is a discussin geing on amongst the men in otîr
electi station in connec(o Oih ur arc lighî circuit aoc!
dynamos. %Vc have a circuit wili 65 arc lampa froin tare BaIl
dynamos, 35 lighta each. WVe foc! tlîat b>' connectiog the iwe
dynamos, wt gel a steadier current on our Uines. F.ac lamp
takes sa>' 50 volts, aoc! fer 65 lampa Miakes 3250 volts. The
discussion is: arc there 325e velts pressure on cach dynoamo, or
simp>' each dy'namo exerts an E. . .F. ol>' equal te ils osan
capact>', whalevcr it nia>' bu buili for, or salaîcrer nuoîber cf
lampa up te ila capacit' nia>' bu in use. I trust >'ou will uzoder-
stand whaî I wish te gel ai.

Vmours ver>' toi!>',
A. SAr<Gs'FRm,

Sulît. Shetrbrooke Gos aon! Water Ce.
A'.tSWER.-The tension in e.uch d>'naine la that due te the

clectromot- ive farce il la gencratiog itseif; the iota! electro.
moative force in the circuit la thai due te tht aumoî f th1e cein.
bintd niachines.-[Eî. À\v.ws

Tht aminual Meeting ef the ahatrchocter cf tht Victoria Electric Tramn.
way and Lighîiîîg Comîpany cf Victoria. IL. C.. was heîd a frit daLa Zige.
ai uhich tht annual report and flîmanciai siatenlent was paw-acn:ed. Thrt. rc,
porcshtucdithtcamptn teima pîcaperouscondltion. r.TS.ee
itat qiecieci a mitir cf tht Banl cf l)îrccicra te f8n tht vacancy caused
liy the resignimaro f lion. D. W. iligC:ant. Tht ocher rmmbmr af the
ticrd sace tteieec At a siitaeqtnî nîeetihî or the difecioîý. the fol.
iovîng efftrers. sare ciccîrd - Presicteat. C. T. Dupant; Vic.elekki. Dr.
T. J. Joncs:. Secretitry. T. S Gret; Audiiors, %Iems Raymur and Ber-
ridge.

ABOUT PACKING.
If tic rod la in first-class condition :îlnost any kiod of pack.

ing wyilI answer tie purpoSe, but wliere il is scared or itoro
îaperi, or is out of linc, wc must use a packing ihat isill follow
up the iocqualitis in is travel, and! te do ibis wviîlout excessive
friction the packitig inubtbu vcry clastic. he follomingq plani is
a ver>' good one, says tic Amuerican M'iachinist.

Suppose that the sîiiffing box is 4 itîches in dianîcter and! the
tod is 2.5 inches, leaving a space icc.quorters of an inch tride
te bc filled %itd packiog, and! assume that the stuffing box is 39
ioches dcep. rake a pîcce of purc guiîî rubbier !slîeet packing,
without cloth insertion, ishicli is ont.quariur of an inch thick,
anc ut a pluce front i 3 iochus ide, and! cf such a leogîh that
whien it la rolled up loto tic fori of a circle, it will forni a bush-
ing for the stufl'ing box, reclucine the space arauod tie roc! te >f
ioch in wid:h. Care nîust be taktn te cultis s0 :lîat th1e ends

ilt mieut squarely, leaving o space betweeo thuni, for this bush-
ing cf rubber mustilbena perfect fit in aider to bc effective. Next
takze a piece cf firnil> nmade packciog, whichi is >4 lnch square,
aoc ut ringts cnoui;li te pack the roc! out flushî with the rubber
bu:alîing, whiclî wc Macde 3 loches dcep, tlîus iaking six rings.
These rings slîould bc cf scich a lcngth that when the>' are in
place there will bc ai leasi 3ý6 loch betweeo the ends. The>'
nus: ocrer bu cci: se as te anake a iit fit, although it makes a
neatur looking job in that way, for, unless ihere îs lcan for th1e
rings te expancl, ths heat wuill cause excessive friction, saine.
imes te the extuot of burning out the packing aond scoriog the

WVe hiave lcft a sptce ( inclh deep, which is bufficient for tht
gland ta coter, but t11e nuis which hold it in place should ne: be
sýcrcwed up uith a wvrench, but with tht fingers ooly. If ihlere
ia leak cf ste.îi sheo the cogine is siarted, i: will do ne harni

for an hour or two, but if itie expansion does ot take il up then,
the nots mia> bc screwe-d up until tic joint is tiglit, but ne
furiher, for obtious reasoos. If p.îckiog put in accerding te
these directionîs dots îlot abelish the disagreeable hiss cf steani
at cach revolution cf Uic coltine, 1 do nlot beltercîthat an' oilher
kiod of fibraus packing saîlI do i, aond tht roc! should be turntd
truc aond put loto line.

Sa far as flange joints are conceroed, il is a ver> geod plan te
have theiln ground se :lîat ne packiog wl! b1e re<îuired, but as
nian>' ci :1cm are not bul: that way, it reniains to select the
packiog wlich wil! rentier the bcst service. If ihe sîcan is flot
saturaied aniîh ail, we inay select aoy clasiic grade that is niost
coovenient, but the flanges of the throt:lc valve, aond any alther
that nia>' be deyond tht lubrlcator, must 11e packec! wiîh soint-
îhing that avilI net bie dissolved b>' tht ail. A corrugaied copper
gaisket for each of such joints will aoswer a ver>' good purpese,
unlesa tht faces are vc.- rough. Ifwaeatrete use sof: packiog, it
la well tu take a sm-îlt piece of :, aoc! put i! in a ctîp of oit, and
let ît i-tnain for about a areek. There are several kiocls in tht

ikt that sailI net stand ibis test, for when taken out there all
bc but littIe left cf them, as tht>' will b1e elîher pariially or- shoîlly
dissolved, but altiers %vilî b1e jus: as gond as nesa afier tht test,
aoc! ihese shculd be used txclusively.

Flaogc joints, arhcn ntarI> packed, should flot bc suddenly
stîbjecîed ten a hcavy pressure, but shoulcl be warnied up grad-
ually, aoc! white sil under a ver> liglit pres-sure, the nuts should
bc cztrefullyscrtved up tîntil aIl eithe ]est nmotion caused by tht
relaxation of :1he patckiog: la taken up. Under no circtîmstancts
is il preper te screw up iliese nuis under a heavy pressure, for if
ont cf ihemn slould f.a;]. the adilitional airain îhrown on tht
altiers oîight cause tlecm te break, aond a serious accident woulil
bce tht resu!:.

In nakiog up ihcsejoio:s do ot btgio on anc aide aoc! acresa up
the nuis in rotation, as that sailI cause th1e ifisoges te be brotîght
togethcr on one aide, aocd thrown open on the other, aoc! then
whco Ibis side la iighieoec! up aIse, if il data ne: break tht
flaoge, il will cause a ver>' heavy strain to bc broughî te bear on
tht boîts, nîuch cf which la totirl>' unnecessar>'.

In usiog oli boîta for this pu rpose, ilie> should b1e put 10 a
vise, %vtîl oiled], anc! the nuis run down an :11cm, uni it isknowo
ihat tht>' are an easy fit a litîle farither dosan than thtey silI ever
bce oecded saben in place. If this precaution is net taken, it la
quite possible for the bolts to be twiste.! off befere th1e flange is
together prciptl>.

Io packiog a~ cylioder head itla ot necessar>' ta have a large
rubbe gaskel, as sane asbestes wickinR will answer every pur-
pose at a ver>' low cas:. Jo patcking a large valve stemi, which
îa sacîn clown, or has been turntd clown until ilino longer fills tht
hale in :11e benne:, a washer org.tske: eut frons thick pieces of
cloth-ioscrtiao stict rubber pa4ckîng will aoawer a ver>' gooci
purpese, if put la firs:, or if th1e gland is a loose fit il nia> b1e put
in lasi, te~ prevent the wicking frein workiocR ino tht space
a.cund the stemi.

Tht .%Iayor cf ltrebtdge. Ont.. lias 'icen requmesc b :11e Caunels to
carrcspond with eîectic lighi compances regarding an ciciric 18gh: sclicime.

Tht Cîîy Coucil of Viciona. IL C. bas paiaedl a tiy-Iaw autheuizing the
issue of detîeniiires te the anîoîînt cf So.oao for the purchase cf aneciric
light plant and tht ecin cf a building fer tht lame. Tht by.lawis ta le
zutsniiied te tht ratepayers.

Tht claimi of thteCIiy et Toronioagainsi the aid Stîcet Ratlway Company
for iht surt cf $i46.oao. being tht eue: cf cetiain local imptavrmnis for
ithicli the eoenp.ny ia atlked loe hable, la a: prtewnt occupying the ai.
tatilo of tht Suprem.e Court ai Otta&".
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PRACTICAL HINTS TO ENGINEEIRS ON THE ]MANIPULA-
TION 0F DYNAMOS AND ELECTRICAL PLANTS.-

Mimt (il im M % A% 1, <ail bi, Peuront Itropoctta go tlaborate>'
tou fier et$iiii oi f etaia çonmm.rimrtiii o! ilynamos .tnd riedctrcil
liatsii Cener.sl hie u fijote miit lu. i. nom lir sufficiently informed eas to

aim ri.iitatmui ai mrnaimi- osi lan~t% mmlatter imeir charge. 1 sîmîmpi> cit ta
assite tîmni a% i.îr asi1 mi litr ta to fo ta mietort timte I aile hrre.

ErIzîneemi as1 a fute %Plats mu pem ta itbe)lmttonè of S hit)gî. frait Jett oknim
hott ilii mi itone titi% tii% i. tîrtr.1 el %%ho inventril tits .mnd that -ad the
ailier ttimsig amni t tiîmmthmie> are luc'ftiy justuifad mn fining out evtrythirng
permmummmng ta mime iii.%%îIiinrry titi.> ire mm chîarge. ai. ilsrther etectrical or
ttiiehatiicat. A milan ms .- tainty a vr> pont tofait indes-s if tie msimn charge of
amt)i> îiiiiiry anil îlots nom lino.. ilieouhty batha tht praciicsl andi
tlieaiet-.mi ssotkiigsot time. ai lie scetimntymea dent worse. knowine
% tier lit mi leficieni. if lic alors îel strive tu get the requîmme information.

1 .mîmm s.orrte m s. imn qumir n tîrgr mnulmerr of stations anti plants 1 hase
liail ta miepleasmire oi immng. tabat tlic Laîmentablte igznonrane diuplayesi by
haie mn rimarge ot dymiamns or muiinr sanie. ms tabtout the tirst thing tabat

à rcvesatiattnîaim n fart, svoi %ouiti %onitet sometlimes hast tht>»
pimitei thmuigli. Il the iutsuesi ns aiki. - Ioc ms tîme current gentied *
,%c . & . ynu Crm Anm ailîmera. faut sihat soit otaon answert siii? i i are ai
iltese aimai yoi fret soiry fur ta imey îurnnde.tv-omnrt icisentangie, himnietif
frotti mtme tai.yrinath lit lias %markrem timnisef timo. If te itad sasi that hîs kmow.
t.'igi on iii it ploint %%.es Iiteda. titer icolmi hase beent 'unie excuse. butt it
%%oul nom ia tender inc consumititon smh.mtr'vet tuolet a visitur tu hîs plant

thmiii aba.t lit mimd mioi tharoughty undm-rstaiit.e slicattimag of %anie.
A mîlmtn iliould lie .&tile ta ilmmnti fat iiitit. amii if lie cipentis on soute

anc e ding tht iliing for iais &!l strmimenirî. lie tit neytrier raier amorti
hrAdwmi mn tier irIrm. I doit t suriate tev titis tabat omît ,.hnutd lut almove
askmngc a quemstion or ieemng how mlmmsi simaulil li doner. but se that ,is
thoouiiî tnimiitrd mity or ho%% mt m% mlimîîm-îhms way or that ay. as tiie
case omay le-ant! t.> anti avait1 il posimilmte duing i itis vra> licsci you
SA*i soin, cicher îur% mtumng mt iiltes. Vu cntisîtchta jusi wh>' il was doter
mn thitt tmariner.

Lrt mms nauti corsiert tue mlcitait mntrestmimg partt oi out papier. Farmda 1
ashOmitt 3,93i discos-tîts mit etecii curremîsitsure gencramerd mît comiductors

bâte nîovmng thrace mn a ni.Rne.- lieut L.et mis set mitâ ihait nîans. 'Mhen a
coniluctor mi. tnomr.l trm a nield of mmma-gnm'iîc force tin am as'm.y sa as to cultihe
tines af lotte, liacre mi an ctcroiuim <ire produced ia tht condu-mot in
.smîrrtmai ai rmght angles ta the clef, cion af motion amui zt nRht angles alto

ta the tina cd farce As
hq4.& fretre'd firm the point

franie vhicit thenmotion
oSiginaits. liy exact.
mner Fig. 1 it repre.

cleariy. The condore.

direction cf tht tor-
trant i sndicateti by the

tore finger. thse direc-
tion of motion or rata.

mîsitite linger, anti te

farce asi nditates! bv
~ tht thumb.

A dynamo can ttc

ni rjus:e as efficiently
.13 ialits runmmag as a

.Ni.i Po.&t atîcratmon mitai ms re-
luîte s mIto camite

'i--m* a 14'-flbsaisi teati n sentis
anîd conipouniît acased

a(. dynamos. Tht shunt

cires mn the latter hav-e
also colimn lit- cmosmel. Ia shourI an-nid moties no atteratton mi matit an
tier banlei tramct..

liiis quime ibouiîle mn rutsimrg vItet tîiti planis. %%ien quae i -iumber
ut generttior arc i n para4:let. mc ton a 'lynatnio;as a momor anti scarce v laanier
.t. t'hi% do,%m' noi msie.n. itamieser tlei the brushIt ted% hase go. ta bc
altri. f(ta à.1>-namu mn a st.imf a 1 ion as a risoint witiott atm> ait. -aion

iett aîmmns: auhir S.mpposr on, -l'ynaimn as runinrg uy> ati0 ab -ls.
-antid is ftnl Prm'saarata Inoupie -i animiher anc cith i-jui the sans as
di mi limait amne boîter ai mera Ibi. aind th ioA. geitmng mao heas- for sa aie.
.and vi Pie itîi tu tut crn a sec<irmi ont tIfthe pressure on tIse second boa il;i
onty 8.o lii ni iierfmt mi lit ber riset! frotma unie. mn <att thteres-erse mi 'ste
case, as mn ae 1 pltîilttt ipmmi g. Ac.. umli lbc cacaba. Ilis atch abit

thtc sanie *jet)iirm dynamia if te tulthmIe second on- mn au sa' Sa %alts mn.
siai of îusu la ncitae a dili-reacer ot 3o voli-. andi titis differrnre r-uas tht

ilynanso actif rag.ne mstrai! o! uir sum'eneraior %o se Ile effect
an tht lisst machine s sip itai it nriIads mi thc lîgit prolabItr go
do% n mn tritimrcy. and if it mi ;a tmg os-ericat and tht attendant slow mn

tt.l> trc tht fimîtter. tht iattuiit an misnanîn No. i mtaer lie îmursed out.
Tht .iîitrtt mjiml tr-Z&ttrr the samie as -f tht itint was gcnerasing cur-
res'insu-ami P.1 smni,!% alisozhng sthr pat graraietihte ftht offer machine

ta te extrent of te
alto laid, as stmi,
gealty ine, TheiI d.tecim<a of raitimn

thse tielîla 'nAd th - ne

mr Y-annaing as a
ilynamaic t uit drae
a tiir- Io iP'ustrate
tit Fmz bhaus

Fî- t tht Ptretioo of the
torrent ftain the

rmah-ne tend tirosugl firls! romis wit's mo"-ng ai. x genttr andS Fat 3
%ltocs% the --. tmin o! tht mtorents -n tht mime machinelsitta ronnmng as a
tost' 'imu 'a l aler te uTorrnt gti titroutîi ste fiels! tois mn tise

ianie duemutan .n ratite aluhouith ilh, u-ori ttrugi te enaure ms Cotis

* 'amrrýb leSixe thet Caîadima M art" Erigomur-, Aomtmm

sn t t osite direction. Fig. 4 shows the torrent chrough te aimAture
apparently going in the saine direction as mna Fig. 2. but as sanie ia muotr

and isesats + on time one i% iemslly - on the
cather. aithougla te amrrows point in the saine
direction. Voti will observe taat the shunt

vastres are crossed li> rese-rsing the direction of
rotation te polars~ ai the wires ms also revrss.d.
but thse po.mraty o thetlit renmisns thse saisie
owmng tu the simple fLact ahbat tht current is

* gaing through the toits mn thet anie direction by
the crossing of the shmunt

*1 ht etectroinoitve force is jroportionat ta the
rumber of fines af force, cut Me second. and as
therefort plraportianal tai the întensîtty of the
nuagnetic Fiett andi ta tht length an'd velocit> of
thte marin gr canîluttor. lte niore paverfuttht
miagimetic cii. the stranger mill ttc thr causeras

Fief, generattd. L.oaking at it Irons anather stand.
point -say a steani enjtinetvs-the more steani
aianittrd into the cylindtr tht miore poster de-

rivtd froam the crngine . tht Lister tht enigîne russis. sit more tht pocr. In
ail or ntarly auit generators the strrnRth af tht castrenit tan ber attereti nt

ieasurr-Nonaie by retienne tht spert! of stht engmar. other b>' neovinZ the
pole pieces ta anti front tht armature, but 1 dlaie %ay the nmost comnîn
tnthod es by ch.mngmng tht resistance of tht fieldi circuit anti attowing a
grenier or a test amaunt of current ta flaw chraugh the toits soproduce a
greater current the resîstance being cut oui. and the opposit s dane for a
lms curetai. Ity refreng ta Fig. 5 tht aragenlent ms serrai very ttcmsriy.
Wlien thr current ta tht fields as goiiig titraugi al) tht caîls niarked 1-7.

part af it is lait in avrcoming tht ressitance. anti b>' Ceadually cutng out
an>' or al* -if tht tamis any combinatian cans lie a-
tainet! ta tht cient of riteosiat.

When tlit contact prce as as %hown by tht full
tat. the current ms gaing through att the toits. ant if sfsmrne vetre turned ta the position mu' ndicatet by tht
dottet i ne. naune af tht torrent woutti paita titrougli
tht resistance ais at aii there woutti tt no otistrut-
lion. as im were. offereti ta the fInw ai torrent throogit
the field toits excarpt tht rtistance oi the toilaces

selves. The dynamo at itis ponti ms doing ait tht
%orc ît tant do pravideti sanie ms ruanmng at the
prope speed. If. hotrever. more itiresat than stes
ms requirtd. eli. tht ont>l atrnatise ms ta macrase
tht speeti of your machine. Titis tan bar datnc mn

itm.my way, anti 1 prrsumne .. il enginrers hbrrr to-nighr
are conv.erant imith theni.

Tht theostat or resistance box cotîlti bc comparet!
ta, a etcarre or water valve If we wia>ied to send a
samcait qîuntiiy of stenne or wiattr thraugh A set of
coits. we imirodace a mesttance, or obstruction, ai it
ere; lt abtruction i in the foatms of a s-sir. il>

regutatiag the valve ny tomabinaison of quantities
tan bie obtaintd, from ittme opea toaimrcst shut. If. 'Fics
however. mie want ta gel aoresaeni orwcir thi-ouRh
titan ive tan With valve tîenat optn, mn ordmiary cun.
reing. ce have çimpi> ta inctait thr prtsiuie or itcid. as tht taie may ie.

%%hlen tht flow of tu-refit ms steut>. ît as iniattial vehat kint! af magnes
are usetraI procure tht requisite niagnetic tielti-wtiethrr permanent steel
or tecro a nets. self-excies or otheramie. Tht clmeit as geaierates! by
the machine nia> bc slize! ta excite th- magnersmini of tht fieldis by bang
causes! whot>' or parmaîlly ta flow atroussai tlic fieldi cais Iet us loik for a
moment at tht mosi comnirn ethod% of excmtinz crnme-

it. Wmtb permanent
steel magrects. as the ordeN r-s-. ar>' magnaet nmachine used
in telarphaesork. lig 6,

2nd - Srp tac cited
maachiner. mer.. macines~ wmith fitld,, ext ted frotte

.mLa*.a4.a.aB> sortieexterniat source otite-
0. -etA a-cise thain fronsm ti e nia

chine itef. Fig. 7.
isral Sepa.iratc tas I na

F IG chines. Tht arniturt .
titscase isoundithisia
distict aîndings--one for

tht externat circuit anti the cather (or exatiag tht
field. 1t il practitat>- a doutble machine.

41hi. Shunt woord. Tii as anec i tht Moiu tain
frai of ynamos. Tht fieldis are exctted lit a stasit Fr,7

portion of the &hoit turetnt gentmratd banrg let
throuth tht to;is. Fi. .7 reprisernts a shunt wound machine.

Sait. Senti machine. Ail tht, catirent r-nrrated by tht armature ms used
ta excite the fietIs. Ordina-> arc mahinc% are set maond andi stosil bc
sais dt.sgramay. as Fig. S.

69h. CJompoundi wound, Itis as anotte- "ee com-
mon foria of machine- Coin undl courd means. of
course. two windtnRg. vrene à a totapounit engine
rnaians an cogiter <-it tfa cvîmrderi

Let us nmm corrotder tht afitret latter. viz.. shunt.
senti. andi compoundi wounti d1yuamos.

I-s- îcandes=tn lightmng. continuons torrents. tht
%hent andi cionpound counti machines are Centrat>-
uted. There arc. haisevrr. setralt ies couni nia.
chines mn tu tot the saine purpos. gencraît> sirerri
lirlhtirg. bot *e tilrait t ontacder iehra .'r to-nigit
In a shunt coti machine tht E. M. F dimmatis
tahen tht restiarce of the emrat circuit is rardoceti.
ihât ms to say. supposasse the enginret-c. tai le runaing
at prci.ety the sane sptes! anti more tight turaed on.
tht presurt at the dynamo termninais. and conieqi=ei. Fa.

lit ai tht mains. as redoceti. To irclify tits, anti brammg
uane ta its normai pressure, we have gos to stipply more torrent ta charge
the fids. titis as simîdy dosae by> cuisine ou thetessan-ie as sh-w mn eut
piec-ding diagran. fig. rP. As fae said beforc, the pressure diraintshes ai
tht rt.sUante oS the externat circuit il reducard. It ray> occur ta saie tabat
turninC on more I:Ithts incarrafes the rassaner: such is not tht case. itou.

eiter. as the more lampsi urntrd atn tht "reter is tht number of patis for the
ttirti to Co titrougit. If the rexsistante of ont tamp ms 2oS ohms. thetre-

imiatrice o! a atmbe, of latiapit in multiple i ilarefare 2oo-* the nombe of
lampi. If a torve tiette dmri slscwing the fait mn pressure as tht ressante
diminisheti. it Wfuati be ,.omethiagt lime Fig 9. naifi sat" (the E 7.1 F.1 mi
incr=wsd lit thse ecura current gootg st.roag fieldi tcl.
Ir il facumea oo <-itiacie the pressau ttics whet the resmitimc of
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tht externat circuit as decrr-a"et-just tht oappasite effae ai the %hunts. If
sanie mere drasan or plosseti ous. as moulai bc samething laka. the dotted i ne
shamn an Fiag. 9. Oaa exianing the tmo curves yoo wîll na doubi observe

atii onc as alniost
tu%, directly opposite ai

the other. andi at niay
qo occur ta soise ai you

000, that by comhînang
the ltso andings a
daircrcnt resuit moulti
tic obaaneti. Tiis 
exactly waa as dont
an coaipounti maunti

- achats. *lhti ans1
c a * ai compoonti w d.

0 ang as ta havt a con-
3o estant potntal at tht

lanipa or bMuses. as
the case mray bie. re-
gârdlesti of thetonud.

'o Suppose wt hast a
cubt foot af steamn

a14 'T1. S q a at sayî10olbs..anad
ow.AS anather al ýa lbas..

aind me nix saine
sogether-me geltwSo
cubic (cet at about

F. C 7ý bs. pressure.~ <~ 9Nom. by lokang ut
thesc curves you miii

observe that ont statts frons ion anal descends ta o. the osier starsit froos
o anti attends ta soo. so by coaeibining thetwo an average Of 50 volts as
cliasncti. Many machines. ho% tier. are osercompensateti. abat as ta say.
tht>' arc waunal math a tattle extra stries mandang s0 abat the pressure rixes
slagitty as the lusd incyraser. tuaàs as a very desirabte :hîng an naany cases.
as at compensats for an>' lasses tient nu.y txast an tht maringVou mIl observe sonaetsaîe- stampeti on achine. ýtVoaint for ta
loss.** What dot abat iran?- Is irans sampl>' abat if me bati zoo voit
lampa on aur systeni. anad running ihis dynamo ta fuîlto1nd. the pressure ut
thet erminaal% moulti bc about ait volts. Thbis increase as donc autamatacally
b>' the effect of tht extra sesata mîindinp. Shoulali ont>' hall the number of

lîgita bc iaurnîng. tue Iota moulaI only bc the hal( of zo". = 5. cansequently
ort machane moulti lae runninR as about zaS volts, although the pressure at
the lanips tiensxes as ont>' sco volts. If me bail a stesi plant arrageti
an ibis manne?. as wauli lie somseing haite ibis.- %Ve have. say, su enganes.
anal tht initial presure at same ta gave the contesi pomer nmuss bc io lias.
Thecre is a lois o! ta lias. betaten the boatr anti the engames oaing ta the
pîpang beîng ton çnmati. nos praprrly covereti. etc.. abea running at full
taai. anti about 5 lbs. aben running fivc engines. Il tereore stands ta
tessoan abat the Presuàte mi tilt boiter bas to bcet sii anti bs_ Ibs. respectave.
ly. su abat the req.atred anitial pressre mnay bc bai nt the enginea Tht
raasing of tht iteain pressure i% dont, of course. b>' tht fireman. wba
ansmrs tie sanie purpose to tilt sîcan plant as tht extra stries mîndîng
data ta tilt dynamo. This. 1 thank. c plains vrry clearl>' tht compoundi
mandang anti tht extra compoundang for certian perceasages of loues an the
externat circuit.

WeV mill nom connie ta tht second part of aur lecture. In as mie shahi treat
upon the practacal morking ai tht dynamos, anti se their bebavior, tht
troubles abat arise, andi iam to get over tIen.

Tht traubles that generally affect tie runnang of a dynamo mn>' bc brifi>'
sommarareti as folluma. Sparktrg as baushes. rang of fire aroonti commuta.
[or. bsarnng out o! armature coels. grounidet arma.ture- andi fields. shiet-
circuating of externat circuat.

Spariaing as tht bauxites anay be cttoed in a mulittude of %aya. viz..
brushes not ses diametrical>' opposite. nos set ut the neutrat poins, nos
beanng paoperly on conamuatan, n= havang sufficient pressure. brushs
fillet i mth dia anal oil. coînmutator dirty. bia, or low bars an commssutator.
pont connecaon between the armature toila anti commutator barn. sectaon
short-circuted enier an armiature toits or an conîmutator, commutatour motn
an neiges. out of trust. dynamos oserloadeti anti armature damp-sai il att
cause sparkang as the brushes Too much tare can neyer bc beslometi an
thet ihlng anti pioper arijuiting of the brushes. Ont can aImait teill al
gIante mhal sort of a mani ix an charge cla dy namo by sreng tht conditaon
ot tbc bruites anti commutatar. If lie as a careful attendant everytbing
malt bc fat an tht best possible condition. llnashm s houli bc tact math tht
leasi passable paresure: nos. bomecver. ton kaose, sh at tbey malil spring off.
Shaulti a bigha ors am bar make atseIf manafest duning a run. the tension on
tilt btssshe bas su bc ancreaseti unal stache aie as aile deiect as rensedieti.
To recta!>' a higl lbsr, one melilca as ta drive sanie dama fluash *il the test
ai tilt cammutatar anal screw up tht collar; the oather as to file sanit down
finit If te bar es bmw. screm up tht collar fiîmily anal tont es cif the
commntator dossn to suit,

A lociat conntitan, or a poor joint betaa.en armature coii anal commuta-
sor. avitI mate lascIf;apparent as rvery, tcvolutaon. Il ilI show at tht par-
iîcular bar bavang the Ioose connection, A -fint *maIl bc causeti thereby>
un tht commutait anti at wouiti appear abat ibis segment mas matie cf
soiter matemlat han sie mis. Tht miiote trouble onriiates. homever. frai
tht baticonnctaoa. Ibis siloulti be tectfie i mah asbattît dclay as posible.
for aie dota flot improve rmsers any. Tht remeti> for ilts as to unsoîder
tise joint anti scrape tht aires thorciughty claan anti set abat saine are
propttty tanneai anti soltiereti up an gond style. 'hîs appeistasne tale
a s-ery easy job. laut if great este as nos taitei aile master w.11 be matie morse
anstirai flucter. Santie tbink abat if tilt joant loous aIl ragit irai tht outssde
silen -eMhyting a, att aight. but sometimeCs yrou mal tion across a joint mr
ta aIl appraranors evrtyiang as perfec. anal il sormetanies setems a plty ta
distoril sanie. bus mIen voo onsoltier at ta daffrent sasie of affaira as serra.
T'ie vm are not even clean-eti solder bas nseyer bren near theni. Have
aIl marres tiloroaghl>' eleaneti hefore Tort attemnpt ta solder thena. «Ts faute.
vms. pont connectton. scarcel>' shows up tinti aiter a machine bas ton a
short aime.

Wiseas a sectits as short-ctrcuied or burat ous. unieas the attendant as
ihorougl> fanais atis i tilt mindig. at mralt perhaps bc better fur han not
to attenipt ta repsir saie, Ont ma>' ont o! the difficully. if a spart arma-
ture las net ai hanti anti tise Igbts mot be bept goînc. is siipl>' ta cut ont
the injureti Sl alhoiether. Discaanei sanie (ram the cnmmoitsor anti the
smo adjacent bars ta miaci tht toti mas tonnecteai anti jeon asanse togmhcr
mith a pacte cf mre nots amalter titan the rust o! ile wandaniZ. Votaare nom
ranninC aise armature minus abat colt cc cotis, hl mili mn ibis way for a
long tlie ant i gve excellent sattîfaction Il shoulti lie repauri. homevrr.
tilt eyM firait opporttnis>'.

If tise armature as tiamp tht dynamo shouli nt lit stanect up tatitil sesl
hx rectflet i is ver> sedorn that an armature betonita tamp il las useti

nvanaraian. Tt as maare 1usd>' ta bctItis w-ay miser startang up tilt
tinto îSr tisst &st sanie. oursng probabl' ta sanie baatg nos sufcicati

packed up or taken care afiln tminsit. l'hi reniedy as sîîîîîlr ta balte sane
idiove the boîlers or brside a stove.

Sonsrtaisits a rang of fire as seesi aroura the 'oaaaaaautator. l1113 as nat à
mey seracus naastier andi can esialy be gus rai of. la as caLlies by p.articles af

copper grttang an betwri the comniut.itor bars. tlaereiy aaaakaag a local
short circuit tram bar to bar acroas the ansulation. l'itas as miont lkely to
occur when the coniamutator bas bett filed or turne up. .ad ta renaedy thas
examine cadi "ement caarefully andi removc ail partaclt of copper connect.
intany of the bara together.

ait oui ields vrry brlalons occurs. andi we nmd l lo ba much aime
on tiis. lt as an e.asy niattet ta test wmich fielad as iauraaed out tay .an ordie-
cary niagneto bell.

Armature groundeti l'bas as aluate a coaaanaon trouable. andl ont liable ta
~v etus reuisifnflt aitendelttu. If only ont coal asgrounda-tinagreat

rtan resaiý3t, but abotit anather one itrt gruundeti at as saasîply et quee,
taon of a few secanas belote -anie as uscecss. Agaîn. supposie ane cuit as
grountird anal tic nmachine flot properiy ansailateal fa-oin * arifa. a short
circuit as formeda thioaigh the arnuature toground anthe harma-ture isbhumed!
out as belote It Is a very ras) matser ta test for a grounatii :armature or a
groondeti m.schane. aaia na excuse athol lac taken lor aiaes staSe of affaars.
especaaly the machine bcing grounicti.

Reversal of lsolaraty as .% troubte lisait fia one mill experaraîce math genera.
tort runnang an maultaple Li as onty wlsen tun an srries that th&s occurs. 1
neeti noS therefore talir up your lame math tha%. but bhuulal anyune desire to
know the easîst% andi quîckest nirthod of rciargang the fieldis 1 Ili be
happy ta anforni hins at thet close of the ppr.

-Short circuit" as a word I thinka fam-iliair ta every font. Tht
techiancai mexaning. howe-cr. malle not be so famailiar. Il isai .shune of!low
resstance introductif anto a circuit estber accîalentaliy or othrrwîse.- Thas
as wathout doulat the naos frequent trouble an running dynamos. Tii-y
range front abat as calleti a shart.circuated hanap. talaang lZiah of a fi P to
buta out. ta the Igrounal.* takang several abousani Il. K. au gel rad.

How does a short circuit affect a dynamo or dyanamos an the nianner they
do ? Suppose me bave got 4 sentait engane. say S0 H. 1'.. and a Soin aigila
dynanan math the fat; coniplemient of lamps installeti. The current requareti
for Soo Lanips as abouat 22o amperes You can arrive at titis resot an tile
following manner. The resastance of ont lamp es 22u ohms. RL osf o
lampi=22o-50 ay. ohmas. Tht current requared asccording su Ohans

taser wh.cb as C = R osulal thrrefore be C- = ohm 220 aMperea

746 3 E. H. P. + 2o%* for lasses an armature andi field oils. anti

20%l for friction. etc.. akng an andicateti 11 P. of abouat .45 Wr all flot
taise mna coasîdemsilon thet resistance, of th,- miline. .1, s.me a3s uppoied Io
be very litaIe, but the extra atlowaiice on the resîstance of thc larmps mîiI
make up for this. Il as aecuraae as ft as our necals arcet prcsent.A pece
of mire or anytbîng metaltic having hlte reastancr conts an contact math
aie smoconductors We mIl say the resistance cf saine as.25 olinia This
shunt or mire aill carry, if sanie bas gond contact. tas ce as mucil current
as wc bave alreatiy on aur machine. Mi..- 440 atmiaecs. tor by tspplying tic

saie rulcas belore. viz..1-= 4 4 0=abOut 70 l. P. T'hisamount of cr-

relit woutti dose if tilt cagine and dynamos %%ere captable of tranhnaitting
saine. anal tht safety appliances as abat aite wcre, as usuAl. ont of order.
WVc saîd our engirie wS. -a iL. 1'.. and me %%tre running sanie up ta 45 H.
P. . another loati Of 7o l P. bas tomne %uildenly on. or an os.erloati on
dynamo andi engine ot about i3oy%. WVhat as the reult ? Is at to lac won-
deret t has arrnture gave oui or engatnes arc disalîr?

There are or shoulti bc an every anstallation safety devices for breaking
the circuit when a Io.ad of mae alan aile saie carrinç capaciay ot the
aire comnes on. They shoulal bc carefully ijusacal to the requireinis of
the systens. so as to comae anto play -^lita st tadticracrhs a cratin Me.
centage abose the normal. Snnictimes one t ci lies safety alet icea. or citl-
nults. persista an burnang out. %.howang clevsrly that sonethinR is wrong.
Insîrsal afitracing nut the trouble. the attendant laavinR too muca t do. or

-haLsn*t time"-th.at atr failang excuse-puts in a larger fuse, or parece of
copper aire. so abat s.ame tr-il iai hum nut. This a% sonarthing sîmilar to
syang douan a ssfety valve on a botter so sisat samie lil nie lalo off ahen the
correct pressure as reacheti. The restir e are ail famitiar miih. esprcially
%lien they bi ang tht factor of safety to a minus qoaniaty. llaving nom put
an a hagger fuse, ont larer ahuan tht cArry.ng cx paciy ni the conduciars,
anti as me have indicaleal. there is a short circuit on aicreti Iay ahe safciy
fuses gîrîng oeit. the sasatch as nom close&i Whit a.% tht restdi ?-a fine
disptay of fiewarks. and in aIl protbilaty :an armnatur ganc!

In central stations uic lrt te are thousanis ci horNt 1acat? as commarnd.
at si comamrs cticc t tanium out grnunals r short circuits. A gocund as
waîbcui aloubi the mont karad of a %hort circuai. the cartfe an thl. case iaing
the shunt. andl as tht mtont trouble that tan cais oser no ettrit latht
plant. tareunis always devetora %%ien runnang ai a bisai !oati. When ant
data come on no sime ha-. to h; hos an getting nud ci anme. It is simply
a case ai cutang an engin,- after cilgine. dynamo aftrr dynamo. aiai you
have gos sufficient p.;wrr ta taira ai out.

It as only ehen trotuble arases an an elmitra plans that the neceaamary
qualifications oaf tbase an charge are made manafeat. Ont mut lie alte t0
Crxp tht %ituation as a glance. know exacily shit the trouble as and
rccsfy saine aîth tht Iet possileî delay. flreçe of minai. catm andi
correct jutigmsent. quicit Actaon. aIl coîbincal. are ail nctesary an cases oil
emsergenry.

.%hort z.-rcuits %il] scarcel, borm out a shunt mountt dynamo. for as mir
Lams ar tht former part of the papes. mIca tht rcsastatnce of ahe xtrnat car-
cuit as dsinisbtal tht, E Ni. F. Rots down. Nnw. uhenia short circuit or
grounti cames on ai is neithcr mort noir Its thsan a ig tanad. anal il the ma.
chine is flot strong clioogha sn born out sait. the E M -. mlit gr:tdually
daminish untal there as no pressure wbateves ta 4laany elarm. With stries
andi compoundi moutanmachines tht resultts are alaffrarat. Wc al.ýo sam lie-
fore abat thse E M. F. anaraaseai mIen ahe rcstana- of tht circuit alînin.
asbed. ahst ai. wheti the 1usd as, ancicaseti. In the compotinal motti. uhe
shunt mining s.nipty bccmcs inapcratavo. anal tht series aîndtnr inc. sta
the pressure. tc.. ta sucb an crient tbat the alynama', samply hums lascif op
an tht astenist ta mirei ahe deisanals made upon it. As neasrly aIl dynamos
an steamn asoats. street raila-ay power bouses. analt central stains. cxcept.
ing prob.sbly Edison. are compoundi mouat. at as flot ta fer wonderet i a th
large numbet oi accidents %hich occur ta engine anal dynamos misen
iobjecied ta suca enormaus ov-erloai

We mdll suppose abat tie bave Cos an oaîr posesion a itreet raiiway
pouce plant oay five Soo H. P. eriganes. anal Cenriats. tc.. toasais. De.
vites known as circuit breaken are put an cach carcuat leadang frai thbt
generatons ta tht feeders These circuit breaicers*imr the sanie purpose
ta, the strme raalway plant as the safély fuses dlo ta aile tagbaint plants. It
ta sary eft these latety appltances do nos operatemisen ibe- are' requiri
ta. or they are in arrangeab thsly seail %a prt-eea the latter-
anti an many tases do serious daraxgt. A bacavy Ctoundt caes on cmr
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l 1t.îc the. ecrt Oct tcre.ckrcs reitccnctl iltost gncectclatiriy ta the ovrrtoad on
toîcr (cf sietar iolel. tcres elle tiîic c.ne ta. 10 .c -ci. Nc' iai es the resut?
Th ticcs e~Er andcc ctynccccc iu fflo occly us elle grotînd in1 contrii vcth.
ht it »cs .to got licr to.c't of the ostcrr focie IZenecc.ors. mailing pro xcit a
taid tcf Meatcc %,= 11 Il t o'cn ticci 'nRtnc- ancd dvnilco. if -.%lire acre cuiabte
ocf Ec'ancccctcccgi sluicr Sccerty clignec-t ctiih t0 A-rrck in>' Soo Il. le. engin,

tt'tucc' tcnciZcti sE. 1t a t u ctr.%c itcccr atîtncon ta oce other 1iclnt. E..
Ir ittc-cic'c %' s. ..pc ic,jec ccc fis Ic .' 1-4 ~ E, i.lc.c ci licnc- cà ntXte 10 odli.

scellrt-. t tccct, c ils .ci,ic s Ec.or' nt oi r iirtc in ccth IEtfoimiszn ii =
alie EE.l riiccracc it 'eret c- m t..c-11c.triitcc clccc't n te phnrse *asioci

w ritc'Ec itcEE 1 ilcib lhice - ccctt Is r rn Krrip rc*r> thinit En ortirs . ktep~
rCcctin itcnE tire t ir.%sEct jcsrsC 1r . hcave' ;it cotcnacts ici git auct

sccice n m-c..ct sade Ait 5*, cEt trs biclitI.11 tât' ticîr raitrt toad t a EEh
jiit t nEuEo lir.t.ti cclsj c\% ticrer ic<Er cs tcCtEiEn mt'Otct ors or sa cîiches
EtîrwE E,. .1- tct rti CE t ,cEEc iEtticrr tosst'. If rt-c E tEicig es hc'pî crupu'

toEt t.'îchc- ail l %t- c cc ictte uticiriîcrtrt Ili c ltuflclg csolted
ptcil', Scccc-cc.àEc icrs ccc1 CitnitisccEl ai >l rrecc'cct 11cr fart tuai ctaille
a rir ccc i.tk.lcgz rc.jpc' ft 1ci 5 c.tt'actctf genl tiflgR mii rnt. hicce no cuit-
petv clust hE.' .Eruticd d% n.cuccuc tcs cib cs 1r tif elce tir%% .aimes of trouicIr.

1 fi tocs. Itccon, t ccic t cii ic.ck yuc fccl eice srry jc.ctrni EEc.lnner tri mlict
vols Icai.' .îtt tESiErci tri tur. ;%tti 1 tEndr i at sorirt' it tic I,)reitmit
iicCfficy_____________

ON LIGHT AND OTHER HIGH FREQUENCY PHENOMENA.

I Ei cregard l t tue Eictidcscence of a refr.îctory huittîn <or fila-
tment in .tîi esîaustret r't'Esr. sîlichl lias been one ofîthe suli'
jetîs oftics i5 estigatioti, flic civetfespercences, with nia>'serve
aes a guitde Ehs cîîisitîcting Nuch bulbts, nîay bc suninîed up as
foloi s% c. 'Tie but ton slîoul c >eas Simili -as possible, spherc-
cal. <fa btinili or poclishrtl susface :andi ai refractory matersal,
îhichl %iiiist.tncls evaîar-atton lest. 2. Thce support of the but-

loitislcît h ti c very tlîcn atîc screrncd b> aui aluinianam andI mica
lihres, as 1 havse .lcsc rchet on anotiier occasion. 3. Thle exhaus-
troisi <>f tlc hlîb siaulî ic as.v logis as posll. 4. 'Tle frequen-
c>' of the clîrcenis% should lienas licgl as practîcable. 5. The cur-
rcett sliotîlc lic <if a lî.rîîtonîc s csc atnti al, without sutiden in-
terruions. 6c. The licat siîould lie confincd ta the button by
ecocsiog the sanie in a scîîall liulb or otherwise. 7. Tht space
bicîen the ccalls of flic %miill bulb an.l the outer vlobe shoulti
be »jîcli' eshausicti.

Most of tue cnsderutiscîtî cchich appiy ta the incandescence
of a scclcd jusi cotîsccleret ina>' lskesscsie lie applîed te phosphor-
escent c. lnrdc. ii aue cxhausted vecsbel thle phosphorescence
as, as a rule. pritti test> -< cîcsttl h> the powerful beatcng cf the
clcctrccde strc:uîi o cci .coîîs agaîcii:t tie phosphorescent bodly.
hisen ie icaoy c.tse'.. cclit'ce tlierre cs cio evcdcnce of such a bomr-
1).tr.lcuîcni, 1 tiicck tli.îi pciosjilircsccnce is exciteti b>- violent
ilpat is of .îî %îs it l ait' nioi rîcessanily îhrown off frem the

clef.i iode, hbct arceat tell ujcai froui the sanie inductivel>' through
tue iiicdiicitî tir lhicccîgl t baincs (if other atanis. That me-

ch.nclsho-k's 1c1.i% an Eiiîboutacit pcart in exciting, phosphores-
tc. cim i .1 buul> cuis lic bcen frois% the iollowcng experimient. If
a belli, (onstrut ted .îs tli.ut u!ltisttcd in Fig. ce, be taken and
ccchaitir %%tiii tlle gte.tt'st (are %o tin the dif-charge cannet

ji.ss. lire filamecnlt f -t%11 rl e.ttiost.lEc induction upen the tube
t, acnd lier lattier a, set ii % lîraiîton. If the tube e lie rather
%% ellc, aîbout aui int l or à)c. il:e filaument nia>' bc s0 powtrfully
%sEOrate< tii.t ssîtc et liEs the iglass tube is excites phosphor-
escecttr. liait tic îiliosî)iorescence ceases when the filament
<cî nîi1 rc'ýt. The % clr..Icn cao lic arrcsted and again staried
li% the ig i ficetîeinc> of tue titrirnts. Nainel>', the filanment
h.as its cciii) jîcrtol of 'ibratitîc. anti if ihe frequenc>' cf the cor-
rcnt'- cs %nt hl iliat iîcc c- resoci.îtîcc. ut is set casil: vibrating,
thiîicgl the îoctic.l oi tire ciirrecîîs bic snîall. i have ofien oli-
srr. tli.t the filacieti cn -he huit) is destr<îyed b>' such me-
(hani di rea l Th ie filaîiriît c Elbrates as a rule Sn i'apitiy
tuiai ci tannE,! lic >cern. antît ui esîccrmenter nia>' at first be
îiy'.ituetl. ci %iltle .&îî ecîî)rritiient as elic on&(escribed ias

ca: cuill>' perfiard. ilie ucoicati atif tler currents need ie extreme.
1% %ciicl antd foi titi% rcascîbii i enfer chat thc phosphorescence is
iî lieu îo ili e tc lani. il 'hock tif the filanicot against the glass,
îîcsî as ct 1t, produq rd lis 'tg 11,1111: a loaf of -sugar ssîîh a knifc.
'h llce( hucc11iccît aI i k Iîraciiîcecl I)v tlle projcted atoms ks easily

itetlsiien a hiti catîtaiiig a buttoxi cs graspc-d in the hanti
acid tire t orient iîcîîicd on suddlly. i b)clies'e th-ti a bulli coulti
lie -halteuird li obsrsiiîg the conditions ocf resonance.

lic ic sta %iitiiient Ierforr utcd i et a, ai coîcc-. open Ie Say'
tliat lie glass- icli iliai ccuiistig cii conitact w'illi uhe fiiatiment re-
taln% -a cicarîe ai a ceriain ign esprits the point of contact. If
liEut itce filamient .,c'.uîn toit 1r' tire gls t ie .anie point 'shile
il il, cciPo'ctrlY <hitget. uluc a harges tqia.lizc tender evolution cf
ligii. îlot litlliîî 'if cîcî1îcccîaicce c oîcld lie tainei b>' scich ani
esîIaison. Ilit &s cn tt1i ci.ialc tuait the inictial charges given
rt licu .8tciiN tir in the glass% Play soîtir pairt in exciting 1îhos-

~îl.rescîic. Si, for instanor. if a ihîosihorcscent biulli bc fuî'st
cxc sitt liv a hugli freqiients' roul li, connes tcng it ta ont cf the
.cr-mcnatl- ofaier litter andti he tiegree of luniunoity noted, anti
icii elle huîln lic hugll i h.îrgid front. a iloltz machine hy atiach-
cîîg cl jI)riecalclv in the pasuiie teinin.&l of the machine, it is
fuind ii.î: cchrîî the hîuib cs% agaun conictcd te the terminal of
Cir iii firc1ccncv < ccl. the lchasîchlorebsence i% far morte inense.
t in .cn.-thcui c q 1cui Ii.tc at inscleccl tht possîlit> ai some

îilcîicltcescutphcncciien.î cn buclis lîecng produtci b> the in-
t aîîlestcntr c tf .i) nfinitcsini il laiyer on the Surface afi th phos-

1ihorestenî bodiv. Ccrtains-, the enip.acis of the atomrs are

powverful, esinugh tn iproduce intense incandescence by the col-
listons, s nce they bring quickly ta a lîigh teniperature a body' of
(tcnsiclcr:ble bulk. If an>' such effeci exists, ilien tic best ap-
pitance for prodtucing phosphorescence- %t a boitb, which wve know
so far, s a dîsbruptive discharge coil giving an enornious poten-
liai with but fcct fundamnental discharges, say 25-30 per second,
just enciuxh, Io produte a continuous imiprebtion upon the rye.
It is a tact th.r socle a coil excites phosphorescence untter nîost
any> cc.:idîî on anti :t ail degrees of eslîaustion, anti 1 hîave oh-
'>rved effects which appear ta bt dlite to phospîhorescence evcn
;et ordin:cry pressures of the atmcosphere, %%ien the potentiais are
extrcnieiy Il igh. flot if phosphorescent ligjht es produced by the
etiuaizatîos, of charg~es cf elecîrifleti aîams ctwlatever this niay
nocan ultcmiatcly), timen the li.gher the frequency of the impuisn's
tir alternate clect rificat ions, the more economicai will be tic
ligiui production. Il is aî long~ icnown and noîeworthy tact thut ail
the phosphorescent bodies are poor contioctors of eiectricity and
heat, ;andi that ai boies çease to cnrii phosphorescent light
taihens they are brought ttc a certain temperature. Conductors
oni the contrary do flot possess this quality. There are but few
exceptions to the rule. C.crbon es ont of tlictîi. Becquerel
noteti that carbon phosphorescences at a certain elevateti teni-
î>er:îttire prcceding the daimk red. This phenomrenoti may be
casîly observed in bulbs provideti wiîiî a rather large carbon
electrode (says a spiiere of six mîillimneties diaîîîeîer). If the
current us turned on after a iecv secontîs, a snow white flcm covers
the electrode, just belote ît gets datk red. Siilar effccts are
noîtd with cither conducting boches, bu, înany scieîîtific snen
wi Il p robabl y floit tribute t hein to true phousphorescence. cVhcîher
truc incandescence has anythcng to, ds %vith phosphorescence
excited by atomic impact or ineclianic.tl shocks still teniaitis te
be dccided, but it as a fact that :iii condirtons, whcch tend In
localîze andti ncrease the hc'ating cffect at the point of impact,
ie almiost ins'ariably the tîosit favorable for the production of

phosphorescence. Su, if the electrode bce vcry sniali, which is
equis'alent to saying in gnrlthat the electrîc density is
great, if the patential be high, andi if the gais bie highly rarefieti,
ail of which things imply high speed of the projecteti atonîs, or
matter, and cosequenily violent impacs-ithe phosphoiescence
as very intense. If a bulb provi-lied with a la-.ge and small clec-
trode be attached te the termnal uf an induction colis the smnafl
electrode excites phosphore-scence white the large one may not
do so, because cf the smaller electric density aund hence stoaller
speed cf the atonîs. A bulb provitiet with a large electrode
may bc graspeti with the hanci while the electrode is connecteti
te the terminal of the coîl and t ci ay not phosphoresc ; but
if instead cf grasping the bulbe witlî the hande, the same be
toucheti with a pointed wire, the phosphorescence at once spreads
threugh, the bulli, because of the gîeat densitv at tue point of
contact. WVith low frequencies it seeros thai the g.'ses cf great
atomic weight excite moie intense phosphorescence than those
of stitailer weight, as for instance, hydrogen. WVith high frequen-
cies the observations are flot sufficiently reliable te, diaw a con-
clusion. Oxygeri, as is well known, preduces exceptionally
srrong effects, which miay bie in part chise te, chemaical action. A
bulli with hyclrogen residue seems te bie most easily exciteti.
Electrodes which are most easily deteriorateti produce m~ore in-
tense phosphorescence in bulbes, but the condition is flot per-
manent because cf the imipairing ci the vacuum anti the deposi.
tion of the electrode ma:ter upon the phosphorescent surfaces.
Sorte liquitis as cils, for instance, produce magnificent effects cf
phosphorescence (or fluorescence?), but tbey last only a few
seconds. Se if a bîilb have a trace cf cil on the watts and the
current is turneti on, the phosphorescence only persists for a few
moments until the ail is carrii away. 0f ail bodies so fat
trieti, sulphidc cf zinc semrs tobe the niost suspectible te phos-
phorescence. Sonie saiples obiained through the lcindness of
Prof. Henry in Paris. ssere eniployeti in nians' cf these bullis.
One cf the defects ef this sulphide is, that it loses it'-, quaixy of
emitting lighî -tvhen brought to a tcrmperature which is by ne
nicans high. It can therefore, ie used only for feeble intensities,
An observ-ation wvhich mighi deserve notice is, that vchen violent.
iy boinlirdesi from an aluminium elecîrode it .îssurnes a black
calor, but %ingul.arly enough, il returns te the original condition
w.hcn il coolls docyn.

The nîost important fact arris-et ai in pursuing investigtations
in this direction is, ihat in ail cases il is necessairy. io order te
excite phosphorescence with a inimnum aniount ofecnergy, te
observe certain conditions. Naniely, there is aiways no matter
ca.hât the frequency of the currenis, degree of exhaustion and
characier of the bodies in the bull,, a certain potential <atssuming
the bulli excited from one terminal,' or petentiai différence (as-
stiminr the bul in bcli excited wiîh ba)th terminais) which pre-
duces the mosi economical resuit. If the petential bie increased,
considerable enetgy nîay be wasted withou. producingr any more
ligçht, and if it bc diminisheti, thien atrain the lighit production is
net as economical. The exact condition under xvhich hec best
result is obtaineti secins te, depenti on many îhings cf a diflerent
nature, andi it is te bc yeî ir.vecstig.ticd hy other experimenters,
but it will certainly have ta bce obser-et when such phosphores-
cent btilbs are opera-ed, if the besi resulis arte i e a-tiainerd.

Cnnîîng now to the most interesting of these phenomena, the
tnta-ndescence or phosphoreýscenc cf gases, at low pressures or
ait the ordinary pressure of tht atmosphere, we must seek the
explanation cf these phenomena in the saine primaru causes,
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that is, in shocks or impacts of the atoms. Jtîst -as mlolecules oir
Mtoins beating lapon a sohil body excite Pl o sphoretcence in the
saisie or rendier il incandcescent, bal wlîen colliciing anîlong
theisel tes ithe, p>30oduce sijtiflair piîenoiiicna. Btut ct I!, t-crý
itistifliçitnt eîîl.uaa ion iait concertas only the crante iechanisin.
i.giit as prodîiced b> vibrations wvhich go on atl a rite almonst

incoiîccîvable. if wve çompute, from aile energy con'ainiei ait
the fanai of known radiations in a defin ite space the force %whith
is necessary ta set III such ralliai vibrations, %%e indi, that though
the density (if the ether be inconîparab> ,,Ilci tit can chaît 01
any body %ve know. even hydrogen, the fýor*ce is boiuctlîing star-
passing comipreheosion. %Vhat is this force, which in miechani-
cal nie.tsure mai-y amount ta thousands of tons pel sqjuare inch ?
la is electrostatic force in ight cii modern sievs. it is illiposs-
hie ta conacive how a body of miensurable dimensions coulai be
chargedi to so high a potential that the force wvoulc bc sufficient
to produce these vibrations. Loniz before any suchi charge coulci
be inipartedl to the body it wvould be shattered intio atonis. The
sun euitis light and heat, andi bo dones an ordinary fianie or in-
candescent filament, but in either of these can the force bc ac-
countcd for if it bc asmtincd chat it is associated vitha the body
as a whole. Only in one way miay we accoun:t for it, namealy, by
identifying il vitla the atom. An atom is so smail, chat if it be
charged by coniing in contact wviîh an elcîrified body andi the
charge be assurned to folloiv the !s.tme Law as in the case of
bodies of nîcansurcable dimensions, it mnubt retain a quantity of
electricit> whîch is ftîlly Capable of accouanting for the5e forçes
-and tremendous rates of vibration. But the atoin behaves singu-
Li.rly in this respect, il tatta>s takes the saie "charge."

t is ver likely that reasonant vibration plays a most im-
portant part in ail manifestations of energy in nature. Through-

out space ail malter is vibrating, and -&Il rates of vibration are
represcn:ied, from the lowest musical note Io the highest pitch of

*f the chemnicil ravs, hence an atont, or complex of atoms, no

ni liter elhat its period, nmust find a vibration with which it is in
,cresoance. WVhen we consider the enormous rapidity of light

vibrations, wte realize the impossihility of prodittcing such vibra-
tions dircctly wvith -iny apparatus of measurable dimensions. and
are.driven ta the only possible mitans oi attaining the object of
setting up waves of light by electrical rocans and economically,
that is. to effect the moiecules or atonis of a gas, to c.aise theni
to collîde and vibrate. WVe then must ask ourselves-How cia
free molecoles or atonis be affected?

It is a fact that they crin bc affected by electrostatic force, as
is apparent in many of these experiments. By vatrying the cc-
trost-itic force wve ctn aititate the ais, and cause theni in coi-

detaundier- evoitation of heat and light. It is flot demonstrated
beyond doubt that wse c-in affect theni otbcrwise. If a luminous
discharge is prodtîced in a closcdl e'chausted tube, do the mtoins
arrange theniseives in obedience ta any oilher but to clectrostîc
force actinsg in str-uight hlnes froni atotn to atoni? Only recently
i investigated the mutual action between lwo circuits ivitb extremle
rates of vibration. %N'len a battery of a few jars (c c c c, Fig.
32) is discharked thraugh a primat-y Il of Iow resistance (the
connections being as illustrated in Figs, i9a. t9b and îjc), and
the frequency of vibration be mnany million thete are great dif-
ferences of porential between points on the primary flot more
chan a fewv inches apart. These différences mas' be to,ooo u-olîs
per inch, if tnt more, taking the maximum value of the E. M. F.
The secondary s is therefore acted upon by electrostatic indîîc-
lion, uuhich is in such exîreme cases of match grenter importance
than the elecîrodynamic. To such sudiren impuises the pimat-y
as well as the secondary are poor conductorç, and thcrefore
great différences of notential may bc prodluced by clectrostatic
Induction between ad jacent points on the secondary. Then
sparks m.sy jump between the wires and streamiers beconîc visi-
ble ini the dark if the light of the discbarge through the spark
gap d d be carcfuuly excltîdcd. If now we sîîbstitutc ;a closed
vacuum tube for the rnctallic sccondary s, the differences of
patentiai produced in the tube by elecîrostatic induction from
the primary are fuilly sufficient to excite portions of it but as
the points of certain différences o! poitential on the primary are
nact flxed, but are generally constantiy changing in position, a
luminous banal is produccd in the tube, apparently flot îouching
the glass, as it shouldi, if the points of maximum and minimtum
differences of potential were fixed on the primlary. i do flot ex-
clude the possibility of such a tube being excited only by clectro-
dynamic induction, for very able physicists bold this view-; but
in my opinion, there is as yet no positive proof given that atomns
of a Ras in a closeci tube may arrange themives in chains under
the action of an electromotive impulse produced by electro-dy-
narric: induction in the tube. 1 have been unable so fat 1 pro-
duce strifle ini a tube, howes-er long, and at svhaîever demice of
exhausi ion, that is striae at right angles ta the supposed direc-
tion of the discharge or the -axis of the tube, but 1 have distînctly
obse-d in a large bull,, in which a wide luminous band was
produced by passing a discharge of a battery throtigh a %vire sur-
rounding the bulb, a circle of feeble Iuminosity between îwo
luminous bands, ane of wbicb wvas more intense than the oilher.
Furthermore, witla mv prescrnt experience 1 do flot chiral chat
such a gas discharge in a closed tube can vibrate, that is vibrate
-as a wboie. 1 arn canvinceri that no discharge ihrough a gas
can vîbrate. The atonis of a gas behave s-er cunously in re-
spect Io sudden electric impulses. The gas does flot seem to
possess any appreciabie inertia to such impulses, for it is a fact,

tivil the higlier tue faeqtiency of the ;inîîtilses, wtith the grealer
frecdini <ies tue dîscitarge îauss throtîgli lthe g.î%. If ale gas
possesses o iiîerita then it canllot vibî:îîe, for sonte iiotitia is
nec-csb;try for the frce vibration. 1 conclitii fiont tiis tît-t if
;a lîglîtnîng discliarme (tuurb betîween lwvo cloîid%, thert cao lie
no ob illatton, stich as woulti bce xpected, conitîerîng tue ca-
pacity, of the clotîts. But if lthe liglitning discharge strike the
carîli, there is aîn-:iysb vibration--iii tîte carda, but nul in tue
dotîd. In a g.us dibchtrge catch atom vibriutes :il ils oWOi rate,
but there is no vibration o! the conducîing gaseotîs miatS. as a
whole. Tie is an imptortant consiadeiauîon iii the great probleni
o! ptoducing liglit ccnnomically, for îî teaclies lis tuai ta reacu
this restait we tniust tise impîulses of ver>- hugh fiequeticy andi
necessarily aiso o! high potential. It kb a fact that oxygcn pro-
duces a mure intense lîglîl in a tube. Is it berausc oxymen aimais
îîossess saine inertia and the vibration dors not die otît instanly?
But tieut nitrogen should bc as goodi, .ai chiorine ;and vapurs of
many otcher bodies înuch better than oxygen, tinlcss the magnetîc
properties o! the latter enter promuîîienîly- toto play. Or, k, the
process in the tulle of an electrolytic naîture? Slaîy Observa-
tions ccrtainly spcîk for if, the it,%~t imîportant being. chat iillaîter
i- alway, carrie<i away from the eltctrodes and tue vactîtini iii a
bulb caýnnot be perianently inaintaioed. If sîîch process takeb
places in reality, then %gain must we take refuge ta higla fre-
qiiencies, for îtith such, elecîrolylic «action slîould bc reiuccd in
a minimum, if oant rendered entircly imposible. It is an tîn-
deniable tact tchat with very, high frcquencies, provided the iri-
puises be of a harmonic nature, like t h s band rn t I
ternatar, there is iess deterioration and the vacua are mîore per-
manent. WVith disruptive dîsi-barge couls there are sifîddcn
riscs of poteotial and the vacua are more quîiclkly inîpaireti, for
the eiectrodes are deteriorated in a very short timne. It tras
observed in some large tubes, which tuere proî-ided îî-ith heai-v
carbon blocks Il Il, connected to platinum %vires %v sv' (as ilitît-
tratedi in Fig. 23), and whîcb were enîplo>ed in experinitsnts wvith
the disruptive dîscharge insîead of the ordiitary aiu gap, that the
carbon particles unuler the action tif the potvcrful nîagineîic fiei
in which the tube was placed, %vere deposited i0 regular fine haies
in the mniddle of the tube as illustraucd. These linues %vere ai-
tributed ta the deflection or distortionl o! the disehaîge by the
magnetic field, but why the deplobit occurred principally wliiere
the field %vas transi intense did flot appear allaite cle.ur. A fact of
interesf, likewise noteci, %vas that the presence of .u strong rail-
netic field incteases the deterior.ttion of tîte clectrodes, proh.ubhy
by reason of tht r.upid interruptiouns it prauluces. whlereby thiere
is actually a higher E. M. Y. maintained between the clecîrodes.

Much 'vould reniain 10 be said about the luînint,us effect!s
p'-oduced in gases -at low or ordinary pressures. W~ith the pre-
sent experiences before us wvc caillan s-îy chat tue essential
naiure of these cbarming phenomena is sîifficiently knoutn. But
investigations in this direction are being utfushc with exceptional
ardor. Every fine of scientific pursuit bas is fatscinations, but
electricai investîiation appears ta pobsess a itectîliar atracion,
for there is fia experiment or observation of any kind in the do-
nmain of ibis wvonderfual science wbicb wouîd tiot forcibly appeal
to u%. Yu't ta me it seenis, that of ail tht inany nairv cloua, things--
we observe, ai vacuumn tube, excited by an electric impulse from
a dlistant source, bursting forth aut of tht darkness and ilium-
inating the room %%itb its beautiful light, is as loveiy a phenamen-
on as cao greet Our eyts. 'Moît interesting still it appears when
rcdticiog the futudamental discharges acros the gap ta.a ver>
small numbet- and tuas-ing the tube about iv-e produce aIl kinds
of tde-tigns in luntinous les. Sa, by way of amuscmrent, 1 take

straight long tube, or a square ont, ora square attachieu ta a
straigbt tube, and by whirling theni aboutt in mv litanc, 1 im*tat
the spokes af a whecl, a Gratmme winding, a drumn winding. ani

a le current motor %vinding, etc. (Fig. 34). Vee rn
distance tht effect is wcak and înuch of ils beatîty is lost, but be-
ing necar or holding the tube in tîte band, oxte cannai resiit ils
charri.

Io presenting these insignificant restis 1 bave not atttcmpted
in at-range antI co-ordina.te thent. as wvotid be proper in a stricîls-
scientific investigation, in wbich v-ct- butccceding rebtîlt shotilà
be a logical scquencc ai tht prececding, so chat il mighl bc gîtess-
cd in advance by thbe carrfual mrier or attentive listener. 1
bave preferrcd ta concentrait my eniervies cbiefiy tapon advinc-
ing novel facts or icicas svhiclt might serv-e as suggestions to
others, and ibis may serve as an excuse for the lack of itarnion>-.
The explanations of the phenomiena have fielai given in god
f:uith anti in the spirit of a student preparccl t0 find that thcy
admit of a better interpretation. There raol le no great liarm
in a student takzingaran erroneous s-iew, but %vlcn gîct minds erir,
the %vorîd nitust dcarîv pay for their tnistakes.

PUALICATIONS.
The Februarv Arcna îs anaitter mammota nismbrr of the grcat ;.rogres-

suie Rr%-t-cw. Il contins z64 p2ges and filed wsth able papers. cour-rng a
w:dc rince of tapics of ?'peccat interest to %%uide awakei thinkeis aind r-arcsl
reformers.

The Ontano 1,egs!atître is asked ta grant incorporamon ta the Pontock
andt Dcsrr lAtte tran .uining a-id R.iti;ty Co.'pany. hI I proposes ta
huild :in eleciric or %ir-andr etecirsc raituuay tram Il'orItocit in Aigoma.
narthwzîrd ta a juniction wiîh the Nsorthrm Pacific t<ailway Mr. lames
Stobie. a welt-îcnoiri miffe. i% one or the promot"r.
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I,,LE,,TfiIG ftftLWIiCY DEPftfTMENT.,

An increase of Sa6.y.S9. as shown mn tise earnisgs cf dte Montreal -Street
Ràîîw.ty coenpary for tise fast quarter, as cornpared vîtis tise sanie peraod
In 1893.

lishe village Courel cf Ptortsmoutah. Ont.. bas graneal a franchise for
fort> "a s th ie K.ngsaora. l'ceismouiha & Casaraqua Company, for tise
construction of un electric taalway on tise tîreets cf tbe laid vilisge.

*1*eunto l.odge of tise Intetrnatiornal Associationt cf NMachanists bas adopter!
s resuluiaon urgatig the City Ccunrta to coampel the Toronto Railway Company
Io centpty ltb tise clauses of ais agrecrntent vais tise dasy seîci provade
IlAta411ppant tecluir.il for tise use of tise railseay %hall br as (ar a- possible
mianaifacturd an tbe ctty of Trontc.

A zpecat comrnaittre of dte Couniv Councit of York bas drofted an agree-
mient betveen tise cuun'y and tise Aletropolatan Street Railway Company.
definlng tise conditions under seiicis tise railseay coilpan>y na extend its
fines to Riciiîoid Jlait strictUe Sinîcoe. Tise agrerient as subject te tise
ratification cf the. cijuncil at a itCt meeting an funie.

The sannsul genertal ntireaing cf ste hiontreal Park and Islan;d Railway
CompAeny vas held in Nfontreel a fortiiglat ac. at wiai ai culane cf tise
operaigons of tise comlang sunainer v.ss preesnted. O.sly cite change an tise
dîrecturate vas mtade. et brin gtise aappoîntrit cf Mr. J. S. Botusquet it
lise pLice cf Mr. M oras Perault. vise resigncit swmr tbree months age.

The llantiion. nreamavili etnd Gnimsby Eleertc Ria Coin ny . nets
pover station ai Stoney Creek. lise construction If 'Abici as about te be
corntanenced %%Il tal built of bnick and argtoe and rccfed seath asphait. le site
of ct.nîe anal dytAinio acor italul tbc 4o by 6o fret iad cl boler rani 40 by
3o fret. atlta a cltimîsey stack st15 fret iîis. Tise plant witl incimade two

genratrs saltvoitolers
Informiin bas bren recriard at %Wisnlpeg. tIsat thse Privy Cotancil ins

Encland lias guvet a verdict an fsar cf thse Electric Ralwqy Ccmpany on
ail points inelvecd ani its aitirute satis tise Winnipeg Street ltailway. v isîci
cliameil te bave bren pranttq a moncpoiy cf tise strects fer railvay pur.
pose.s As tise resuit cf tas dcaiten. si as tad tise electite railseay company
vattîl aonîce preçced ta extenalat lites.

At tise requcat of tise C-iy Council. aise Cit y Enginrer of Tcronto bas
isandral irn a repiort on tise cost cf a single tracts electric railsesy fromss Han-.
tain s ta W~ard s on TIocotto Island. it tas estimateal that ta construct a
sangle track an trie %test andl soeti shores cf this and. and equip tise samne
wgt four mater cars and feue traders, weuld cost S5o.oco. and tise coi cf
ojtezation seoulal lie $So per d-ay.

lise Toronto RaalwAy Comnpany bas ptesented a counter petitios te tise
Ontario t.cgitsturr .ssking tisai tise company be net compelleal te provide
slieîtn fcr tise moturmen as ;btitioned for by tise City cf raoronto. on tise

grouid tisat saîci provision as not dontaitted an ils agrement vals tise caty.
anti thita owting tae ais te cf traitera it vctîld bie amparactîcable te viork tise
cars vils safrty if vestibaules were a<topted.

l)îîrîng tise past itontis the Bloard of Direclors cf tise Gait anal Pneton
>treert RatIssay aw-aidel lise o-ntrâcr for tise clecarical co=sruction cf lhiser
eo.sd to Nleses Aiseari & Solier. cf Otta%%aà. Tise comtrc for supplying
tise enagines andl boilers for tise power bouse at Preston bas barens given to

slar.Gale & NicCutlloci. of t3alt. Five cars vill lie uscd ont tise road
aiti l be laral b> electrictty duriitg thse winritr mcntiss. Tendaers for
tise erection of tise power laotse aill bce avardel un a few days.

A frincisise bas bren graisaIos Mr- W. R. Hitchscck te huildaltnd
opessie an etectrie rslvay it Cornallt. Ot. Tise franchise provides for
tise cunstrucaien of tise rtaud. to carry botta pas&engetrs and freigi. ta tise
canal. anad the entare leîtgth of Second suret. vîish spur limas te tise cetion
and pspet mils, a total distance cf about four miles. Is is tise intention
toeustltze tise vaser pover ai Sbeîk*s Islandl Dam. Mir. Hitchcock is nov un
lier United Stases lor tise purpese of organizing bais companty. thse inteittior
brunR te commence tise construction cf ahe romd an tise spang. Tise %Vest-
inghors- systrnv ilà %lib eapîcyrd. l'ie tosen counscil bave agremal to ex-
enipt freina taxaiton for a peeleal of Cens yenrs. tise plant and incarne cf tise

Fise anntu report of tise Ni g aaaIls Park and River Railvay Cern.
Pan> bas hein presenîrd ta tise Lea turc- Il sets (anis sbat afarir tise
rond baal Zone anto opeatuon. tise impossability of bandlang tise trafficuvîti
a sangle trac hecanie apparent. and tise dareccors dcuded ta issue S3(X),000
of adsaltonal stock for tise purpose of double traciang tise lite. $2oo.co f
thîs stock bas barrn allotra. andl ail tise grading for tise second track donc.
watis tise exception cf four iîle> lise companv bave arrangea for a first-
cîss strAisîtoat connection besseren lkale anal Cisippesea. and are antaci-
pating Chat a large business wîll corne tbrougis this Buffalo connection.
lite tr«àepts cf ste rid (rom tise trme of its goîng ini operation. on tise
flrt cf Jut> le4t. to tise close cf tise easoit, vas $58.o64.o8. anal tise expeisses.
$39.t35 06-a

Sorte tante aga. tlie couiaiut of tise Townshiap of York passard a by.law
gransng a lbtis of $20.030o t tise Toronto andl Richsmondl Hall Street Rail
vay coanpany. on cindaîtîoi tisat certain ccemjtrudtion vork %as ta be coin.
plIraci l aY he 7 8h AY of Msarcla cf tise present ycar. Shoetly afterwards
sertie u. aise prepercy a nests ang tise route teck action in tise courts to
preves lise construction of tise maild. andl tise legal parocerdings sisus taken
inteera vah tise toatîitg cf tise bonda cf tise company, andl consequently
prcevenîed tem (rom cesmpietîng tise amuunt cf construction calîrd for by
tise lbonus by-law At a frcent amatin of tise Townshiap Counctl. tise by.
la* grantang tise lixnus. iva' revokeal on tise greuna thisa tise rsilsay caîti
Panty bail fAall to ftaillit ils paurt of tise agrteemeitt Tise company tisa-e.
upo't Presenir.l a prtitn Ioan is Iegasiature. settang forth tbas tise acticns
which biait lieci t.ekrr ageanss1 as on tise courts bail made it amposaV abco
p.-ocmd watis consCruction antl asking sbat tise tarte for coeapleting tise rail-
way he extrnuird fur Cabo %eaes. anal tint tise by-taws passeal by tise Town-
slsip Council granting tise Isonti. bc declarrd vatlid and bitding. Tise
1.egitaturr has .ecceded te lise cornpanty's petiteuil.

Engîneer are oflen slow an adopting, changes an tiseir bitier settangs. andl
Vila se, sas> titans CItas arte urgeal to thiscr attention. and cften of tattle
value, as ia pettaaps %aise go lie cautacus. but vr bave ofîrit wonderel vby
tey do not telke mrire kandly laoyeable lire-dace arches. WVhen the

Arcit aerrait, buras eut ia a source of danger andl consaderable expense
te replace tiait arcis vals a news one or Io repair at. lere are devicea that
at t hor out andl musi psy for tisemselves in tante, nos only by tise

actsbal savitg in tise expense o! constmnly eenewang tise arches. but in tise
rettewedc sale> and Iengthaed file cf tise boier.

USEFUL HINTS.
Sorte recent figuring on the cost cf power conveyed by -viaer shows that

lthe greulier lthe presSUtsue chr cper in propor'tioni becornes theevaprflse or
coat. For exanspie. watet nst toc pounds pressure cosI'. abcut dou~ble visat
water at 7S0 pounds pressure will. estimating in bcah casies by the cnergy or
woik the water will pm.rform. Tis as a curicus ruult, and an intcresting
problem. Tlhe water and thse pressure upon il are dfferent elrnents. 'l hie
amtouant consumed for a given duty as inveraly as thse pressure.-I'ouer.

STIRE. ANti 1140H Tua'xs.--Quite an important discussion took place
beore thse Masser Mecisanica' Association at ta recent Saratoga meeting on
the character or ments cf steel tend ircn itbes epetively. It was
announerd in a report on this subjvct. that. in thse case c a large number cf
steel tubes. thse reiitlts. s0 far as wear is concerned. have Lxeen unfaivoraisie.
The fulluwing definite rxpenmient was cited: An engine vas rquipped with
114 iran tubes and si3 steel tubes. Dec. 2e, 1890. The iron tubes were
placed on one aide cf tis centre and thse steel tubes on thse otsr- side cf tise
centre cfise boliter. the tubes being divided b y a vertical fine through thse
centre cf thse flue shert. At the expiration of tflfî.'n months the flages were
ail renioved, tise condition cf the tubes being sucis that sevensern cf thse iron
ctes were cendeuined on account cf pitting and corrosion, wehite sixty-four

of thse -iteel tubes wete cotndemnrd for tise saine defeet. tise intnîrity cf thse
latter heing ilus largRly in excelss of the iron tubes.

%V/len a pounîl cf water la turned inta steam it will occupy very much
leus space as tise pressure increases; tiserrfore. one cylinderful cf steam nt
bigla pressure will weigis a great deal more tisait a cylmnderful nt low pres-
sure. the ameunt cf heat required ta make a given cylinderfut cf sinam
increase-s with its pressure and consequently tas weigbt ; titat tisere as more
hat in a rtliater full cf higis pressure steamal titan low.pressure steam,. be-
catue cf aboilet d tbat the temperature cf -.team incre.eses wiîh ie pres-
sure; Chat tise temperature at wbîch stter will boit increases witb the pres-
sure and equals the temperature cf ýhe steam fermed (rom it : that tbe
tlent hient cf steam is iens as thse presi e increases - tisat visen steaut leaves
a cylinder it bas in it an nmeut cf latent heat according as the pressure of
tise tteam as greater or less: that it couid net leave as steam unless tbis
latent hat was in it. as Chia hat mutst be an it or it seottd be seater; lhat
Ibis latent at car be obtained outaide thse iagine toi beating purpoees
vises the sitem is condensed te water - tbat in baîng sa condensed it occu-
pies a matenally smaller spece aend crentes a partial vacuum in tise space.il
had previouuly occupied; :chat stram at a certain pressure bas a certain

sensible temperature. ar.d le then knevn as saturnted sieam, but that tis
temperature can be increased by tbe addition cf bras dîrectly te thse stram
itseif. when it becomes kitesn as superbeatrd steam.

TBADE NOTES.
Messrs. Abrain & Soper. cf Ottawa. report the feilowing recent sales of

Westinghouse apparasus: a 63e ligbt alternssing plant for Cbesley. Ont..
two tS K. WV. continucus curment. slow speed dynamos to the Richelieu and
Ontano Navigation Coe., for use on their steamers : a 65o liglit atternatinR
current plant to Mr. firosseau. cf tise Si. Hyacinthse Gas Co. A sale bas
also bren made of a sooo ligist alternator for Windsor. N. S_. including tbe
street ligbting system. %vire. transformera. panel sseitcisbcard and ail ap-
pUrtenances.

Readers wiii notice by cur advrrsising coltimas that Mr. John Fcrmnan bas
secured tise Canadian aRenc for mamie cf the most reliable manufacturera
of elrtrc applianues In En land. He anmendis openini out in tbe stage No.
65o Cratg Street. Montral. visere hie %voit bave one cf tise best a.asortrd
stocks cf clectrical goods in Canada includtng tise bigist clasm of Engliss
flttings and ail the latent novelses of Englisb manufacture Hia intention
is te do a flrat-class electrical supply business and tise naines cf the tirms ie
represents are a suffictent gusntntee shat rverytbing in stock will be cf tise
very hast qualîty.

lise F. E. Dirait Beiting Comspanty. cf Toronto. has just issued a 16aluahie
isandhook cf uselul information relating to the use cf lenther belting. lise
bock consains a large amounsi cf valuaTble data sebicis bas hen put in con-
ventent foim for tise use Of enganer and others ie are calîrd upon te
make use of belting under a great vsrrtly cf conditions and circumrstancers.
Thtis information. MIr. Dixon informas us. bas been carefully collrcted durtng
a pecriod of maný, years. and its accuracy îherougsly inquircd intu aend
prcved. In addition. the bock contains flatterr.g trstîmonials frema a nunt-
ber cf substantial business firms streugisout Canada as t0 the excellent
quslîîy of the belting rm.snufalctured by tisis companay. saine cf sebîci as
declaîrd ta have becn an use uapwaeds cf twenty yeurs. and as apparently

cood for severaI ars more service. We notice tbat the company bave
recenly estabiisbcd a brancs bouse ai 13 l..emloine Street. Magntral.

The atteuatton of elecîti lîgfaîmng comparties asnd aliera using arc lampa is
calîrd te tise anneuncenment ut our advertising pages cf tise Exact Arc L-tp
Company cf Cansda. Hamilton. Ont. This coanpany bave thse exclusive
riglit te manufacture an Canada the Exact arc lanmp. tise invention nf Mrc.
Irshl. tise constructbon cf'.sbicb differs very m.ttenAauly front tbant f tise types
cf lampa generally an use. These lampa are equipped watb a very inRenîcus
tisermal regulator. They bave ne magnets osi solonades. regulation bring
cffeced by the contracting of a strip cf metal. As tise src becomes longer
(rom the burning cf the carboci tise devreased etierent hats the metal le.
wbich contracta and prrias the carbos to fred dean or vire versa lThe
regulasion citcis l cor.strused on a differential principle. la very simple jin
construction and tenales thse lamp te furnish an absolutely strady lîgist.
lite mechantsi tas qualty applicable se direct or alternatn circuits. andS

g=esîy reduces tise siniting when used avtais thse latter lie tw iinpis
interchangeable (rom are te incandescent circuits and vice vra li
Canadiain manufacturera wtll be pleased te furnish ail particulara rcgardinR
thse new lamp.

'Mte Doilge Woccd Spits Pullry Cco, cf Toronto, are reeently in recelpt cf
the following letter cf endors-ation front tise E. Il. Eddy. Co. o f Hull. Que..
visant speaks for itsrif:

Huca.. CANADA. stis Fcbruary. t894.
Mwtats. DonGis Woa Spci-r Putuzv Co,* Toronto, Ont.

filAs Sstst-Replyng ta the lez contaiard in veat latter of thse gth its,. as. ta
beyasaraplasr wtt is res vesystentpet u:ocr milis ty . va w.uld

sy t'aat sorte four yeaas &cova put in a amatI roes drive, about an H. P. A year
&cd a Lai! ago va put in atier dnsea. cac So H. P vitaesa lIt year vsput la

on o .P nta oaB P .and one aco H.P..allfvlslch are gsvis liard
satisfacton I"r mas duses or lonsg dita cei, for îrnsasitring 0<jaoveI. vs thaisi
tisera is melaug ta equal %hms drives. We vootd receaisend tisentlts say pers,=

retuqsig sailir paore?.my, 
(ind) TeE.I osi o
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HEADOFFlICE:

65 to M1 Front Street
West.

TORONT0, ONT.

CAPIITAL,

$1500,000.

e

a a . ITHFIE. . a

Canadian
General
Electric
Company

a
FACTORIES:

Peterborough, Ont.

flranoh Offis and
Warsrooius:

124 Hollis Street,
HALIFAX, - N. S.

t802 Notre I)ane St.,
NIONTREAL, - QUE.

350 'Main Street,
WVINNIP'EG, -. MAN.

Granville Street,

VANCOUVER, . ll.C.

0
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Thomson-Houston Street Railway Generators and Motors
(Same as built by us for Niagara Falls Park & River Eailway.)

Thomson-Houston Systems of Alternating Current Apparatus
for Incandescent Lighting.

Edison-Systems of Low-Tension Direct Current Apparatus
for Incandescent Lighting.

Electric Arc Lighting Apparatus. Electric Mining Apparatus.
Apparatus for Long Distance Transmission of Power.

WE MANUFACTURE IN CANADA EVERY DESCRIPTION OF ELECTRICAL MACHINERY AID ELECTRICAL SUPPLIES.
X x x >< x x x x x x x x x

IN8ULATED

WIRES
FOR ELECTRICAL USES

Our wire factory 15 ont of tht best
equipped on tht continent.

We inufactute every desrpion
of i:asulated wirez> and cables, and our
large production enables us to offer
special values.$

We desire at this season to caîl
attention to our

Standard Weatberproof Wfres,
White Weatherproof Wlres,
Rubber, Covered Wires
liagnet Wires,
Office and Annunciator Wires,
Flexible Incandescent Light

Cords.
Our solid core Rubber Covered WVire

has the best insulation resistance, best
qualîty of rubber, and gives the rnost
general satisfaction to users

TRANSFORMERS
To no other class of apparatus can

the axiom that "the best is the cheap-
est" bc more truly appl;ed than to
electrical machinery and appli ances.
To transforniers dots this ebpecially
apply. It wili pay you to buy the best
ini the miarket, and we now offer you the
vcr best at sucb a reduced price that
the essenti-ils of quality and efficiency
are combined with cxtremely low

Eices which is rendered possible only
yt!he inrdcinof improved labor-

saving Machinery, added to a large
increase in our OU(put.

The Transformer we offer is the im-
proved type F. Thomson-Houston de-
sign, celebrated for its high eftkciency
end erfect regulation.

Th 'following points in a Trans-
former are aIl essential - (i) Perfect
safety ; (2) hiRh efficiency ; (3) good
regulation ; ý4) sinall core loss; (5)
Convenience in installation.

These are attained in the New Type
F. 011 Insulated Transformers (which
we are now manufacturing at our worlcs
at Peterborough, Ont.), in a greater
degret than any other upon the market.

write t. ers ie pr<oea
*n C 4<sco

INCANDESCENT

IAMPS

WVe have, during the past twaû months
miade such changes and impvrovements
in our niethods of manufacture, and in$the general appearance of our lanips,
that we offer vou, with confidence, a
Ianip that wc i.re assured is now su-
peior to any othe. in the market.

W %e have adopted an entirely new
method of treating and handling our
carbons, and have so iniproved our
methods of inspecting and testing
throughout each departnient and pro.
cess that aIl ;nherent defects are
eliminated before tht lamps are passcd
for shipment.

Priceli and mi tounts luriffhr
en *p$ 4

ffl<ov.

OUR L AMP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.

PI se mention the CANADIAN ELECTRICAL NEWVS whem correst>ondinu with Adivertis.rs

1 r-
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ingaiaveaael% an the \itnititieo. fi. c.. eleçtric light plint tire conarta

t ie ( a,>irtr y. Mâ . ti citar liglat laintt laits leren aolat ta PAlr ''aa 'l

riî ite-1l I. rihtar 1 t aiiatis ia -nt inei iii rc c rire ailarni systerîi
.ît UO rai (saîîlC)ait

A dep~o% t of nîo.at * c ailii qahivla at said tu. h.ave licen iliscoverd [lot

i lie Raiyai i1 % tr, 1 or Moantrnl %ait ai atail an incantleraent plant
foi the Io,sa tai'lt a-l C. Otat

Sie t.er ~ s.ia or tial a aibiiila as aaîkei ta grana ancoraaaraaamn an
tlle t <a4aaît.ti i<ira oitêit taghi i 0uaiipany.

\ir Il ', Rîîîas-,aa lait% 1auth a-Ir tire eira arr lirtit plant nti Mcose Jalte.
S a.i A taaiaaitae ut aiîre Ai reaS.î lit a saiîteiaa;a.itian

i-i n ir.irta aiat onti. caiuar iiaiîitout Nalsaa ie # aî. WV. R Cor-
nieh rtKacîîar. iý-enti> hait a very tilartoas î-,c-.àir fatai sailocàiaion lay coal

Mr .a.o liaiak 9c e i eaatrrenaaaac .a1tdrîe% lefone the itiemiben. ni star
Naaaîag Mv (a tita.îi Asic..x acona of litaita tuai. teccitiy, Oaa " Ictracaty

at ll %*riefla s FIT i

Dainge to sthe extena of allionsi $ao.aoa was causest by ian ice Jam shich
canramil ilw.-y partstof tlae damib na Caleilonia. On,.. on thae 6tii of Narch. and
renalrred Inopenative ahe elrcttac lagt plana.

An expert eliectala , h î hem enapinyi Iy the City ('otancil of N'aeaorta
Il. (2.. ao ra.nhahe iato ana1 repart upon athe cotiaon af aiae caty liglatiaag(f
plant. wîtlî aiae cîajict ai taaîvag t pua auito a cuniltion of efficaency. -

*i lae aaasi.atiatioaai ofasn electuie igta palans att Atarora. Ona.. as haing pro-
ceedrt waata ais ta pady a iao,ýiIab. The coaatract for ahe cîcarie light
statiton aenal power battît ha% lamen .nwardcal ao.Mr. WValter Machial. The
laaii.taag twili bc of bick and ve ai lac îatataacd an Ty~ler street.

Mow'ss E 0. Chaiaagne. caay hutter inspectar. O. E. Gr.-nberR and E*
\ianney. U. Montrnt . WV. iurse. of Maskanonge. anal F. Gremaclen anal )
N;iîaaaîî. nf Qa)CWr. have been appoanteat a i'rovncaat Iloart ai Boiter In-
sgaectons ta exanaiane c.anadaclat ant grant 'ertflcates as boîtr anspectars.

A iall as now belfore theOntaria Legila' aýre toatathoraze the analg-taation
if the %,serions elecaric liaglatng coaap.anaes at Otawa. Should the liarit pess
tire i.egilaîir.- ai a- a liaeveil t watt. the Auni.: ignaatan watt go into eflect
oaa tue firsa ai] Junt nexa la as reitortest abat Pair. tlrnktely Powell. the pre-
sent mnaatager of the Stitaard Elctarie Conian v asIl an ail ptobaliitv be-
caataa tire nian.iger oi thet nacw cunecern. la as aiL sAida hat a ilecasio n has
liea corne ta abat under th.? aaaaalgaaaaaaaan. the casa af lightang shali nat bc
sticreased. bua if polaalale rrduced.

M m JOHN FORMAN
65o CRA1IG STIý-IuýT M ONTREAL

... AGENlT 1K CANJIDAFOI...

The Edison & Swan Electrie Light Co., Liniited,
ILondon,»lm Eiglaxzd,

MANUFACTURERS 0F ALL KINOS 0F ELECTRID APPLIANCES

Crompton & Co., Ltd., Chelmsford, England,
MANUFACTURERS 0F DYNAMOS, MOTORS, ARC LAMPS9 &C.

Crompton & Howell Electrie Storage Co., Ltd.,
Ll1aizellyi SoxlthK Warz1en,

STORACE BATTERIES

The Hungarian Incandescent Lamp Co., Ltd.,
IBIRuIMpet, ýA uativi,

INCANDESCENT LAMPS, ETC.

ELECTRIO

WATER WHEEL
COVERNOR
P.4TFN' ED.

V ariations in siaceai (le-
tarcied by fast Tuntlang.

- sensitive Gon flor Ialis.
(..aie encavement instantiy
'et an op<ration by clec-
trac currena. Quack andl

-~ pou erfut action.

TORON TO ELECTRIC MOTOR 00. Vatfoprtcls

Dynamos..,i Motors . M KENNEDY
t b t* ai i'uî itS ( Tat.~ SONS

107 fidelalde St. W. - Toronto, Ont. OLen Sound, Ont
Ploase mention the CANADIAN ELECTRICAL NEWS when correspondtin with AdVertsers
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SPARKS.
Thse llr.nîford Etectrie Lîght andi Ilwer Conmpany have -scveral t'mes oft

laie sufteresi damîîage tiv reaqon of fleods. On the 6th of Ntirch, pIrt of
their ciiib.nknient Cuis c.srried away, antd for a tinte the total udestruction of
lisetr plant nppeareil g0 Ile imiminîent.

Application is betng malle for incorporation b. hIe T. WV. Ness Etectrie
Conte.iny. of NMontreail. The iipplicants aire '%eurs. T. W. Nes-i. Tl. IH.
Daviiison. ). L, Ritkir. J. E. Adanms and NI. W. Mcl-aren. *1ise capital
stock orfltic company. <s ta be $15o.00.

The slîarrisoiders of lise Moîtreai Street Railw.îy Comnpany bave- resolveti
te incrrase tise capital stock of the coiîpity from $2.000.000 to $4.000.000,
aînd have empowerMt tise directors te issue nec bonds for itis porusîcnt
%ucis tîntes and nii sueil anloonîmsas ihey nia> sec fit.

Me.srs. A. A. Wrighst & Conmpany*- electic ligliiig stations ai Renfrew.
Ont.. 13 %aid 10 lie ont! of tise best arr-anged il kepti n Eastern Onitario,
everythingj about the place beîng niaintainer in a conition of perfec; clean.
iiness Tise credit for Si$is usitrgel>. dite t0 Miesrs. John Stuîart. Wm.
Witerry and lHoward Wright , lto aire in charge of tise station.

Me'.srs. Louis Cote. i>aiii Ryitn, jean iptiste. Lalilpie. anti jetan. 1'.
(jodisout. of St. Hytacinthe, Que.. and Antoine MI. Morn, of Ilâtis, are .'p.
itlying for incorporation as La1- Comîpagnie îles htoiîvoirs Hlydrauliques de
Si. HyRcinche'- Tise object of tise conipan>. is tise production and sale
Of lîghît. heat anti motive power produceui b>. eieciricity. risc capital stock
wiii hue $Soooo. Tise gentlemen above named wiii be tise first ihirectors.

A conipany is bclng formed t0 Sillir flic FaIlil Ch.ttsî Richer f'or file
purpose of sulplytng clectrîc liglit t0 thnt laso almi St. Amii. de I'ecîîîpre.

A bill has passeil the Onltario Legîia.tlure, sshiclî gîves Ille 1 -onuon Street
Railssay (Cmtpany il thiîriy îlirre yrasr' fraîcisse over flic 5trts of the
villamge of london Wiest.

Thie hfeu *releplîone Comnpany a mll estalulîslt a ae central station iit St.
Roc.h. a stîburli of Quehuec City.. andi ha.ve biail plans jurepared iîy hIe local
ni.nager. NIr. Dauphin, fur a rw building to lie ett.cied a. titi, colier of
Caron andl Charesi sireets fur the purpose.

At a special miîetling of file sharehlkers of tliue îliants* h Iephone
Coiiipiny. of Ntontrrnl, flic îiirectors a ire .îuillorzeil ti) di%pîts of 11le
bailance of t Capital stock of tihe Loiiipaîy. atiiotitîlîîîg to $20.000 fi %s
sî.îtcd b>. Ille i<rtsilent, Mr. F. X. Nlgitii. glial the' cogilplity fls no mien-
lien of sellitig <luit th ie l101 (*omixiny.

[hue hlroekville <jas h.<glit Comn y iî s appltying so flic O,îtarin Ii.ei 1 -
finre for authoriiy to change flie nmie of file Comipany to - hi' lrockville
h.iglit amd i>o%%er Company,. l.iiîîitecl.* te increiise the capiîtal stock to $250..-
000. and t0 make tise cherter of incc.îraliai. wlîici expires i nino yv.ars.
perpital.

Appicatiton wîill le mQtle sole iciinîiiion Il.îîlianint for -tsoic .sto ti
corporate -- The Dominion (Jas andt 1'.lcclrie Conàl.sny.* cliii iladîluarters
nt Wmnnipeg. Thse capital stock of flie Company ci lie $i.ooo.ono. *1 li
is saîd to bc tise tirsi sicp tossarui the consolidatîion cf flic WVinnipeg Street
Ritilwa. and lise Mfanitoba Gias andl Llectric L.ight L'onipaviy.

HAWORTH BELTING 00.
MAKERS 0F ALL THE WIDE DOUBLE LEATHER BEITS

Used ln transmitting power for the

TORONTO, HIAMILTON, BRANTFORD, KINGSTON, PEIBRBORO', WINNIPEG,
and VICTORIA, B. C.,

ELECTRIC RAILWAYS
OFFZICE AND FACTORY: 9 AND ii JORDAN STREET,

T ORONTO

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd. ETHE
KCINGSTON, - ONTARIO.

LocomotiveRER Oaie n F HAZLETONLocmotveMainean Stationary'Engines

AuîsetGTON4 Stats' Hic-If !iP.ED EsctNtc FOIS ELECTitic Lîcîî'r PL.M4T. ETC.

Ths Canadian Locomtotive & Engine Co.. Ltmitcd. of Kintgston. Ontario, ha--e the exclusive license
for building our Improvedi Patent Higis Speed Engine for lise Dominion of Canada. and arc fur-
aished by us with drawings of aur latest improvements.

PROVIDUNCE. R. I.. Nov. z8t*.. f88g. <Stgned) ARMINGTON & SINIS.

-1 E Bolitt.

"CYCLE" CAS ENCINEIIMPULSE EVERV REVOLUTION witlîout
a sepasate pumnp NO SL1DE. -

Descriptive Catalogues of the above on application.

Pleail. mentlon the CANADIAN ELIECTRICAL NEWS when corresponding with Advertlsers

APrîl, 1894
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MOONLIONT SCREDULE FOR APRIL

I>ay 01 I ~ 1 No, of
Munth. Lîgt. inbui. Ilours.

6.50
7.0>
700)
7.00
7.00
7.00
7.00
7.50)

10.20

33.30

2.30
2.50

No lîglit.
No liglît.
No Iight.

V'. MI. 7.20
7.20
7.20
7.20
7.20
7.30
7.30
7-3%)
7.30
7.30

li. Si.
A. Nt. 4.30

4.30

4.30
4.30
4.30
4.30
4.30
4.40

4.50
4.50
4.50
4.50

4.50

4.510

5.00

No> liglît.
No Iighit.

P. MI. 9.40
10.10
11.00
81.50

A .12.40
E.20

1.50

2.30
.3.30
4.00

1 4.20
3.20
2.Z0
2.10

2.20
2.50

3.40)
4.30
5.20

5.50
6.20
7.00
7.40
8.30

Total, i 69.oo

The Council af Nanaîimo, R C.. Is consideringîthe puecliase of an elcctnc
light plant.

PERSONAL
Ai the recent annual convrnt;on of the National Electeic Llght Associa.

tion of lte United States. held ai Washlnqlon. Mr. Fredmrc Nicholl.
manager of the Canadtan <;enesai Electrie C.ompany, was elected ta the
office of second vt-e-preiident. Wc congratulatc Mr. Nicholis tapon this

reT Iinof his ability. and the National Association upon the wîsdnmi of
We leam that W. A. Johnson. for ten ycars General Manager of the B3ali

Eliea Light Co.. Ltd., o f Canada. aend wbo has since rthe sale of rthe
ll.ll fartory ta the Canadian General Electric Ca. acted as gencrul agent
for the latter. bas tcrrnlnated his engagement with ad company. anid will
enter into business &auin an hi% own accournt and engage ln clectric con-
tracting. engineering and Installation work.

he citizens of Belk'ville, Ont.. are agîtating for an elecîric railway. l'ie
%Iayor estiniates thc cost of construction at $a.4.ooo

We bave recrived fioru Mr. C. W. Chadwick, of kat Prtage. Ont.
samples ci white nice of excellent qitality (rom deposits recently discovereil

in that lacality.

The Bell Teleplhone Oo'y
OF CANADA, LTD.

NAtyCtasAND> HAS rom SALEK XvKay Ducal"rom or

TELEPHONIC olther. ELECTRICAL APPARATUS
UNE MAITERIAI. AND SUPPLIE&.

WiIl fursiish tenders for supplj'sng WVarehlouses. Public Buildings. Hotels.
antd Dwellings wi

PR! VATE AND L.OCAL TELEPHONE SYSTEMS,
BIJRGLAR AI.ARMS, HOTEL. ELEVATOR ANI)
OTHER ANNtJNCIATORS. HOTEL ROOM AND
FIRE CALL BELLS. ELECITRIC IiELILS, PUSH

..... BUTTONS. ETC .. .. .. .. ..
Will alsc furnish tenders ta Cities. Towns andi VgI..t&Lt for FixE Ai.Akra

ANI) POLICE PATItOL SYSTMIIS.
C.taldtog e'l U furaishd ona 4MiOSIioa.

SALES DEPARTIENT:
MONrREAL:

Bell Telephane Building.
367 Aqrîeduct Street.

TORONTO:
liell Telephone Building.

37 Temporannce Sirme.

HAM'ILTON:
Bell Tcfrphonc Building.

Hughson Street.

OTTAWA:
Bell Telephonc Building,

Quren Street.

Qi.!EBEC:
Bell 'lIelephone Building.

Sr. John asnd P«ti.ce Sireets.

WINNIP>EG:
Forrest Block. Main Street.

IR il

For indoor ltghtmnjt.

THE EXACT ARC LAMP
MON-MAGNETC

Direct - Incandescent or Alternating Circuits.
IT IS WITHOUT A COEPETITOR ON ALL CIRCUITS SINOLY OR IN SERIES.

Il is nat affccted by the flashing of machine.
IT CAN BE REPAIRED 13V ANY ONE.
It ks much more reliable in action and would savc the cost of patralmen.
The cnetg cxpcnded on 'he electro mas nets' mechanism to aperaie niost arc

lanaps is utilized in THE. EXACT ta enhance ils caxsdle power. Its resistance k lowec
.han any other larnp.

Sy uuing this Iamp ail the ,equiremants of a ci4f for power arc and incandescent
iîghting may ôe met by an, aJtemating plant, tlie!rty sauing coat of direct genercators,

eniea hafting. line construction ana maintenance of same, thua reducing the coait of
intlig and maintenance nearly fifty per cent

One~ Jarp can be burnd an a 5 ligbî transformer and fraM 25 VOlts Up.
To Electric Ughting Copne-I will pay yau to destroy yasar lampa antd

ComPnlespurchase direct fron tas.............

The Gunej-TIIdonCo., Ltd. e THE EXACT ARC LAMP CO. OF CANADA
under the W. L Irish Ptents. John St. North, HdAMILTON, ONT.

CORRESPONDENCIL SOLICITED.

Plea» mentIon the CANADIAN ELECTRICAL NEWS wahen correeponding wlth Adv.rtisars

For Steet liglatng.

April, 1894
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THOMAs AHIE-ARN. WARRLEN Y. S01PE'R.

Contracting Electrical Engineers

ÂHEÂRIN &SOPER

CANADIAN REPRESENTATIVES OF TUE

WNESTINCHOUSE ELECTRIC & MEC. 00o

STAN DARD R'Y MOTOR

Railway Managers wvho bave had practical experience wvith our Mlotors and Generators pro-
nounce them the Best, in the Market. Tb'ey ernbody ail] te requiremients demanded hy
elcctric railway practice.

Effiî7iency, DurabýIity, Easy Operation,
Least Cost of epairs, Noiseless in Use,

and Perfect Mechanical and Electrical Construction.

N WTI I The Westinghouse Alternator is the only Atrao
%jDeOf its type in which the Armature Coils are removable

and may be kept in stock. Couls are lathe wound, thereby securinig
the highest insulation. Ail armatures are iron clad.

FOR ESTIMA TES AND FUR TUER INFORMA TION, A DDRESS

AHEARN & SOPER 0 TTAWA
Pfease mention the CANADIAN ELECTRICAL NdEWS when corresponding with Advertisers

April, 8894
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PACKARD LA1NP COU
... ANUFACTURERS 0F...

STRICTLY HIGH GRADE f
INCANDESCENT LAMPS,1

We can supply you with a fullyguaranteed

lamp in any candie power from 5 to 500 c. p.,

in any voltage and to fit any socket.. .

WRITU S FOR I>1'S.N)UR IIE FORINATION.

Ploaso mention the CANA6IAN ELECTRICAL NEWS when correspondlng with Advertlaers

CANADIAN r=br=C'I*FICAI, NEWS April, 1894
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RoDe-ARMSTRoNe AUTOMATIC

EN CIN ES
SIMP>LE atiel COMP'OUNI).

'l'hese Engines hâtve the iiiost simple and niostpe. rect tly wlel govcrnor lit use.

8088 ENGINEERING CO., LTDo.
.,nlierst, - Nova Scot.

The Caadla Ofic & ScbooI furulture Co.

A Wekly journal of adivance wtorma.
lion and public works.

The ,'ecognized mnedium for adocînise.
mentil fur TeI*ndcm.

If you want to.

SELL
ANYTHINO

to the wholesale and retail hard-
ware merehants and manutac-
turers

ANYWHERE
In Canada, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. McLEAN CO., LTD.

io Fiior ST. E - ToitOSTO.

Head Offce:
LONDON.

il. "Iajehi.

I'F. Fgmîcgual.l. I.a

[ton. I)avid.%Mal s M 1'.

J. H. KILLEY, Consulting Engincer.
Stibscribcd C.apital, $2oo,ooo.

1Ilia I i ( c, R

1. Il. I'.rdllt, Eej

J\1 1-s IAT

JOHN FAIRORIE VE Chiof Iits:iLctor.
Fill D ocralin egns it.

11111 PatentFrioticn Plllys

ANDOCUT OFF COUPLINOS
For Electric Light Stations and ail purposes where intermnittent powcer is reqc&i.

MILLER BROS. & Toms,
(Niseoesaors to Miller lia. & Jilipef)

Toronto Office: 1,4 York Street. MONTREAL, QUE.
ESTA BIÂSIIE> 1869i.

&YIILOANIZED FIBRE co0u lEsTrABL4191snE 18373.

SOIE MANUFACTURERS 0F LIARD VIILOANIZED FIBRE
17j Slieetg, Tiibeq, Roris, Stichrs aiad.npecifl hd ie Ioj. order. coplors., Ried, Blirck (Efl<l Grey.

SEINJ FOR CATALOGUE ANI) PRICES.

THE STANDARD ELECTRICAL INSULATINO MATERIAL 0F THE WORID.
F'acoru: WILMIN&TOM, [)EL. OFFICE: 14 [DEY 25T., fr4 W YORK.

Please mention the CANADIAN4 ELECTRICAL NEWS when corresponding wlth Advertlsers

CANADIAN ELECTRICAL, NEWSApril, IS94



C. W. HENDERSON. Ma-i~e~-.FELEOTRIGAL SUPPLIES
Wiringý and installing Complete Electrie Plants

RItI~t~i.\'ttCtt. I<ti t* '.tl R 4 - 1- 3leury Street .......
Ltio m l lIt R i l ici), 1)t Ns 14 Nm DI fI 1tCf El (G/1V R- )S

Aî N q N N m NI e l tNt .IL% ~ ~ ~ ~ ~ ~ M i:ýI MII iltlc Il(ML âil.m0A L
LAMKIN PATENT SEMPIPE »ADfILED OOVERINCS

Asbestos GoO<18 St< «illi.Pri
cof topi lVtiste (,dets f., &c.

Caîiadiaii MiqrieaI WooI GO., Mt. - 122 Bay Street, TORONTO.
Toi ophone 2376.

LONDON XÂCH.LNE TOOL 00.,.
%IANUFACURVIEICC OF'

lWachinist & Brass Finisïhers' Tools
A. IL 1WIL LIt.1IS, <Geiertil ..qeat, TORIONTO, OýNT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUCH CARBON AND PORCELAIN CO.
... can lurnish thom equal ta any an the woril. as they are ....

Carbon Poins for ail Systemis f Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINOS 0F PORCELAIN FOR ELECTRICAL AND HARDWARE LIMES.

OAI

TORONTO
70 -2O01LI swnipEET

erf Igmpo>rted

Bnglish Liquid Vogotablo IlAnti -Soalo"1
BEST BOILER COMPOUND -- r LOCOMOTIVE. MARINE and STATIONARY BOILERS.

Esrlini in il- mmkng n. tlinui :ijtlrv 10 Ille boUlcr I:etc!s .111(itliets.
*!dNf t N l't Nf '1 tç 1 t Nf t . .. R, ig l s bvCS t.N '(N. Cn totsAI 'ttt > VSTf~IltIi$. UIE

I*tt N t-I' .N t>- Li Bt-c>Ti. v.TR(Nrts

Thais <-uièpoaead ix jatsrrdý# reurteid,1. prordrx rrli<dalbr. sapi sroriiq; of aise by «ii1 ens inccr.
Lbsrei ils <Jrrist itrifisia is thet f<fpdosses.

If tfl>c NI 4 V I d I f .EIz lt Isf V (Illa1 N(., AN* àt L.UV IN MANITI Çt CI IE R FUt.fV t;tVt-.N ON Af'Il.t.Nil t TOS. JF TTGE
(Agent for John C. Taylor & Co., Ltd.. Xanufacturers. Bristol, England)

4 30 Richmorid Street . . . LONDON, ONT.
Iltenso mnti~on thoe CANAOIAN ELECTÏRICAL NEWZS Nvten correo.pondiangl wtth Advertisers

THE J. 0. MACLAREN BELTINO 00. MNRA
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