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in the service of one corporation, heginining at
toni rung of the Iadder and clinibing to, the top
out other assistance than natural ability and i
able perseverance. Stili Iess frequently is it t]
occupying a
semi-public 7
position, man-
ages to retain 4
throîîgholtt so
long a period .
the good wilI
and high es--
Ieem of al
his acquaint-
ances and
those with
whomi he is
brought into
business rela- -

tions. Such,-

Vwiglit, pres-
ident and gen-
tral manager
of the Great
North western

Comipany,and
v'eteran of the
telegraph ser-
vice in Can-
ada. Not-
withstanding
the scriptural

whcn ail men
speak %vell of
you, M.
Dwight bas
cause for the highest gratification in the fact
conduct during more thain hall a Century Il
sucli as tos caîl forth a spontaneous expression c
esteem sucb as the complimentary banquet tent.
hini by bis more intimate lriends at the Toroni
on the 22nd ultimo, and the praise and good
froin all classes of' the community in which lie ri

Th-- banquet, whicb waç pr-,idcd oe:er by ti

.w

G. A. Cox, was one of the niost enjoyable and, in evcry
particular, successfuil affairs of the kind ever held in the
city. The character of the table clecorations was caicti-
lated to rernind the cornpany that they liad met toi do
honor not oilly to a gentleman of tried business aoility andi
tnanly Worth, but also to one who is an ardent sports-
mati, In the centcr of the large oval table was a miniature

lake i whicli
fishes darteti
to andi fro, atnd
on the sur-
face of which
floateti fac-
similes, tos a
small scale, of
the liglît birch

* ibark cnt
with whiclh
INr. I)wight
has becomie

.~acquaitîteti in

with bis ycar-

Muskoka andi
\~\ Nipissing dis-

* ~rcts o a
quarter of a
celitury p.ast.

The menu
ca rd, t lie front

E) r)CD ur ofpage cf whiclî
________2 is hcerewitlî

~~ reproduceti,
was alsos sug-

.f# ot 1gestive in this

ider)ce.rdof.H is*cor)r)ecf 109' illustration of
5teIegrapb~yig@(bà. 9 ,db& iwight camp

andi its sur-
ilu~rcu~tc-éltub. rouindings on1

à L.ong Lake,Dec 2.gq 189Z. M so a
followved fromn this quotation from Rudyard Kipling:

Who hats %ers tlt ttavcr bauied? Whao bath w.atched tiat white tait snating?
Whio bsat 1 atm aloar ta> Itaar thet .1dKao.t cry ?

Who Isaths worlad stet taonen water where thit nuananiche in wating*
Or ti e ta nut jumnping cary for the fly?

t)O you tnow the bladatotat tanlgr3 do Vois tanow thiat raa.ing Streama
,tah thetrais rtght.ante I*aa h ci

And the bar M %na..armed'aai trtaStnmylakaa tria
.re the ctick of siata canoe Polct rotta the bcnal,

it is thtatc duat xis are goinr, wath ti malrui andl tCI and tract
T> a salent %aaviy t naians tat wc knosa;

To1 ouch of itew pautlheml mock. wbtai the sl;arlgba on Ou, fce.1,
For the Redt Coula cait u% out. attd wc atuu go. '

The menu card, which was nicely lithographeti in

vol.. VIII. No. i.
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two colors, also bore inscriptions sucli as the followv-
ing :

A %udien thoutigi tî,itile ,ne-I*î u% sweAr an cieruieuatîiî
Mni% %lit nobles growth mit iAtnis. mui',

Aî,d çoussm ariianei iii out siiiern nI.y.*

'l'lie cliairmiani culogiied the niany admirable clualities
of lîcad and hicart of wich MNr. Dwight is the possessor,
aînd was fgliowved, in 'siil:îr vein, by NIlr. I. E.

wValker, whio concluded by proposnng the toast to
- T'he Gucst of the Evcîiing, ait the sange timie placing
iii Mur. l)wiglît's hand a handsonie aîlbumn coîîtaining
the phoctogralîps of Ill prescrit, and in illuininated
:ddress which rend al; follows :

Dft.ut lit. 1wnT, lit Aîugîust. 1847, YOU c8ame go Cs tau O1
calier the ?service of wlîîcl you lime becti for nian, )-cars Ille cluit'
exectitie officer. Ofi hiê fiii>' years Of coîîtjîîîour resideuice iii
I lle cou ntr>' or >'oîr adolîl inn, int>'...-eveiî lim'.e beeît speuit iii
Toron to.

In hIe couîrse of v'oîr long Cnîectiosi %%-itsi tige îlgaîîs
testsi ni Canîada yois have scu it grov frontl %mîat beginiuiigs to itls

lîre.sent large gîroporIionti, anic btlas [)elaî voîr fort une go aid,
iuor liu :ly tie ui vil in mii greai developiîct.

%Visite gokiî honnî,i-n you for ynîir îîcr-simt dtevotiomi anîd
signald abilily in enlargiing Ille use -lait exteint of ihis '.soiiderfin
tnaclîisiery fer diruig infîormîations, we debire more wariil> stili
t o liontir ablat q ualiîy or tiisclfusliti'.s wliicli, wliile ) ou licld no0
pîubtlic cntlce &tiil ..niglt iîo reward, lia% î>r0lipted >01 i lii ouiglioLit
a lonîg I ui( to (Io iuîîîuîîîierubic puiblie and priv.ate asels oi tiscfillîe..s
aiîd kiiuîc. N~or ean we foiget tluat iierc are miail> persomîs
%catered over this Continent, Ibesîdes tiiose g:itlirct lucre, wlîo
have lonîg adinired youîr cicrgy iii a grcat anîd ardîîous work,
cueir ste.idiastuie. iii tryiuig circnimsauces, anîd >'orr coulsisleut

upjriglîuInvss oi cluaracier tlîmnuglîoist.

M'e liave, tiierefore, i,îviied yoti Io bv present wiîlî us to.uîiglit,
ira Ortler tllai ilii. sauait section of your luosi of iriends inay drink
wit yi ou the lo'.iuig <'uln i n cfoîîîîîcîuoraî ion oftail eveîîîfu yea r iii
yoîir life. and as. a Italien nr our ik-rseiial affectîionî.

NIr. l)wiglit rcplied with deep feeling, expressing his
sîncerc appreciation of the hionor conferred upon hîmi,
after which lie read a v'ery iînteresting sketch of his 111e,
iii whicil are ellbodied niany remniniscences of the early
history of telegraph>' iii Canada. lie said:

I wa.. bu'ouugil lip) ou a auuixîl, sluîuîply, siony fartai of -. 5 acres, a
icw îilcse. Nas or ni Osgo, %vicre suy fauluer, witu sucu assiice

:n.. 1 couulai cuider iiuuîî, occupied lhi% spanrc lime inii nakitîg flou r
I)a rrel% for tlie siîl.,is aillai tililn %îalli *. mlage atIltlc ilunrul lu of Ile

O.w'oriver. %%lieu about 18a u ni :nge ui dawuîed lpon un>'
iiuiid vcry iorcibly glial 1 liat better gel away aînd find sotte way

oi quaising a be-iter liv.inig for myself, and wîîlî better prmospccts if

1  th~il' lan 1 %.eeuîed likely 10 en-cm frud ai lionte. 'The erection
ni. n îdegreplul lise lhdjîust lk'ci tonilîctd bc'lmecsi Oswego and

%)>ratti, ie, ruuîd h salade apuplhiction aud oblaiid peruluismuon 10

enter thme 0..'.ego Offit e, iii ordier to lcarn the busincss of tai
npc.rauor. I liait lucard about lii taille illai ,a telegrapu lunse was
bessig huihls b> thei Nlotoîr.il Telclgmapu Comîpany un Canada,
mwluerc 1 tliotigluî 1 tiliglit gel cutîplo> talenlt. Aftcr ascertanuulg the
ulailue tif Ilie Mtpnu 'idul,~l. 0. b. WOoct, I %%.rote un bainu
alînîî%, îug for î'ulln lcuu..'îd uv-ei'. cd a p~rmpt rei>l .ui wlîi(hl
lie a..kcd site uni rep 1ort iii> sdfiN soon as 1 wa.. able t0 muassage a

Niuuuall oflcî', la lait Il tas dise ( oliNe h dil. 1 taile o% er fr-ont Os
wego a&% Kingttnn ons the,t'lI i %tgusi, î8;, blerc 1 met Nit.

~~'onl >' pînilî muenu.11 au îroi etceIV .' wi l Isu)î titi thle !,aille daN
go liellvi'. d, for tiue P)ttrioe kif ojp'uumg ail office tliere, oi site
lise wlumî'l hll hk'il ctiet l du riig tglial seas;Ou Ietween Quucbc
and 'Torontîo, a Ju..iauîce tir.ifo îilc'., ou wlît icl 11e a2 ,or 15 ofliçeS-

were beiuîg opeuîci. Mur. %VoocI. 1 iiiglit attentin, wa,-, tle first
îsrupil ai Prof.r.. tige umlvcnr of thue Moie nysîculu of sile-
g rapuy, anîd ouîe oi li% uuuo.i1 iulîniite ftitiid. %V'e look 11151 mii-
glacil% alnig cili ru'%. lait olwiied lis offec ini 13elletille tige folIo'.'
itug dan'. wluerc I %%il A. in u charge. anud wlucre 1 încrioruîîd Illue
dutt je. ni bhx oaperator aud tiîcs'.eulger.tauJ reilia ied for a couplle
,ut unoinîllt.. At thre end nfisait tine 1 wa% ordercid to Mloiîtreal,
to laite îuîy place iii ili office a%. aul olcrator. ln iliebe c'arly
da>'s, I ia>') tell vois, a telcgrîlul operalor %v'.a% looked upoi a%. ni

%nuul imuporu.ialuc'. and uIl Iclegrapli office as a decideul
s'iiriosi'.

IdARLtY ACQVLAI NTANCI<S.

Duuriuîg ii> ia>' in Bellev.ille 1 bccaiiie acqmuainted N'.iî mr. job
Ro.., uuow 1 loui. joit Ros-a, Mr. Williamî Darlinîg, :uuîdt Nir. %ft

keiie Ilowell, Ille young etilitom of Ilie lIchlev'filce Ilulelltgenrert
110w Sir Macekenizie hlowell. A ie%% uuîoiîtls ago 1 rciemJa
letter frontu Sir Mackenziie iiî wlîicl lie wrote as iollow'.: 'S«in,
your statue remuiuuds site oi tlie ligne aboutl jo years agi' wlien -o
were aî Iclcgrup opeustor iiî Belleville, wlien >01 ne diay rami
off' frontî Ille itrîunilet, while 1 copied clownl, tluc first teltgr&V4'
iiew4 dtcspati'l o'.'ur seul oser tlue wire'., anîd wlîicu 1 lîrilttu in
i>' Iii île î'.îpe
I took aitm, place as oaperator iuî lige Nfomtrea-l Offie, anud C.

mîaitîed Iluere tmil tlue %pring ni 1850. W~hîite actinîg as. opieralor
I ala acted occasioually ias uuesseilger, b.attieyr,.ail, lise repaimcî,
aînd, ina fact, did en'erylliî'.g m'orte or te-.% tilal was nee..r 0be
Jouie iiî cnlecîiouî w..iîî lîi businîess ni tlt~ oflice. Ditiriing the
ligne 1 h was i11 taoutreal onur staff consisted oi tor or fine Ilersons,
tlr. W'îood. onur suupcriuîtendcuît, siîyseli as eluici operauir (and
soîiielinles ilue on11> one). kneî or two clerkq, and aile llleNetuger.a
f.iiftiul olI soldier, s''Io delivered ilessages Witt' a gondi dea1

mlore reliabilitv gian speed.
1 rceeîber welh bciuîg terrillcd and «tlîîost ilnritly2etd 011e day

wlîcuî tle cîerk frontî the oiîter office caigle rruslîiug 11110 tht' gallral.
iîig roci ii «auî exciled imaginîer, 10 tell nîe tluat Lord and Lai
Elginî liat c'alled Io sec the workilng oi Ilue telegrapu, nia ainîeNs
beinre t kuîew il ttrcy were both beside nie as 1 wa% ss'iiding a

iîles%.age over tlue lise. Thue) were! accoiîîpaicd b>' L.ry î t lire
Laniiomi sud L.ord tlark Kerr. Mr. W~ood, ouur sîîl.nientent,
socn caime in, anîd rctien'edt îe front tlue dtni' of explaing 10 lIhe
disiinguislicc part>' tle workiuîg ofi the iustrtuuîîeuîts.

'l'lie l'ostoffice I)ejîrtiînit, ai the ljine t was iuî Moirra, es..
lin charge oithîe Etîgliali govcîulîieill, auîd Ille l1o.stuniasîerGceneral,
Mr. Stayîcm, was stationed iuî Mouitreail, a% hlav'e siw'ial
occasion to remîîmber. A valait steamer was one day renormui
frout below iii a nuessage addressced tu Mr. Staysier. Kilowing
glial Iluis iuews was beîuîg anxiorisly) looked for, auîd oui dincoser.
iing glial. outr onty niessenger wa'. ont ors hi-- ro.nds, 1 puti en my>
cap andc rail t0 tle poistoffice, a short dtistanîce rip) Si. jantes
sîrcet!, wilhiouit waitiilg to put th1e message iii an cuî'.'cope, and
dcliv.ered il ir1 bi'cathîess haste Io tlie great nisaitesulîl'
tniîstad of recciviuîg tliaiks, hios'ever, for uîîy zeal, 1 was treait-d
to tlie seve'ret kiuîd ni rcprimand for tlie libtrty 1 luad talcen mn
deliveriiîg tle nmessage nlu icu an itifornîal uîîauî,er. tî us sied.
less t0 ssy t iîever repeated tlîe ofl'euce.

RFMOIVED TO TOROSTO.

In the. nprhig ni i8So 1 was senît to Toronto t0 take chanrge of
tlue counlpaily's Irisitiess liere, and to bu ili a positiuon Io reconi.
attenîd sruclî extensions in the provinîce of Ontario as iiiiglît seent
desirabte. Dîuriiîg my first year iii Toronîto 1 sent anJ receîsed
mîyselon tle îistruments every message wvliclî îassedl ov'r Ille
lisse 1 antI froni tlis poinît. Tliese messages %vere delivercd bn'
Oise allit, ircckle.iaceed Scotchi boy-, witlî a îîleuîîifiul groîh of
Inair n his hcad, n'amed Robert Eancson. 1 rereniber îs'cU liow
lie rn wiîlî lius ilesanuges as if lais ver>' life depeuîdcd sillon il.
TIsat boy is uîow iii charge of orîr Press Newsu Departmcuii, and si

luc Io.iiglit. Y'ot will notice thaI lue has scarcely a Ilarticle of
liair oui lais lucad.

I lusd not been lonîg ir Toronito heiore I began Io stiggest un
tilt- lead office v.arioi extermsins ni orur luntes; auJ as tlic.c %ug.
gestionîs n'ere alitîost invariably adopted, 1 grew bolder atici mort
rccklc.ss, lattatl Ille liead office began to gel nervoîls ndi frighu.
esîcd. It '.as flially concluded, however, auîd 1 was noifcdl b%
%Im. Wooct, oser suiperuiîteideuîî, abat 1 shuould have carte blauîche
to do a% 1 likud, it onilV beirng required tinat 1 %hln'rd gsivc iitàtit
enc lu '.%inter nfiin.ia linos 1 ;îroposect ta, bîîîld druring thue enisuîng
seasU.ol. Duriiig Ille iollowing years arranlgemnut% werc salade
for biuildiga lise doiîg thie Great WIcslerni Railway. lait irom
stule to tie ollier railways, as îliey were projecled ,Luait bruît in

Qutarics, sucli as tlue Port Doî'cr & Lake Huron, ilue Tornto A-
Ni tii me.\ortlienii, Northi Sinicoe, Port Ilope. lt>erboro &

tLinudsay', tiue Mitaî Grand Juonction, Victoria, laîilion A-
Lacke Fric, Ille Hamiiilton & Nortliwe.-,trtî, the Lake Simîue
jruictioii, We'llandc, Vhitby & P'ort Ierry, tlîe Victoria, thec

Toronto, Grey & Bruce, Ce. Not onty did we amraîlge to huild
lines %lng thiese diff'érent railways, nînst or whichr wec afger.
wards cottsolid.tted with the Great Western, auJ hIe Grnal
We'ctersi and funally ail tige ottiers %villa thue Granîd Tmunk, but we
also co'.erect ail the principal hîigliways lin the province. I
menienîiber weII an occasionî nehîcu a ralier sarcasie eiquiry came

J.1titiar).. 180CANADIAN ELIECTRICAL NEWS
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frosis Ille cecretary of tise Montrent Telegrspsl Compîjany, as ta
wlscti5i' 1 Is.s foumsd an>' moire saw sîsillis ta wlsicis 1 proisossd tii
extcsîd the lisses. Tise polie>' of extesnsioni adopted, lsoNwever,
sursied otii go bc a fortussate ile, anda to-day Ille mial) of wire-4

COVCrissýg Ille counstry looks like ta tlsickly wvoves iice vveb,
throigii %lsich sa fly tcotld seps.cely tsai, Tisere is ariy ai
towi os %ilage of tise leass iimîsportasîice isi thle counstry' wisis m sit

itneIutie'd ici tii zet work of l sa g0say sîotiig of tie ,resesst
tl1illitssl stysits, g'o tisat issstahstseoii sticet ricai commiiiIcationi

is aissos vvitls:î tiie reacis of ever)' inans iloor.
i trut il sss:y bc, cosiderod a pardonabie lîride oss iss> part tisat

1 isave lisrd s'ossetiiîsg Io do wili tise extenssions of ass essterlirisc
wlici lias (loile so issase l owards facilit at isg thle Iusiss anda

lirosssatissg tise isapffisses' of tise Domsinsion nuid tise worlal geuser.
ail>', ansd 1 hatve .slways e±stesîîîîed it a isatter fos tisaskfulsse.ss tisat
My> attenstmi was tus'sed at an eariy timie iss tis direction.

Visess 1 coiissssesseed ssy carcer as ans ollerator ocisre wert. oui>'
ts*o rsaility'% isi Ille counstry, ai short lisse of sussie issules betweess

Jîiosss real assd L.achsise and tise otiser bot wcci L.pscairiss asnd St.
jolisss. Tiseras was sot ta ile of r.aiiroaal ii Onstarioî or -ssy osiser

pars of tise 0onsiiioss, asnd, as ilîsistra tive tif isow Otso cssecsprise
ilia>' he1) aisollier, il iay bc staisi tistt railway trallic is anormsosî%ly
islcre.t%ct b>' tise assistance cresidereai by tihe telegrapi rieailita.tt
ilig tise io5'aimsllet of trais.

lROM' 111011 TO L.0W KAII ES5.

Tise tariffos i sîessages' in the ear>' days was reckcaîssca iss 1-l-
fax cssrrencLy, iiot dollars anid cenîts 'as ssow. Oms assy extenîsios
of tise lisses ils aiy diretion ta sisnait additiossal rate was' elsarged
on sisrosgis mssatges, usîtit finlsîiy, ailler a great ssiassy exteissss.ss'.
hssd br'cs smsade, the tariff becamie a coînplicated affasir ; chsarges
rassgisg fronut lit 3cd to 5s or cls, anal il bccsse a, qase'tioss for care-
fui comsiaicration as to lsow sa compiicatcd a s'caic siglst le
îsîiiihiit'aI. My' advice was asheal for isi tise malter, asnd 1 pro-
cssred statciesîentfros ail tise dificresît otlices Iisowisîg tise exact
iîssssler of sîsessages lsasîdicd uniter tise difféerenst rates. Frosîs

ilis' siatcmsenits il wa, aliseovercd tial oer )0 pier cesnt. of tise
nic sýages seul vvere sîssaer tise iower rate, tanda, ccssseqascstiy, be-

tweess officets ssea*re-s to osse assaitier. i sîsbsiîtesi a. reports to
show dit tise difficresice between tisese isigi rsate% sassa a ussiformi

rate of 2.j cenîts wosid issycîve si0 great iotas to tise cossîjsassy, oeei
if iiere were nso isserease i the sissmssbem' of msessages, wiie il
wossid aîîîear to tise public a ver>' gresat cosseL.-iios, anti recoins-

cisessuied tisat tise ussiformîs rate ssoîsil bc adoîsted, wiie %vas done.
Tise cossquessee was timat btàNissess soom begais to issereasi- bc-
twess resîsoter p~oinss. on tise lisse, assd tise polie>' proveci batisfac-
tory to ail cosseertseal.

Vols -are ail weli acqssaiîssd witit tise cxtrsaordiisary developtîsesst
in tse alîplicatIisn of electricily, as sisaiws il) tise icepscss., ecelîrie
raiiwa>', fire alars systens, rassis'oîof pîower, assa ils aiser
diirectiosns. It fias beci a eossîioîs ssyîssg ever silice 1 esîtercai tise
busiiisst that electrical devciîîssesst was oui>' is ils issfaîscv, asnd,
naitwstliss.tasaiîg ail tisat lias takesi place, 1 is stili convisîceai that
ste Nayissg s.N.aliisost as gruse to-day as il ever was. Great sas tise
developsîsesît isas bea'n in Isle past, tîscre i% a 5'ast fieldl is tihe
fuitart yet to bc occîspîca. Net ossil' wiii every water fiait and
raîsa lic îstslweal for lise produsctsosn ofcttriwssi energ3, hast tise force
in es'ery g-aie of wisnd W.1iN le id sloto sîse for ise satnie pusrpose.
b.lactrge or trolley lisîes of railwsay wili bc extesaeai over ail tise
îsnscsîal osgsas<f tise cosuntry, ansd ail steainl rasiaaays wii be
nis by ciecîric îîowcr. Ousr bouses mîil îot cnily be ligîsteai, but

heatcd, b> eicetrscslv, îsd %%e sisali reaîsssre nso sssore coalils ossr
titsis-'' for any lisps. ilorses will largely dis.tapjsar, and ave

sIl ive botter sassd cicasser strees. Til assd siisck% cisrneys
suil dii.sppear. Ea'ery fiarmer wil is.sae ;.ss cicairse iosor for

ase ics lits work of varsosîs kindas, andl ilsîs wsderfsîl essergy wiil
be asc sesstly avasiabie lis cities anai toavsis eser> aisere tiiroasgi-
oîst ise cosuntry for san> and ea'ery puiasose initier tise tsiti wiser

~kt rmaretiaireai.

Ousr %steni of tciegrapîls is ii sosie respev-cts Ili eciely tise
-. asss as wicii 1 Iicarnt tise busisses fifty years ago, isst tises e hsave
btec', sssasy iiosgen:otss iinlroveinesstb smasde ii thelscsîttisesst s assa

lit ste usse of tise wircs. Ouie of tisese isliroa'csnesst.. is wist is
ksosvn as the cîta.ttirîsîîlex %) stesîs -tisas is, sue tise of aisle wîre bc-

ctteeii two tersminal pointîs, Tcrosuso ansd Mnsstrc:si, for inatice,
miade ta anilwertise purpo'seof fosr-ossc reai %vire, lisree iiauitosi
wsrcs. Four operators do dut>' at cacli endl of tise hlis, aiia work
gndleiîendt*sitiy, precibely as if tisere wec fossr separate wires.
llefonre this metbod of tssissg tise wires was discoa'ered sudsl a tisg
waould hsav'e scemed as imspossible as i woasld now t0 make a bingle

raiiroaal (rackt anisaer tise Isisriîoe of foss indtl'iendtest lisse. Sc
ce.sfîs eICIxlieiests4 hsave racesitiv' beess msade in ii sdîîs liseasage
for a cosiiarabie tlistssaec saitisosst ais' %vire% ai ah. 'hesa' cic-
trieat sisatters arc fCuit of a'aîsders. i siea'r get iita' a trolley car
but 1 lhissk of hon' wtîssideras a th lig it iqs t lit iy sssere coat

witi Sa siutsster o'eriti avire Isle îsaîaer tif 4~o Isorse4 crusibe
brosiglit is tise misesor, %as a'eil as cssrra'îî tIsat casi tee ui iieti lui
lient tansa lsgit tise car. Il t s wossairfîsl tiiusg tial a siessaler wire
st rossg absout tise L'ity s'iasild bc sîsate sa bssrt out isstt a tioste sld
briiiiaiit Iigists asl alihl''evt pinit s wiserea'er retjsired b>' thle simpijle

sitîions of a certaini asinossst of reisac 5 tIse ilov (If cuîsrest
ni givesi pinst s oil tise s'ii'. Il is a ssara'el sos tiisg tiat ls

spea,ýki îsg instti a sismple lit tic isîst nit'it , wiiicis cosstaîsss a ssussall
isetai iis, wieis corrc'ponsus ttî Ilie tiruîi of tise issssiias ca1r, Osîr

a'oies cass bae carrseti for soo or 5oo iles, ;Olda reeogiliza' hy> ossr
friensias attse aniser esnt of tise %vise, as& distinqliy its if we %vert,
togesiser ii tise saisie ros. *ïlics',e andi otiser eactsric.t develoji.
nsiers are wosidcrs' wiseis nao nias cas ex «slaini. Casi yaîi wondter
tlbat saîci a bîsisîe.ts sisoula lie of sssiicit interest to keelp nie ils

connlectios witls it faor ýjo >ears'? If i wue ta fuait licir ta a miillioni
dolas to-issorrow i wosisil ask ieas'e of aibsence fros pIsly work
lonîg essosîgis ta a igit Eg>'jt, bsst aiîiy Os Ille Coniditioin tisai i isiglit
retusrss to iii> work agstis, assa eoàMiaitie iss l? sas lonsg as lîis-iible.
Wite Isle bussinsst a'ithii h aiili mconnuciedhlas lisat its worrses
aisa asîxieties, as weil as other b)tissietqs isas, ils stili regainis for Ile
ils attractiosi, assa 1isope 0 tai aloave a 10 aie asit active puart isi
it as lonsg as Itasîs able to be of assy aise tir service.

Il liais bous oaie o Ille lileastures of ni> Inter >'ears to ksiow tat
sio sssasy oiberators whio Icarneti iseir bas'.îiss %lsaion osîr Casacias
lisses are ssoa' fsllinsg impsiortanit piositionss wit h asilier caisliassies,

L'îii takissg a trip osier tise lisse of tie C. Il. I. tro Britishs Colisus.
bits, iii ctîuspaîsy, %ith m3,si fritîil, MJr. Fs-t'a Niiusulls, antd rt'iliriautîg
over tise Unions liailic, Sas sssaîy oif tise mtatios taitusg Isle rouste,
hotis ctlissisg anal goissg, isi British Coluisîi a assid Ilie .'iiita'ti
Stases, I was cousstassltlv aa'eastctl b>' oleao stationsimas;ters
assa otiser%, wiso resisissaea lie tisat tise' avere onîce operator.s ail
oasr Caslaiatsi lisses, assai isati kisaly rc'aîiectsssns of tlir Cassa-

aimais1 sassaiates. I have' r'asn to kusow, for i have ortesil beesi
tolti, isat cLasaiasi alierators are itioketi silon insit faa'orabiy lsy
thiser .. sllyr'is se Lîisteai Siates. I)trsng tise Asiierican WVar
sotie tiftise îîost expîert hielal ailerators wcre Casinatîas, taid tisa
ceicbsatai Sottitiscrn Raiader, Morgans, lîtal ail iî t5 olwratqr
naussei ilsaa'ortii wslie becaittt celciura ted dssnitig stse aa'ar, actif
s',ima learsît lits, bissieq's usr 'itb oli.

Tise Camsadai Gu'îeral Elevetric Compan;tsy liave raa'cstiy sslpa
ta tise Cassaaiis Ilaciia Railway, for liglîsissg ilis' cossstrsctum

s'hîps fit Foirt Nlecda, 'N.W.T., at 400 ligist îîassaeemmPIsass,
fronmîsshiich cms'tauit 1îoitcssisI as cr lassîls wii alsas lue tierateal.

/A cossipi.iiy romîs 1llleisasse, (Qim., hsave askcal faîr lettes.,-
pisent, smîsaer Isle isasie of thie Ste~. Iliisienems Tt.lichss Ciss-

pan>'. 'isc> wvill lace telepîsiîes isu the coitiie., of Ula'ieciaeae
Momitîinagny> andit Iorei r, wvitls ieadqusai-crs' at St. IZsliti;tei,
asîd a essîit.4l ofSm,joo.

i"ricssds of Nir. J. A. Karnercr, lsaslsager of tIse Toroîste braîsci
of tise Royal Eiectric Compsîany, wiil regreit 1 iaris lisait oile wea'k
ago lie vvas striekeu sitis typlsoid fever. ftisossg tise criticai
point lias., permaps, îlot yet been reacsea, il is isopeal ii constitus
lion wiii prsose s'ufficvitly sti'Ossg ta (leroz ie alitcase, assif
that lie msîay soosi be restore a b onvsalescecy.

A comsparsative saiessiest cf carnissgs of tise Mosstrent Street
Ralway shows tise esarmiilgs for Deceniber hast to hsave lscas
$133, 28-9 1, als agasnst $103,116-02 is' 1897, anr icrefisc of $sio,-

o:8. Tise total e:arnmusgs for tise fiss sus-c mriinls of ise fustai
yetar, VIa., Octobqcr, Nosesisier antsd l)ecensber, avere $340,,331 .(>O,
as agmsslst $313,4497, aitlsncrecase for Isle isree nsosstim cf $.-.
306.63.

Tise Gumelphi Liglit & P'ower Cosmpany hsave decîdeai t0 relace.
tiseir arc lgistisîg snacisery for sssîplysssg tise strtect circuits as-sii
tise laiest andt niost aiproa'cd mssaclissery for tie pairîlsi, ansa hsav'e
placeai san Ortler wsts Isle Caniadiai Gercerai iCiectrie Compslany> for

assi 8o liglisI Brssis airc miacine, eqispîsa ait h astoilat i 1 regsîsut or.
Tisasse lsarge Brusti msaceiîss, of wiieicgit, isavissg. aailiy tif
125 ligisis caci, hsav*e bcceus Issîrci.ascai b> lise Taorontso iCleetri
L.iglit Cossîsîrs>, fousr cf tise saisie sie b>' lime Montsssricsîecy
Comps~any of Qseiicc, assa four for direct cunssectios taI symiclromi-
eus sîotors b>' tise Lacine Rapidis Il', drasslic & Lassa Compîlany',
reîss-ent tIlle s'îseeessftsl develoîmsicnt of are iigitissg sîsaciiner>'
aiossg tise lisses wiie have been etsta-biised a-t apsroveal pradtice
in direct essrrent iaid aiterssatissg work.
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THE GRAVENHURST LIGHTING PLANT.
Ti town of Gravetihur>,î, àituated at the south enid

ci the Mfuskoka Lakes ami a divisional point on the
line of the Grand Trunk Railway, with ils population of
about 2,soo, and its celebrated hospital for the cure of
pulmor.ary diseases, sitice the fall of 1892 lias enjoyed
thc benefits of electric lighting, having ils site-ts illu-
minated by arc lights and its stores and residences by
incandescent lights. The first elecîric light plant, installed
by the Gravenhurst Electric & Trading Co., and situated
in a lumbtr miii at the laites, was operated with indiffer-
ent succcss until about a year ago, when it was pur-

C.avataîvtsTi.i.ii~c.i>LST-ISWor Ge.a,Ft.%roits.

chased by M r. E Fletcher, wbo formed the Gravcnhurst
Electric Light & Power Company.

The ncw company built a power house on the shores
of Lake Gull, dloser to the town, and with easy access
to wood and waler. The station is a substantiai brick
structure, and almost fire-proof. The newsteam plant,
of whicb a vicie is given, consisîs of a WVheelock engine
of i go h.p. and a houler of the same size, both purchased
trom the Goldie & McCulloch Co., of Galt. This slow-
speed simple condcnsing engine and boiler of the ordi-
nary tubular flue style bas proved to bc an eminently
efficient combination, and one with which the company
is well satisflcd.

Upon taking possession of the business, it was de-
cided by the ncw company Io remodel tbe entire old

Ga~v~.î,h,.xt..,n IA.Sr - VIF% %. l ENCîsa% Rt't».

plant. The prim..ry wiring was overhauled, and the
çecondary system changed (romi 52 10 14 volis. substi-
tuîing îbroughout Stanley transfornmers for those of the
old type. In the .ttiohte old single-phase alternalor
of îbc revolving wirc-wotînd type -was replaccd witb a
So k.w. S.K.C. tîwo-phase genetator, and the TAI. arc

sysîem, which had given the old company good resuits,
was kept in service.

The ncw plant was startcd about fitteen riontlis ago,
and from that day tintil the present time Gravenhurst
bas tint been without îight for street or indoor ptirposes.
The company have now upon their systemn over ijo
incandescent lîghts ;and i ôarc lanips, and Mfr. 1-letches
management lias proved a success both from tuî operat.
ing and finaticial standpoint.

The corporation of the town of Gravenhurst wtilî in
January ncxt submit a by-law 10 the ratepayers asking

Mit. E. FLE17CIER,
Ntanai.et Grae,,hu,,* v4ctrie LUgb: and I'owcT CcM1&U

for $9.0,o0 to purchase the elecîric lighting system and
S25,00o for a neW waterworks system.

SAMPLES 0F SCALE AMI FME WA1TER
WANTW.

Mai. WVui. Thompson has in course of preparation for
tbis journal a series of articles on «ICorrosive and
Scale Forming Agents in Bolier Feed Waters-." To
make these articles of special value to our readers, Mr.
Tbompson %vishes to receive from responsible steam
users in ail paris of the Dominion samples of scalc and
féed water, accompanied by as full particulars :.s
possible. It is Mr. Tbompson's intention to make
complete analysis of the various samples, using them as
practical illustrations of the formation o! %cale tbrough
various sources. These samples sbotifd be addre-ssed
to NIr. Tbompson at NMontreal WVest, Que.

THE TORONTO ELECTRC LIGHT COM-
PANY'S ALTERNATING PLANT.

Tux Toronto Elcctric Light Company arc niow in-
stalling in their aew station four zoo kilowatt, 6o0
cycle single phase alternators ot the Canadian GCeteral
Electric Conpany's latest type. Thrse machines art of
the iron-clad armature type, and embody Ille Most
recent improvemenîs in tbe design and manufacture of
alternating generators for lighting service. They will
be belt driven from the large vertical engines rccently
installed for the company by John Inglis & Sons, carlh
engine driving a pair of alternators and a 45o kilowatt
direct current generalor.

The plant of the Phlclp, 'ach;nc Co..* of F.stmn, Que.. hab
heen boughi oui by the jenckes Xachine Co., of Sherbrookec. who
mitI continue the manuracture c.! the Dake engine in their I;bcr-
broý*c work,.
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THE STEAM ENGIN! GOVERNOR AND MT

REGULATION.
Tint niiatter of' governisig %tuant emîgmes for a tanIforIl speed

under lise greale.%t varitionm of loadanîmd steanit presure,anud flic
econoilly imm fle use of stcami, i4 mmo doubt one of Ille principal

fetueai %teatmi engineerinmg, andi i blileve flice -. anse is absomb.
îig niore timougit andi recivimg mort, attenmtionm front ile emîgimîer

and t-I mgilmc bimilder tchanm any otier adjiet cf titi! sleam enîgimse
lo.day. 1 wiIl endcavmr t0 poaint out the fonmdamental lîrimcilîle
upont i file govermor acis, andi wlhy il acts. *Ihere arc two

conmditin% of PrillcillIc, n' kmmowmî as hIe cemmtrmftgtld fictu oilmer
inersit actini. Tite ordamar>' cemmriftigal fly hail governor con-

'Nit% priniially of a pair cf caxî iron baiux or weigms %uls'itded
on agi jarim andi at aiangle cf about îlmirîy dm'grees fronti ils vertical
axis, ami salade te revolve round ils axis as free aspoib.

genrrally dietcn b>' a pair cf mire gear%. mis ormcii cf!).
bail or et'tmnugal governor was cmmbdiet ian flme irNt governtir
imveflt<'d b>y Janmes WVatt, witic limas buco moinc reorseti Io thsan
any olimer, but aside fronti tiai, tlie gttvet nor lias buco :,o itiproveti,
attert'd ati recomi%tructed siîmce ils limit as 10 bc aliinost umrecog-
nizatble. Still tlic olti primîcipie is tbere, as well as nearly ail, if aloi
ail, ltme )continent defecms wlich so nmaîerially iuterféres witit il%
effiriecm'y. Time tîtret' principtal defects are: s, friction ; --lui,

tunb.ilammied force, caustdt by flice difféerent p)ositioni cf the' levere
andiai~ 3rd, imnequmal resistamîce ofl'cred to counterac flice cen-
trifugai force.

.<ow. wc will take flic first, friction. fi may be Naid il lias beemi
fairly wcl overcome for the' niot itractical purposes, se far as flice

busildcr- :tre conicerned ; but niuch depentis on the' engineer. as il
is hmix place Io se lismaitlits exceiNs friction is aliowcd through ini-

proper lubrication of the' working parts, poorly îsicked valve
%lt%.ms emc.

ien flimc second is mnbaiamced force. This defect appeani te
bc mm:uuim more diflicult la overcome and is certaiimly a greater de-
trmenît te the action of the goveîmor. Like chlier paris cf lime
stcani engine. somne governorn' are deiuIgneti mucla worse than
cîlmers iii fitis respect, but Ille best of them are a long way from
Wanîg pecrfect, and flimc reason may be exla-incti in ilmis way :
Suppose,.c we taite, for example, the ordinary centrifugai fly hall
govcrmîor. andi assume lisait the' balis arc travelling round in their
mnormnal plane, andtilimat the armas% are at an angle Of 45 degrees
andi travelling through the' paill of a a 2circie. TiteccngineiÎSnow
rmnniîîg son revolutions per minute, and the mitan eff'ective
press;ure is 4o pound-s. Sa long as these conditions arc lefî that
waî'.ammd timere is no change in the ioad, the' speed of the engîne
wili b,' mostx perfect. But we cannot niaimîmain tii, se we twill
,uppiose flimc first change le 1w that the' steamn pressurc shown by
the gauge is allowed tn increase. Now, tîmei, the mean effèctive
pressure becomes greater andi the engine begir-x to niove fiatcr,
andi aime governor in tiarn; ncw there limas been a change. The
hall have moveti te a higher andi wider plane. This change
sinmpily nîc-an4 tat the fine of force bas become dloser tea migiml
angles wilm flime vertical axis of lte govenor, therefore travelimg
titougli a grealer radums, andi the line hrough flime point of gravi-
talion lima, becomne fariher away fronm the fuicrmîm, therefore flime

hpc a-c ta bc incrcased in oavercome mime inicreas-eti weight or
graviîy, causeti hy the change ofangîlarimy., andI se Ille engine
continues le increa-e in %speed until cnomgi momnumn limas been

stiored inm balance flime halls in tîmeir new position. Titerefore it as
quite consistent that the force ltat wiil support thte halls iîm one
plane witt not,mpport client in a higher one. Cunsequcntly flime

sçpced of the engine mimsi vary when commrolicti by Nuch a gaver-
ner.

Tite ihird was %aid lo bc unequai resixtIance ofl'ered ho entmmer-
aci lime centigal force. Tis is %omectintes appilti hy a lever
andi hall anti semetimes by a %Spring. Wiere flimc bail is usceil we
,tïtt have flime sane tromuble a- in Ilme second fammît,. namel v, angm.
ianiv, anti wherc flime spring as useti, il is mmch wore tiltn flime ball.

ise.àmm.e site tension of tht, apring fnr2sts:slimc sîîring 5.. dr;twnt
out. F:or exantmie, if wc have a Nimring atimti, anti ofl'ered -0

lbx%. rebsitnce wiem it was drawn oul %-%y one incli. Smmlîimsirug
now %itai part of flime loati was irown oaitflime hall% wommid limen
have i0 lbc Nlmicc tmp ln a iigier planc, say euigli la causse Ile

siprîng-, being drawn Omît anotmer inch ; fiscal lime -;pr)iniz wommid bc
holding .Io lbs. andi of tomîr.% time hadls wouif iave in bic I)petld
fis: enoigi te 'ippori 111m-. extra :0 lhîs. l'oss;ibiy imis nmigimt
nietn mw-o or itres, rev-ohlion". f.',îer for lime engmme.

Illme object ai applying re'tistemsct Il imc gavernor nmay bc ".41t

F.aCimrs l.efori abc ltamit, taxnh, C A &IL. i>ron,,b« -:Sqb 1397.

t0 hiave- Iwo îurpoes -First, mn assist flimc gravitation cf tule bhtlls
wme comimîg to a iowt'r plamme, and, secondt. t0 îmernmit time emaîmg.

immg or tlme spmetcf oIlme emmgille b>' :djutimg flime 0.41l or %spnmmg tmatif
fle requireti specti sit maimtaitied.

Tisei-.& mce iowever, lia-; emm saade atmtomitait'aiy adjmmsl.
alie b>' sevem-.î ivemtors ii flime isst few >'e:r%. Ilui% lias betîtereti

mattrs comîides-abiy. Sautl stli time speeti of li mie mgime mmmmmsl
chmange bef (re lise atacmmmmts are camscti te :mci. Su. as il ib, lime
etigimme lias firaI f'elt fle chmange of lcati, causimg il te slow tii iii
spt'ed, fimcam lime govertmor féels flime chammge. wmicm imm tirmi ct'amses

Ilme attaclmmnent te art, tierefore il i% itast a iittle ton lite ut actimng,
as flime swedt limas aiready -slowed %li, bîmt if flie govermor imti feit
the chmange before lime emîgine, fiscal limiimgs wommld hmave lxcm
difl'erenm - amîtinx il ix wim Ille emtrfmgai gom'ermmor liia flime
itonîentunmi lias te lac itcras.et tu act t'lmte wa>', and t e'rveastc

ttîact flimc otimer way. Now, i wiii Suave Imte cemtrifugai gtîvemmor
andt cake up the otimer prinmcipmal of govt'rmor caileti imerîmat. As il
wotild make titis paîmer cr>' iemmgthm> tu go fmii>' immîo titis, 1 wiii
oril' emîdeavor te fouetm titi a fêe prinmcipal poimmts.
1î:irsî. we wiii siuppos.e timis 10 bc cosimmmctet ;as a sîmafî govenmcor.
ime ptrincipal part ofiaius appmarattis coumisss tatoue triltarmc

wimi a fixceti weigit omi eaci enmd, amit 1imotid in lime cemmtre te a
fixm-d lx)int of flimc wheei near flime centre of flimc slàat, iiustaiowimg
flime ballai 10 move iii a rotamng dirtection oiilv', andt always imî ime
saine plamne. iiereby doimg awa>' witim Ilme lromilcsomme chmange of
angles as Weil as lime use of flme ceîmtrifugtil action . imere is a
sprimag attaclueti In flme amit about flimc centre af it-s radlisati clic
other endi tn the' rim oi flice puiley wiich smrrutis time gcvermcr.
Titis spring i% useti te ofl'er resixtance ie tie acting eicrgy cf fle
rmtating weights, anti aise ta assit flice mcneimmiu opeiimg tlie
valve. It wili 1w seen chat when Ibis apparalus is Sauît imi imotioni
te puiley anti eîmgine wili gradual>' ativamcs almeati of flie %s-
pendeul weiglits anti continue on e unüflic vaW' mime :djmsicd 14
lime 1roper cmtoff te halamîce flime Souci. andt %%ien amy extra Siat
mx feit by t he engine flice weigits wiii continmue te go oit im adi-
vance of flie engine, thereby increaxing lime traved cf time valve
andi perniitling a later cmiî.off. Sa witm titis apparatus timce ix
ne reversing of amotion before flie govenior respondu.

ERRATUM
in flic palimer on lthe -mmiicator" reati ha ';%Ir. i'clceis aitt

publisheti in ommr hast number. lwo errers occmrred. ie lasI xcii-
tence ofîhe paragrapi entiing numrly Ille centre of lime second
colunin shoulci read as foliows : " Tite icigit ai flimc diagrauît aI
the firsI point of measuremetit is 1% less than Iwo nits andt re-
presuents 7-, ibx.; the' second ix eacîcly :imîcimex, relprc.entiig So
liai.; 3rti, fie Ille.; 4 1h, i7 ibs.; 501m, 41> ibs.; Gtli, 14h ýfls.; 7ti,
z7 lb".; 8th, 20 Ille.; tli, 16 lits.; mondi, 13 lit;., niakimg a total cf

4.16.- lit the' eigitth lise front flie end. the tvords 'l ision :cross
iteati" aheuit reati "p jiston anti cross limati."

wNJYS IT %Mky MUCE.
Mît. Geo. %V. Vincent, ofActon, Ont., in remittig lai.%mîsri

iin in flime Em.vcrsmcA. NFWS, wriles: I 1 cujo' mite palier very
nmatchm, and hmotte te conmtinue taking il.

Tite boardi of tireclors of the Hll Elect ris, Conmpaxny have :mp.
poiîcd Mr. W. K. Taylor as seereta3.lre.-tsurer.

A neciig was helt i aI flbeaygeon, Ont.. to coîsider flimc
qiietion of building an elctric maiiway conîieeliig Fénmelon Fait%,
I;obca>'gcon anti i>eterboro'. A conittellc wa% si:mmein1 obtain
juarticualars anti report. r 'J.Raii:sin'ectr.

Speccial ;ilmtl ti rtice. in lme Janîmary Cosrziopioli:an .. re
Thie Rral Klondike,"* by J. S. Fa..bSntitli;- Tite GC.rat anti

Small of Famiiy Trees,"* hy A. I1- lienettici; .An Islandi on flime
G'enrgia Coas:." by Jolin R. V'an Wornîcr; andi -Some Society
Tableamux," b>' :ml. E. IV. Sherwoad.

Mr. A. i)reuin has been alilpinîetl engirucer ai flic s'iy hall,
'Montreai, te aacceeti Mr. Feuix Decart'ic. Tite folicwing îmem's.on.
wcre rpplicamîtsý for Ilme ptosition :J. 0. Jol. Thocmas '.%cilugi.

E.J. laison, N. E. Barsaicu,. W~illiam Morrow, A. Droîit, Alpit.
L.iapaintc. S. Richard, M. E. hlellevance. Mr'. lirmin 11:1%

iseen in flime service of lime corporation for cglmu years anti is
atcmet ai No. go station. 1île lias a cerlificate of inspccter of
boiter- anti wa% iortncrly à ttacieti ihe %steamer Miramiclîi. For
five years lie lias becti president <i flime Frenchm sction of lte
Stationai'y F.ngineers. Thme present assistant, Willianmi Merrow,
bas been pernianentiy appeinilet on the saff.
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STEAMI AND ELECTRIC PLANT AT THE
FORESTERS' TEMPLE.

lPimiil-- the li argest içolated lighting plant yet installed
;il au offce building in thlis country lias recenl) bccn
comipIcecd ilthei new F7ore 'ters' Temple, corner Bay
and RZiclinnd %trectl;, Toront'i. Iibudngioc

of the molzt modern i Çanada, "ý; ten stories in lheiglit,
with a frontage of' 96 ect on Bay strct and 112 fect on
Richmnond sîrect. lui keeping w;tlà tic general hiigh.
ctass character of the building is thc steani and clcctric
plant, an inspection oi' whlîi was made hy a represen-
tative oi' tlie ELCRCI SThe general arrange-
ment of' the plant is sticli as to itîsure the greatest con-
vcniencc and cronomy of operation, the apparatus bcing
of thecniost improvcd type and reflecting credit alike
upont the owners, architect and cotractors. Froni a
bnif ondline of the installation sorne points oi' intercst
and instruction nmy be gathercd.

The boiter rooni, tocated in the soutlîern portion of
tu bascment and bercemli the Richmrondl street sidewalk,

by a by-pass. This dcv-ice simply pernîits silicicnt
steani to enter to keep the engine off the cetreI. The
Sturtevant fan 41.d 6 Il. P. enigine %vas also supplued by
the WVeeks-E--Idrecl Comîpany. TIhe Lhelt C9,1ilcCting
sanie, furnished by Uic A. R. Williamws Machinery (:0.,
is laccd vith %,.ire, making it appear enidless. t lie fain
also draws air front the boiter rooni, vcntulating «i
rooiîî and stipplying tic furnace witli air.

Coal screenings are uised for fuel. These are tun.
Ioaded direct i'roni thc wagon to the storing bills and
couivcyed to tie furnaces by mens of a trolley, the trnck
extending tromi one end of' the boiter rooni ta the otiier,
with switches, MNr. R. L. Mclntyre, ai' Toronto, being
the builder. An lîydraulic hoist provides a convenient
mneans- of disposing of the ashes. _ This list cati be
drawn about 3 (et 6 inches above the sidewatk, thus
placing it on a level witlî the wagon and rendering
loading and unlaading comparatively casy.

Passing to the generating rooni, 5o x 32 feet iii size,
witli concrete floor, we first reacli the electric geuicraturs

ELFCTRI,. IUT P>LANT, FtoRFSTIvS~Iu Tr.>si'Ll:, TOOoT.-I :~c (EsuFRATOu.

il- oblong in shape, being about sixtcen fec wide and
extending nearly the total length of the frontage, somne
i1:0 fect. Luxfer prisms in Uic sidewalk provide the
rcquircd light, thus removing the neccssity of artificial
lighting. The batcry consists of two H-eine boilers af
i2o horse power cach, manui'actured by the Canadian
Hecine Boiler Company. lnstcadni being placcd side by
side as is usunlv the case, these boilers are set lin Une,
the arrangement bringing the fuel door ai' cach boiter in
close proximity ta the coal bunkers, ai' whicb there ire
Iwo, lonc :ut cadi end af the boier room. The bolers
arc guaranteed al :;o pcr cent. above raîed capacity, and

ar itted wviîi two Joncs' U.nderfccd MIcha,-nicail Stokers,
built by the Wceks-Eldred Company~. In connection
with these stakers- is one of \IcDonotigli's elcctric
damper and pressure rcirulators, warking on a quick
opening valve on stenni linc, conncîed to a six horse
powcer crigine driving a NO-. 7 Siturtevant fan fta-rcing air
mini the turnace, and so arrangcd that -Mien stcam is at
go lbs. the enginc is cul down and simply kcpt nîoving

and engines, the contract for which 'vas compleied ini a
highly s.atisfatctory manner by the W. A. Jolînson 1Elec-
tric Company, of Toronto. Thrce direct current S0
kilowatt WValkcr generators, for which the above coni-
pany arc Canadiarn representatives, are direct conncîcd
10" IldMent engines, 12 x 12, tlîe latter nmanufi'ctured hy
the Goldie & McCulloch Company, of Gaît. One of
these generators is wound for 25o volts, is running it
275 retolutions per minute, and is supplying current for
motors and clcctric clevators. The motors drive the
fans for ventilating purposes, and ivili also bc rcquircd
for other power service. The other two generatars -irc
wound for 1 -- volts, and arc f urnishing current for cc-
tric ligh:ing througliout the building, which is wvircd for
a capacity of 2,8oo 16 c. p. lights. In addition 10 these
generalors there is a motor generator of So lights capa-
cily, built al Uic works oi the WV. A. Johnson Llecrlic Co.
This machine takcs current fromi tlîc power gencraior
and supplies lighting during the day-time. This por-
tion of the installation hans many points of menit, the
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thrce direct connccted generators onlly occupying a space
01 abtètut 12 IIV ý'3 fCet. The 12C01no911 ii %P;tCe b) mean-s
Ofthle dicct Cinected gencrators ks a great -Lansidcr.ttioii

in ofîsî%a tiis! cliaracter, and :slîultl resuit ini the iîitost
uni% et %.SI Aîdo.ption of this t> pe of machine. ''li running
of the engines and dynamos k practical> nosisand

not a %parti can ho scen ont the generators. The> «ire

also perfectly dry, andi persans cani place thocir hiantis oin

an> part %%ithout féechng the least current. 'rite carbon
brulîe. aire provideti with a net% patent brusti ioîtier,
iwhicl permits of proper rcgulation in a sinmple manner.
No .îdjustnictit of bruish swivcl is ncecessary for

changes of loati on dynamos. Tite above machines
hine a greater capacit> than those tif an> other isolateti
plant ii an office building in Canada.

The switciiboaird anti wiring wvere contracteti for b)
the liiinett & WVright Company, and are most corn-
plete. The switchboard is arrangeti so that the entlire
lighting andi power service in the building wvill be con-
trolled by the svvitches mouinted thereon. It is con-
situcteti of white Italian marbie on an iron frame, z5
teet il in-lhes, in length by 7 feet highi. The hoard 1:
set -, fcet b inches out from the vvall, anti ail connec-
tions madie at the rear. There are sevcn panels in al],
six heing provideti for switchcs and a seventh for pres-
sure gauiges, pnetimatic dlock anti Paul systemn jets.
Of the six panels referreti ta three are provitiet for the
generator, cadi hanving double polo main switch, ficeld
rheustat and XVeston volt and ammeter. One panel
ha% the four poiver service sivitclies for elevaturs anti
othcr miotors, anti two double throw main swvitchcs, by
means ot whichi the ent.ire lighting and power service
nia% be tltrown instantly from the generators before
mientioned to the Toronto Incandescent Conîpany's ser-
vice, tIr vice versa. Tue other two panels contain the

ligt ît srvceswitches for the building, of wvhich
ilhere are thirty-six. Alt the switchcs except for equal-
izer are double poie anti have fuse terminais.

Trhe wiring throughout the building is mast securo,
Ilahcrsltw. %vire in iron-arinoaureti conduits hiaving heen
used. The wires arc continaus anti alivays accessible,
anti can bo drawn out anti replaced iat any time. The
distributing circuits throughiatit are connecteti ta slate
tablet boardis, no porcelain cut-auts bcing useti.

Next vue corne ta twa hoiter feed duplex punmpS, 7=*
x .11 x ta, mie by the Northoy Mfgi.. Company. An
Excelsior feed water hieater, purifier, filter and oit sep-
arator is locateti near tlîcst punips, anti is a device es-
pccially wvorthy of mention. It is mnar.ufactured hy the
Excelsior Ileater Company, of Chicago, andi IV. In-
stalleti hy the Bennett & Wright Company. A few
words of explanation mav hiere ho requireti, as il is
claimeti that titis is onlv the second machine ai thç kint ta
bo introduiccd in Canada, the otîzer one being ina the ncw
municipal buildings in Toronto. Thie buildingi. is eatcd
býy the exhaust steam from the engines by the anc pipe
overheati system. WVlien the steam recaches the separ-
nier, ail the oit anti grease is exhausteci thiercirorn, and
it passes ta the hocating mains andi is suppiementeti
through a pre--sure rcducing valve with live steami as
rcqluircd. The condenscid %".ter returas ta the hienter,
i% pumipeti back ta boilors anti useti over again. 13Y
thi% arrangement it is possible ta exbatist into the hecat-
int,. s ystem or dircct into the atnmosphere. The puimps
uork automatically by flont nttacheti ta quick-opening
valve.

Another intercsting featurc of the plant is a duplex

atir punmp, miade b>% the Johînson Electric Service Conl-
Paiti, of Nlil%%.Itkcc, its% puirpose bcing to puitîp air ta
o-01trol tîte di.îplîrant air in the radiattîrs. Ihere is also
a1 uiater pluniger puîtîp for saie purpose, ta lic useti as
ait au.lrarv antd t uo air %torage tanks ira connection
theren~ it .îttachiet to dte ccîling. The steanm putnp
%vorks.autotia;ticaýill> b> a govcrîor. *Io provide ample
ire protection i-. an tindertvriters-' ire puntp, 14 x 7 x 12,

built b>' tîte Nortîte> Mfg. Co., anti of a capacity ai Soc,
gallons per minute att a pressure of 230o pouittis to the
squatre iitclt. A tn~elve-toît ice machtine built, by the
B3uffalo Refrigerator Co., and tiset for cooling air for
veittilatiutg purpases, a1 To~bey %valt-r teater stippl intg
ftot water to ail lavatories tltroughiout the buildintg, anti
a Westinghouse air punîp for operating the pnieurnatic
gates oi elevator enclosures, are other intcresting feat-
tires of the plant. These pneumatic gates are splendid
safety devices, il being impassible Io open ilhern except-
ing Miten thte elevator is level wvith the floors, anti tîten
atIl tîtat is requireti is ta siniply toucît a hutton. Ii the
huilding are thiree Standard elevators, w~hich mtn on tîte
low attîperage of S0 antpcres at full load. The cas>
motion in starting anti stopping anti the smaoth running
oi these elevators is the subject of comment by pas-
seuîgers. A novel dovice in conutection wvith theni is an
indicator, wvhich indicates ta passengers tiesirinig ta
ascenti or descend just where the elevator is, anti
whother it is going up or down.

The twa boilers are connecteti b> a four-iiichi pipe, anti
extending from titis conutectian ta tîte engine is a six-
incht pipe. The distrihuting pipe for the lteating systemi
is twelve iuîchos in dianteter, anti from it tîte variotis
risor pipes are taken. The steamn pipes are protecteti hy
minerai woal from the wvorks af tite Toronto Minerai
Wool Conipanay. The exhaust pipes are placeti under
the floor, wvith rernovable mectal plates covering tltem.

Adjoining the engine room is thc suipply anti repair
dcpartmient, S0 x z0 feot, wvcil eqtiippeti with cuphoards
for storing eiectric lamps, tools anti general supplies,
ail tanks, pipe racks, dr.twers for fittings, etc. The
space devoteti for this purpose pernlits of overythisig
being arrangeti in te best possible manner.

Tîte complote eiectric anti stcam apparatus anti fix-
turcs, excepting the dynamocs anti engines, were con-
tracteti fôr hy the Blennett & Wrightt Comtpany, wlto are
antong tîte foremiost experts in their lino in Canada.
'Nr. T. F~. Pickeli, loreman ceicliciati for the companay,
biai charge of installing the eiectric fixtures throughiout,
including switcitoard anti wiring, anti notiîing nmore
than an inspection of the wvork is requireti ta convince
ane of its thorougltncss.

Mr. G. A. 'Wilkie is citief engineer, andti pon him de-
volves tue dutios of tito mechanical superintendence af
tho building. In MIr. D. A. Dixon hoe fias a valuiable
assistant. To thieso gentlenten the wvritcr is intiebteti
for courtesies extenieti whte ahtaining the above de-
scription. __________

Mr. IN. Nl.ckie tt liasn bcci aoinici ciie ig;nccr ni ihec ncw
,ev.tge work,~a nat~ ainilaitun. NiIr. '.I!ackie tîidi a rsui-

cia,,, ~riteaîc anit. been cnigincer i ic htrndtuon litndgc
anti Tt-Ai Work,. Cepp ir.,;%na %lie Ri~t.ing NbiIN.

flic tiawcic.~Nltittifa.iin ni Ctinîpa.ny tîa't .Nccl fotIirs
liaiecnt tîiî-rioaîn Ctîia.11111MI a of .aO 11% abject 1%
to ticIlp the 'vicr iwcr or tue Si. M.tuîrice riîrr. in ditc
lir.w-inc %ifQeît foîr ii produtiion tif tea!caifl1 ctarlide.and
cicctuicitv. A~nong ii lpromeîersê are I't tcr L.ynil, coinctor,
,%lon:reatl,.antl Cliir1cs Riordon, impecr rînia'ic.S.Cauiar.
ne,...
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CORROSIVE AND SCALE-FORMING AGEN
FEED WATERS.

Hyt W'u. ' t.t~.i

1 NT RODUCtT SON.

I itlroîîeigI lal.e sliject In0 lie readters%
El it( t Rit 'S 1w Io o %v'.illa a great dent of
erallv s1îa titi branttit 0f steatît eninteerinig
I elligvtnt 2<11tritI 1 htiti lt part of slcaiti îisers ait1

<tovs tits 1110%t mîliiporl:îil subtject. 'i le great ii
su slbjet- i iself i% lait '.aguiy uidrstood , antd tilt: a
aIlIv 1 eccîVe'. k% of a kîîd abt lsi lie intecs o f
%.tict) or scencite. iiglit bc '.ery eailv cti,'etîsedl

Il lbas itii>- priivilege dtîriuîg lite last few..
laîded lt site smtllsof Cecil water laitd boiter%
parIi tf tti I)oiitoi. Ail exa mihitioii oftlis
gre;îl ofestl ai ie wliole stîbjec ellciig dlscîis
ittîtiier.
I do alot hope 10i :dd ait> iîew scictîiifi fact%

but rallier to- tîtake ltrcscîît well.kitawî facts îlai
For titi,; reaoît I Nlîgîll caidravar to confie ait
gelteral iieadriltg%

tsIt. The llreseîtic of corrosive agett il ic
lagui e and actioit oit tlie basler plaies.

niod. Sat.rtîtgagents anîd niaItire tif sca
feretît sua.terials.

3rd.- Contîlied actin of scale-foiig and cor
41tà. Rcaction tiecessatry. in prevelit te fortilati
Thits covers agi jitiiîetlse field. and entails a lo

I clteeriîîlly ittîdiertake for thi tituai bcsiefit of r
eîigileegrslty citlv craisse for regret beiiig ili
Canî:di.in engliteer lias aloi seîti fit to îiitert.ikte

1 have in tlîatîk iliase oi'ou '.'.'lo %o kiîidlv p
aî . cale :it Ily tlstst, and siiîcecly hopil
tîmese articles will aniîply repay yoi for agiy trouiîb

ils IlIa rcespect.
Very truly yoîtrs,

lAl<rîcu< 2.1

\W.tic 1'. tiivcr>s:ly concedcd I o bcthe grea
salvctit. cotbîseqîieniy il tiever occuirsila a si;
tîatur:il sîipply. l'lie foreign aliîter nî.-u bcen
sotids tir gaseN. oir b~,ati tn:iv lie ;i stspensio
cliciîiicai solutioni %villa tglase watcr. 11. tIlie le
mlevail a sî.t in wlliHi Ille fareigi Massler s lire.

isi ls origitial Ntate, tin nialler lîow finel> dt'.id
cati lie aittracledl front the waicr by filtrationt, 1

îitrorewrtit.s as wlten il eîitered the water ia lie ri
tut boiter fted waters titis tsutiaiivt coniits af vi

nagtier. litîely divided cia'.. Ce. The ttrscr
paitales lte soner will liey seli.ratic oui aîid ses

i isreceptacle iii wiciî w.atcr niay lie conta
sable, lîuiwe'. or. Io final water wull forcigîi aaicr

nîmîtititel'.v tadedi allai il i% inîpiossitlle l deteci
..ligtl tuîrbitlîv tir cli.aracîcrisite coloring given
hîave ia Isly lattuir.ttar santîttes or water Salien fro
.arleNtait w'llIn ltlte viceity of Ntître.ti, cogitai
chus lit iiil% pcî.a sea miiîîliy di'. ticil liais i

coitîitcc setitiet Io tai<c place. anti Illte aliglît
Ille conîaaiting '.e-.el; -. otil caiic jmiarll lua
svalcr, liait% cauîsitîg îuirtlidity.

Malter in niecliaiieal tir ltiîybca solutioan, on
lias ctitere-.t latn coiiutation %villa lise water antd

abs.rclcd excpli Il% nîcans of a elinsîge of %talc
For inttti.ulî. 'o piure. tlustulled watcr atit conit
Onîce ds i'e.and< ligtll svater ;% saîurted, if ý

chartt -Itnge 1alkes pl1ace in te apipearance i
.,iut il soiuiîtî in a'.e ilîrntsizli ihe finest lx

%voatild sî3l rernatî in i sohall iu f WC Carcfully
WaIer. sailt %%.Ill ftîîally rcetii lit sil' origintal

t liange las% îîg taki pliace'.

If a linte wguîcç t tlt)i we adttI oxidte of sathu
-ai ontce % timnîties wtilt tlle vsaler, tir liert o ast. w
tirât. a tiiernîcal reaclioti taking place in acco
it'wnîg Cqulatioil

Ili tis. î-ase on nioiecîtle tif soditînt oxide ente
lain %%îtilt one ittAlcuie of watt-r a%, forni tlîe ne'
pottîid. sadîiun tîti'dro.ulxide, s'.iicit dîssoites Ir
îw5ter îîrvetti, lait i tts m cîteaical solitiilo

TS IN BOILER w.as evaporaieil off, sodiutns rosde wottld îlot bc recuis ,'rî' in iî,
origlinaal l eas gi oggide, lut ilt tIlie %SiaIe of soditîi ltotu

'l'le a eader svi inote tilt dilteretîce liere. 0n 'Ille Oite %land.
.adittlin tif %odtîl ti llrile Io i le water iidi' îî lîr iitîttîge

of i lie il'-.ul' sit getterul gî1îearaîce tif val er toa ilie tiaketi ce. an ni o 11,1i
pleasure. ~ %Vas evoived, anîd titi evaploratioti il s'.'fs agaiui rc.\ in iii

rieceives. ;et%- origiala sIate, anid '.vthlt ait> chnige il iveiglit. l1 u% la
d eîvies liait %.Ilt stitipi> ettered tnto tiielmtmticat soltion<1 wtt hlIe w'agter, (tue 10
îpl ticer ali te site %olvetit pasvers of liati leîlsîrotîu, and i- really buti' a pli) Nini

%potace f he change. Iit lise <illier case, sodsitii oxitle first iltît <'iînîoItninil eie clietinial caiîlîtalloti %.vitlla a pîortionî of Ilise water I lle Io the
cuIter ecniy clietileal stWitîiîy Lt .lie QUte coiioutitt for tic atîteri wvitit e%\ahiion
witti. of lie.1t, liati excess tif svter lîreset tlisoivedt iiew elieiiictl t'Om*
ititît lis to avge ptitd, wiil thlen reîtitîied *tti clieniegl soluîtioni. oit t%.11 apt

.cale fronît c'.ery- . uit tîîtlîe of .iocîlsofwt-

lîroves 10 talc t te lionoii ce: itti od wou: lie Cuait ta liutte g:titîd il% weii'.b'

setl iilîtoraîîglm ttitred frclieîîical chiange front lise utxlde ta lise lîyd(roxidt..

Ott titi% stîijedt, chianges of tlisdecripitiont are contaitlly takiîg piacQ, auditj

il t a îîîy rentiers. iswitîi tlàese we sîtaîl pîastlictlarly dcai at at Inter stage isii ie'.e

80cl lle cotir articles.
Not osily dIo aî great titati solids dissolve iii waîer, t(% a

;cî .airs.--tlîemr grcarrless exteîî,iut ttItiay gatse4 also clissoIse ver% teaidiiv.

le fortiieti hydf waters ktiawîît as jîittittg corroiot i ait groovitig.
lîe flrst otif icse nay be vcry propttly describcd ,as corrctsian,

rosive agents. accutrritîg iia sîîî:ll sjiot- oit piarts oa bitier, and is qitei ditlicî

oit tif scale. froîti ïetîcral corrosioni, wiiicl waste% away ail exteusded Di~ o

t of labor, wliicl stirface. piliiîg is botît aîtinoyîig atîd getîcralIy tr eîtcie
tyseîf antI iellowai iii %Oine cases bitrrowitîg Isoles tilrouigt Illte affected pa~ris of a
îtai ti iore able houler as conip!etely aus if it liait been drilled. Thuis actieati s'.as

site tak.* fornierly and is to-day tcastiotnallv :iîtribuîted Io itoor iateral
lacedi fed watcr tt'cd la construction, lise ilery bitîtg lthaI weak spots exio and
liai ar potsa are :tttacked lîy corrosive agc:îlst- round iiih Ill tra ls!

e yoti hagvse salien *rîîcre renialîts practically nlo doutîb but tîtat a Canditioafit atgirs cf
titi% kitîd cxisîing would hîav.e an effect on Ilte hoiler part,. atnd
svouid facililate lite pitlitîg action. An explanatios of tti, kind

Tutu AtrTilat. f4ils ver* far shtort ai -a saifc yatiswer. liawcver, in cuitler
tlîcory or praclice, as it is applicable ta ver>' few cases.

Catreful experincuits snade by leadiîîg clienîbsîs sti a rcview o!
lest of ail ktiawi lise whoic subject go 10 prove qitite cancliîsiveiy ltaii iitting
tle Of Pirity «as a occurs niost frequenîly wlîen gases arc Coait dissol'ed ilt aile,
tîtpoed of ciîlîcr waler, oxygei aiîd carbonic au.id gas bciuîg aile niosi active

a, tiiciliantc:d or agent,. and alore especially wliet presetît tagetiier. Thtese
mi sitslîensuall is g:ises untder certain conditions arc VCt-y soule la waler, aîîd ;.-

-ictît iii lite water exarniilting a aacr for hoiler feed puirposes requtire jit as <'arcful
cd, -and wlhetli constîraîbon as does dissoivcd solid.
i:uving Ilte saine Ainiospieric air dissolves ia wvater very readiiy, and taittins.
i place. aail Ilisi!-a certain perceniage of cas boale dioxide, laitd hierca
egeî:îiîe argatlic very pectiliar factis k o hc nalcd Sisal lias an inîportatît tîtariîîg
and lieavier aise on hIl poli before tas. tî is a welI kncîwa fact lImai ItniospleiMc
tlc ta Ille botant air is cottîpoed of nitrogen and oxygea la itîclanicai cosilhtna.

îiiîed. It is pîos- lion, finir ofanitroget o aiue of oxvgen by volume, tir %ory sîearîv
ilasiîptso 0 79 valîtatesý ai nitrogea I 1 o aixygei. WVlien -lnaslt rtot
Ilîctît exeepi liv is clissoived tii waîer tîteso propjirtiatis arc foîîad t0 htave clîaîîged,
tciIlle water. I sa-id to ha dite ta Ilte goîcatier soltibilily ofaoxygea iii w.ater.

nai fre.siiy drilleut It %s w-.rglày oif ilote sisal watier dissolves vcry iîne<îuai qutanti-
samng I,'ariteies oficls tif lite différent gasts.mad ver' isiiqîtai qmaîtîlties tif aise
t toou weeks for c.xt ts. al dmhercit lemperaiture.-. One volume ai wascr ab.
est nias-entent ai %orbsaî lite teîîtperalures sitatcd lu th following sable îîîîdr a-
gaint risc in lite ttîusplteric liressure equtal la 3o incites of aîercttry, according uo

Bunusen, tue foilowing voitînicN of lite difrèreal gases

caînao :tagain I>eCtc*. oX%;1 nu. Itydr.gen l)u1 uc Clline. lIioxiIt. C.,wc
Fa<I 11) Col ci 80o, If (1

or 
i -prain --

itnsi li i 3: .041 .0 .039 s.80 53.9 0
lit %vas pure, lta :0.3 016 i .oî .î .1 6.
fie waier iiself. tS .028 .084 j olq .90 j 2.16 ,.,3 448

issible filicr, saitt Wltilc nat altogetîter applicable ta aur point, it nias- lic sinîcd
Ca.aporate affilie ilma'.as te piessî-tre icrc.sc-c a etirrespontiîigs- larger qttanty
Sale. lia c.idttit of Ilte gn: i% :îbsarbeLd, auj las the tenipcratitire unraestelit.lu

lîlits-i of uIl gS,& %cecrCases ils niait> cases. (Carfully relut In
ni %o,>.sda illet ont ibs 1potiiil hI is. iawver, iiî 1ir'.ant' 10 noie îi.11 the
lits glneraion ofi lrcssutrc s'.Iicli dlernilue% tlle nie of absorption aisa gas i% nal
'rdUncc Witt, fl.- aise gencral piressutre tai s'.ich Ilte waier or ai lier absorhing li,1eii

ik exposetl. but sisa'. pressure whi hIe gas utîder consâderîtion
wuit exrrif l '.vrc AU»Ir, PRF-$EtuT la Ilte spaCe la Lii'.ls

Ms iltOcni a the ahsarbing iiquid i% ita contact. Il i.% icccasa:ry in bear titi% in
v: clîcalcatl C0111- mid ta îiidersîanti wiiy ainiophuerie air- absarbet! by staler

t Ille cxces.s aif difters% un Comnposiiiot ron, ortlinar. air.
a:; and if waler As 1 liave %.titi. timo.%Picric air çon-iilsîs ai 7c) paris oi iîitroen



J aîîît.îî ' , i Sî>8 CA~AI~IAN ~LIECTR1CiIAa NEWS
atid il parts of Ox3-gen. lai atilositeirie air, acting utlider a

11reNStii Of 30o iiclies of tnercury or one attunspitere, te oxygten
a îtý prtial iresire (if %là.' and the nitrogemi jj, Mt 5

F, accvîdîtlg tO table, 0110 %cilînîe of water at ainiosplterie tires-

,ure Isri .033 volunie oxygett and .os6 volume niitrogen, %lup)

poigtltt-L! gases toh l in etpure state. Thi t der (lie partial
preýstirt' abo'.e indicatcd %vater canniot aht a: 5' F. nmore
thlan X '- 033 .007 volutties of~ ox%'getî andi ,%~ x o1m6 - .oiîl

,-oiugie' of iltigen.
7*int, ait .007 .0oi3 v.a otittie. of acnîp aereir ab-orbed

bu' water thcre arc coseiltettly .007 oxYgen anid .013 'litstgeli,
or inio 300sltinics, li v'olttinies if oxygeti and 65i volutues of nitro.
gcn. .\ttiospltari air tuait dissolved inl water ks seen In hae sery
gaudi riher in oxygen titan is tite air itseif iu its ordinary Coni.
dition. Tii fiîct ks iniibscif' wortitv of the niost carefutil coilsidcra-
tiofi, antd explaitis cieariy uvitat i% to0 oftemi consideredl iure>y ae-
cîde.itai iienonteu.

ilt'forv procceding tus di%cuss wiuat action takes place during
the art ofpittiîtg, 1 wvisli Io digres front the subject to point ont
tu the rentier titat lthe capacity (if %water to absorb gases of flxed
clîemici'al coitipouttds, suiît, a% carbotîje dioxide (CO,) î. ulpliur
dioxidc S~1 atnd iydric citioride (i ICI), inut flot lie cotîfounided
witî te tîcitavior ofatîîîosplîeric air. Titu, litdrie chioride niusi
flot bc uuîderstood a% beimîg alsorbed by water tît te %aill pro-
portions as its eietncnts, itydrogen and chiorine. It is a consplete

gaetchinitcai coinpountd of iteif, and combines as suci; iii
other uvtirds, iiitrogesi and oxvgctî retaîn iteir own ;îeculiar lrpt-p
erties iu attuospitarie air, but just as soon as; hydrogen and citior-
inc conihlinel togetitar to fortîs hydrie chioride, ans entirely stewv
chcnucal conipousnd is fornîed. witi quille différent properties% front
tihe elctiitit5 or whlici it k cotîîpused, and swili entirciv différent
degrves of soiutbility.

Wiuau watcr iii strnngiy lî,alcd for a lonîg lisne, aîmnntpliîric
air i% comietely cxpelied, and aI onice rcsuinies its normal coin-
lxsitioti Itus ive have prent a1 qîantity or frac oxvgen, svitici
is te caute of a grcat deal or our trouble. Witie the action of
ex)geni on iron is weli tsderstood, it ks fot easy to cxplain tuie
action of gases producing Iiitting ini a stcatt boiter, particularly
ta cxplain why isolatedc spots are attacked witile surrounsding
mot remlains utiaffected. If we heat wvatcr graduaiiy lu a glass
retors, open to the atmosphere, hbibies of gas or air expelIed
froni ste scater arc scen cliinging to the %ides and bottomi andi if
.w. lir)ol ,cratcit the in0cr surfae of the glass, or in othier
masnuur crente an Imperfection of a simiilatr nature, il prescots a
wonderfîtl attraction for thiese uitIle bubbias. maorc coiiectisig there
titan ai aîîy mtiser part of te retors. And %o tacolydo tiiese
btbbles cling Io tîteir selicted places that il rcqusircs considerable
agitation Io reniove ilhem.

Iti stcani boiter-. the samne conditions prevail, and there rcmlains
but littîle douibs ihat titese bulibles contain Cree oxygen andI otiter
gasce. in aL favorable condition 10 aet on tlle nîctal henc.tih.
Temperaiture bcbg ilti, tiîey nece.,sa.rily act sviti a great deal
ofrapidii y. W~iben thc oxygen lias conibincd witiî tue iron ofthe
unetal, pirotoxide of bron (FFEO> is formced, and a luIle exeresence
appeatrs on1 Ilic suIrfatce of thc idcai, dite îo Ille expansioni cf te
tron liv the addition of oxvgen, anti occutpying siore %pace tlian
the irvio aed uIion. -Subscquent expansion and contraction
cauî',e' Ins ,on:ull excrcsence to butrt, aund leaves a sniall pit or
rougi~eud %turf.tce, whicli rc.iiily attracts tue gas fisibblcs, and
the proess is agaiti rcpcatcd luist iniy1 a bte lias been enten
a cosiiertble distance !silo or eottiplcltely ilirougli lte part
aireteilc.

(To bc Continued>

NEW ARC LAMP.
ritEi ;ccompanying cut represetîts a ncwi type of arc

lamp rccntly placed on the market by the Canadian
Genleral Electric Company. This company annousice
that thcy are now prcpared to furnish a satisfactory and
economical arc lamp for constant potential, altcrnating
ctîrrcnt circuits. Thc problemn is said to have been a
diffituit one to soive, but the resîtîts obtaiincd are
clatmcd to be such as to warrant any apparent dclay.

Tlie principal fcattires of the new lamp arc bricfly as
follovs:. Small maintenance accouint, hy rcason of a
lifc Of 6o to 70 11ours*, with one pair o! cariions ; the
lamp is simple in construiction, bas fcw moving parts
and operates quietly ; great economy, ninety-threc per

cenit. (93,.) Of the ellcrgy being utiliz'ed itu tlie arc;
opcratcs itîdependently on circuits of too to t _,o volts,
asud f requericies of 6o or t 25 cycles.

'l'le lamip requires 70 Volts POtenltia-l to the aIrc, and
consumes six anîperes. Thei différence i the potetîtial
at the arc and atl the tcrtiials is takeui up b>' au tn-
ductive rcsistatîce, wîîjcli ks the utniqute feature of the
Iamip. Th'lis inductive coul does flot conisumle iii exccss
of 25 watts, and ks placed %vitii the interior (if the

ni

C. (;. 1.. COt ~,vS NEW*VARC

ortiamentation. Thc uise of Iligh grade carbons is
cssential. The lanîp is artistic i appearance and es-
pcciaily suit:tble for itîterior illumination. The orna-
iiietîtatioil is finislîcd in ground brass and black cnamcl.
The cotîîpany aIre also prcparcd te' furnisli a wcatther-
proof (amp suitable for otitside service.

The renowtîied L.cRoi M.i:îes of Bosaî,i. C.. arc extcnding
îtheir ptttîîpiîtg sy.Istl, anîd liame 1îiaced anl order itrougli Ille
lZosslatîsd brancli of tue Jettckes '.%u.ciiie Co.. Sltrrlrooke, Que.
for a large sizc %pecial Ktnowies sunking pumpi.

jalluai%, SSC),S GANADIAN EI.IECTRICAx NEWS
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l'IIl'>ON TîIIV TENTiI OP IfVEI< MONTII DY

CHAS. Hi. MORTInMR.,
OpvîIc,ý: CON.I'EuERxýrioN LWEI3ll>NC.

Cannes Vouge nd kiclrond Stret.,

uTOROIC)WUO, - - CiÇ-.D&
Telephlte 2J62.

NîKW VOîu< LII'l. I 'RAitNCEfICIlIG oTwA.

llell Telci)bone t299.

Adnvertiiig MIen% Sent î.rontly) on ap>plication. Orden. for advensi.ins; uldî
teaci, tlte offce cfietlicatioti nOt lIitr 1lsera the ist doty ofitue nrîtblti srî'înet.tstl>
iwct-tlinu doase of<i.ue. Çbiatiî 't lit advC1tni.etîin % L nuide .1ltes entre

williout Cce. 10 Ille adnelitnne, tluit inSture proî,er col,ipialîe lù. Ille istrucion,
ofais. Idvcrticr. te.lucàt» for change thould aecacIllte office AS cally au the -461lm Clay
of tic ,tîouth.

The Ea P.<TICAL NatWS Witt Ile Inaled to Stillffliter in the I>oininifft, or the
tJnileni Sates. i..>st free. for St.0o pet asint, 5o cent% 'or si% nornîls. Tie .c of
bubscliîinion %Ijould bc remiitird )y currency. recgistered )citer, or goeîal Otler
lualai.e tii C. Il. fossiliser. Ieabe do ot s.endi dîrlue. on local lcsîtkn uiile4e 25
cent 1 i dded for cos olicouniteMntey &eis agi unrcgt>teied lette!. sîill be ai
scndmCW riik. Sub.aiption% frnutn fortign, counîtris embraced in te Central lo't.Nl
Utîto St So jet aninuiti Suiencrijions are puyable iii 3dnnr. The pialler Wall lie

tli>itînS lit enî.lation of neens paiti foi if so sliputâted Ly the sut,'cti4bol IU
wbes e o suc tnde.nnattding exibis, M-111 bc cntanueJ sltîl mhîsrtcucîî% Io dits

continue are recciseJ attd ail ariearar," laid.
SuIýi,çre nray hane tite mtailing adtlress chanced aný ofgen as dentrel. %'.licn

ondetitecignrc. 1la gise the ol as Weil as trne new :uddt,s
,li utli.%c liloi dbc snotjfiej of the faillise cf sul.cdlerb to rectn. cr liai-r

Ivoniptly âgii tegniiaily. 9
Xç»f)7084 A NN<>VNC'ImICNT*.

Corneespondence is insited tapons ail topics legiimtattly conîinrg witliin the sCCopeeof
tlibsjourstal.

The "CaUffl 11111:tzlcai Igeos' bai bales appointed Use oUmcll Pasier
01 the Csaadia Ehetrcai assodation.
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initer of tlle Ikerd.

Finv street railway managers are aware
The Operattitu0 of th m ot ce ftaci'thr

Street Car Notors. ofteipracbftahn hi
fliotormen ta economiz.e power by an

intelligent handling of their controllers. Thc controller
is intcnded to take the place af the oid method of slowly
:îccelerating cars, and af avoiding a rush of cuîrrent
through the motar Mihen at rest, and instcad of simply
interposing a resistance in sertes with the motor which
can be gradually cut out, it so arranges the armature
and field coils of two niotar cars as that they are ail
placed in series with cach other nt the start, so that
cach niator actually has then a difference of pressuîre of
about 20 -ot cosistr ils, without their hav-
ing been any useless consumption af posler iii a rheo-
stat. The idea of this is, of course, in order that thiere
nia>' fot be a stidden rush of current through the motor,
which would be the case if it were subjected, whcn ai
resta ta a pressurc of 500 volts. XVhen it has acceler-
ated ta sartie extent, then a second step ai thc con-
troller thraws each matar in parallel with its awn fickds,
but in series with the othcr motor, which combination
rcduices the tata! resistance and mare current flows,
tintil fitally, atter the successive steps afithe cantroller
have hecn finished, bath motars are in series with tieir
own fields and in parallel with each ather, each ane tak-
ing the full Socs voalts. A specd regulatian is also olten
effected by manipulating the cantraller, it being kcpt nt
same interniediate position when it is desired ta run
slowly. or creep uip ta same stapping point. Any posi-
tion, however, except the last, that is, the mators in
series with their fields and in parallel with each ailier,
causses the motors ta wo'rk at very low efliciency, and
should bc avoided as much as passible. If if be dcsired
tao go sîowly it is better ta open the contraller full fora
Icw moments periadically and then shut it right off,
- drifting " tîntil the speed becames tao low, and ilien
apening full again and sa an, rather than to run at an>'

Jaltttry, 18g%
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intermiediate peint. A littie practice will soon enable an
intelligent motorman te run slowly and smoothly. It
isS mIo 1 ireferable te tise a break strongly te stop, than
to slowv lownl by intermediate steps.

TWChrnlyPoerA 4tj.%tiiFR of prominent persons last
TICmPlant. week made an inspection of the works

of the Chambly Manufacturing Com-

pany, ilow ini course of construction at Chambly, Que.,
and a description cf which appeured in the ESFCTRICA~L
NEts four December last. The party încluded Mr. F.
S. Plierson, chief engineer cf the Metropolitan Traction
Conipany, of New York, and several olflcers and
directors of tbe Montreal Street Railway Company. A
thorougli exarnination of tbe entire plant was made,
and the uinanimous expression was that the works wcre
of the higbest possible character. This opinion from
an expert sncb as Mr. Plierson must be a source cf
gratification alîke te the premoters of the unui-rtaking
and the citizens cf Mentreal and vîcinity, wbe will bc
consumners of the current.

Gurikceng tretA Bit.i. bas passedl the Ontario Legis-
uailrynds.8t~ lature which is regarded as being semte-

wbatcf an innovation. It provides that
the cîty of St. Thomas shall gnarantee the Street Rail-
way Company's bonds te tbe ameunt of So,ooo, te
enable the company te electrify its street raîlway sys-
tem. In the event of tbe cempany failing to keep up
ils payments on tbe bonds, the city is permîtted te take
over tbe road and operate it. Hon. Mr. Gibson, in
referring te the bill, stated that the provision for muni-
cipal operatien was semetbing that bad neyer been in-
troduccd in the Legislature before, but be believed that
in the modern view sncb pewers were preper cnles te
bestow upon the mnnicipality.

Dedso a toSmkeA Bw-:.AW et the city of Montreal pro-
eClronst me vides that steam users must equip

their plants with proper apparatus fer
constiming tbe smeke. An action was recently entered
in the Recorder's Court by the Douler Inspecter against
a saw-mill ewner for flot cemplying witb the provisions
of Uic law. The defendant contended that residents in
the vicinity bad entered ne cemplaint, and that, ewing
to an increase in the beigbt cf the cbininey, ne nuisance
nowv cxisted. The court, however, decided against
the detendant, peinting eut that accerding te law every
steam user was ebliged te, provide snmoke consuming
apparatus, and ne complaint from tbe neighbers was
neccssary. The decision waç Ieoked forward te witb
mucb interest, as a number of sintilar cases were pend-
ing at the time, whicb were subseqnently deait witb in
a like manner, the Recorder allewing eîgbt days in
whicbi te previde the apparatus. It is claimed that in
the city cf Montreal ninety-seven factories are equipped
witbl means et censumning tbe smcke, while perbaps ive
timcs that number of establishments centain steam
boilers. It is quite probable tbat action will be taken
te compel every steam user te comply witb tbe law, in
whicbi case the manufacturers cf smoke consumers will
reap a barvest. In Toronto the law in this respect
differs froim that in Montreal, inasmucb as only when
the smoke f rom a factory can be sbewn te be offensive
or destructful are steain users compelled te provide a
rerncdy. A number of the largest manufacturers, bow-
ever, have feund it profitable te eqnip their plants witb
mechanical stokers, wbicb besides effecting a large

saving in fuel, also remiove the necessity of providing
smoke consurners, owing te the method of firing cmi-
pleyed. As the number of steani plants in Teronte and
other large cities becomles grcater, il inia> be foulid
necessary te adopt regulations sucb as tboec iii force in
Montreal.

MR. A. Il. St. Germain, of North
Etlectrlc Cabs a Tootvs.noncdhsineto
Street aaways. Trno a none i neto

cf organiz'ing ani autocar service lie-
tween York MNilîs and the city cf Toronto,. iie is said
te have ordered tbreelectric busses fro n triî:*sglisbi
firin, te be delivcred early in the spring. This service
will corne iii direct competition with the Metropolitan
Street Railway, and miay aise affect the reccipts of the
Toronto Railway Company. The success of the yen-
ture will therefore be watcbcd wvitl more thani usuial
interest. The electric cabs will be entireîy différent
from any heretofore seen in Canada, and wvill havc a1
carrying capacity for tbirty passengers, which would
seem te strengthen the probability of their successful
competition wîtb street railways. In London, E ngland,
these cabs are becoming a familiar sîglit, and are be-
Iieved te have passed the experîmental stage se far as
energy is concerned, but the cost ef the maintenance of
the battery is a point that bas net as yet been demon-
strated. While flot forccasting any serions Ioss of
revenue te the street railways effected, the proposition
made by Mr. St. Germain is doubtless ef some interest
to street raîlway companies as sbowing what may ho
attempted at other places under similar circumstances.
The reasen for Mr. St. Germain's decisien te, in-
augurate sncb à service is probably te be. êonnd in the
present unsatisfactory means of reaching the central
part of Teronto frem peints en Yenge street adjacent
te the city, it being necessary to, transfer from the cars
of the Metropelitan Street Railway te these of tbe city
fine, and aise te pay an additienal fare. It: will be
rernembered that at the iast session ef the Ontario
Legislature the Metropolitan Railway Cempany senght
te obtain running rights over the Toronto Railway
Company's track te, the Union Statien, but the applica-
tien was refused for the reason that the two coin-
parties could not cerne te an agreement as te terms.
Had sticb an arrangement been made, probably nothing
wvotld have been heard of the proposition te run a
system of autocars. The interests of both railway
companies and municipalities would, we believe, be
best conscrved b>' the appeintrnent of a B3oard cf Ar-
bitrators te decide the question of running rights cf one
railway over the tracks of another, and te, fix tbe rates
ef fares and matters of this character.

ELECMRCAL EXPOSITION IN 1898.
A coti,'Âv of New Vork gentlemen bans been fornicd,

wilh a capital ef S20,ooo, te conduct an elcctrical ex-
hibitien in that city sontie tinie during the present year,
te follow the line of the shew held in MIay, i,896f, and
wbicb was a pronotinced succcss. Mr. Marcus Nathan
bas been chosen as general manager. The new elec-
trical inventions and imprevenients dcveloped withini
the past twe years will be ant important factor, and it
is boped te greatly surpass the former effort.

The bil Ipcrrniitg tire ciiy of St. *lOnnt01., in gua1r.lîîc
the bondsi of the Electric Street Railway Comiý1îaniy to 'lie extcu,
of S3o,ooo, has been p-a%%cd by thne Ilriite Bill% Ccrn,,m,î:c ofithe
Ontario Legislaturc.
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MR. ALFRED T. SMITFL
PRESENrs» herewith is the portrait of a gentleman

well knawn in telephone circles, Mr. Alfred T. Smith,
District Manager for the Bell Tclephone Co., with heaid.
quarters at Kingston. Mr. Smith lias just emerged
frorn a seriaus illness, covering a period of more than
two mnlonths. His friends will be glad ta learn that
althotughia month ago lie was declared b>' the physicianis
ta bc beyond recovery, bis excellent constitution e.nabled
hin t withstand the ravages of disease, and hie is ta-
day out of danger and an the road ta convalescence. A
few weeks spent in a milder climate will, it is hoped, be
the means of completely restoring hini ta healtli again.

Mr. Smith lias been in the employ ai the Bell Tele-
phione Company for ncarly twenty years, having entered
their service at lamilton iii the year 187(), wlen 18
ycars of age. One year later found him in charge of
construction, and the following year hie buit the irst
long distance telephone fine in Canada, connecting the
cities of Toronto and Hlamilton. I-is ability and care-
ful attention ta business led ta bis appointment in
j anuary, 1882, as local agent for Peterboroughi and

M. Ai.votni T. Smi-rit.

L.indsay ; froni thence hie was transferred ta the HIalifax
agency in Atgust, :884. Wixile icharge of this dis-
trict the telephane systcmn was installed on Sable Island
much ta the convenience and conifort of the guards.
Thbe electric liglit systemn of Halifax was alsa constructed
under his inimediate supervision. In :886, at bis own
rcquest, INr. Smith was transferred ta the Kingston
agcncy, and in May, 1897, bis faithful services were
further recognized by bis appointment as District
I)cputy af the Ontario Departnient. He is a brother of
Mr. A. Il. Smith, superintendent of construction for tht
G. N. WV. Telegraph Company.

THE LATE WILLIAM BEL-L
EA&R:x in December death remnoved ex-Aldermian

WVilliam ieill. Dominion goverrnîent cngineer, and pas-
sihly ane of the best known men in Toronto. His iii-
ness was of a lingering nature, an attack ai typhoid
fever subscqucntly developing intojatundice. Deceased
was 61 years of age. lie was born in Woolwicb, Eng-
land, in :836, and came ta Canada when quite young.
lie scttled first iii Nlontreal, and ca:me ta Toronto in
1857, since which tinîc lie had gradually become a
promi:îcnt figure in municipal and political liue, serving
as a menîber ai the Scliool Board and City Couincil.

For four yeurs lie held the position of tax collecbor. in
i89o the late Mr. Bell stood as an equal rights candidate
in the provincial elections, but was unsuccessful. li t8&
his services were rccognized by h is appoi nt ment as govern.
nient engineera~t the Customs Flouse in Toronto. 1,vtr
SInCC 1854 'Nr. Bell was connected with tl:c orange
Lodge, having been County Master for two ycars. lie
was also a member of St. George's Masonic Lodgc and
of the Sons of England.

MUNICIPAL LIGHTING PLANT AT MAGOG,
QtJEBEC.

TuE turning on af the power and light in cofinection
with the new municipal lighting plant at Magog, Que.,
was made the occasion of a reception gîven by the
mayor and councillors in the opera house. 'Flc hall
was hrilliantly lighted by many incahidessent lamps, and
the whole tawn turned out. Speeches were made hy
Mayor Bessette and other counicillors, and a ver>' pleas.
ant evening was spent. Magog is one of the irst towns
in the eastern townships to, adopt, own and operate its
own lighting plant. The power ks obtained froni the
Magog river, just below the cotton nilils. The water
wheel plant of the Crocker special type was furnished
by the jenckes Machine Compatny, of Sherbrooke, Que.,
and the generator, wiring and electrical plant b:y the
Canadian General Electric Company.

The town have under consideration the cont roi of the
water works, with a view of lacating a pumping station
alongside the lighting plant, as plenty of power is avait.
able for thîs purpose.

BELL TELEPHONE COMPANY' ASÇSSMENT.
jun.p Snîder bas given a written judgment in the

assessment appeal of the Bell Telephone Company at
H-amilîton. The company was assessed for S27,200 on
land and buildings, $24,700 on potes, wirts, etc., Si,oo
income and $2 x,000 personalty, on instruments, etc.
The assessment on land and buildings was reduiced ta
$17,000, the income and personalty assessmcnt was
struck off, and the assessment on the potes, wvires, etc.)
was reduced to Si3,94o, the value of the potes, etc., ini
Ward 2. The judges held that the potes, wvires -and
conduits wvere assessable as real estate, but the way the
assessment was nmade they could only assess the poles,

etc., in Ward 2. The judges held that the telepliotie
instruments were personal praperty, and that under the
act the company was not assessable for personalty. 1:
was held that a reduction should be nmade for the cross-
arms used by the city for ire alarni purposes, and that
no agreement existed between the city and the carnpany
in referencc to thc aseessment. The judges considcred
that the assessment should be made as a - going con-
cern," and that the potes, etc., should be assessed up to
85 per cent. of the cost. White the assessment was re-
duced from $78,500 ta $30,900, it is Only $2,200 ICSS

than last year. The judges decided in favor af the
principle of assessing potes, etc., as real estate. amnd
would have allowed the whole amotint had the asses-
ment been divided among the different Wards and flot
aIl in WVard 2.

APPREIAES IT HIGHLY.

1 amn a nglr .brin dieUt EL.cTRticAi. NFvs, tud.&()irt-
ciaie it ltigly- iii fic, 1 wotild not bc witthaus a: for triple. itç
cosi.-

jaliks t", lm
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RECENT CANADIAN PATENTrS.

THE l>attcnî Record contains descrip)tions4 of the fcliowing de-

fIt4 (ti tici paient% have bcen granted il% Caniada:
Steaiin etigiiie indicator, Peter E. Apgar, Phiiadelphlia, lPa.;

qmokc çoststttttLr, Chias. C. Bruckner, Chicago; apparatits for
util;zimîg Ce'dîaost stea.tn, tlernian Ters Winikel, Denver, Col. ; car
brake for %treet raitwaY, Patrick Flood, New York ;gas enginie,
%V. E. White and F. A. Myers, Garnett, Indiana; gas engine,
)iexweli, %Wvethi & Co., Brooklyn, N. Y.; motor vehicle, Chtarles
il. pitrrowçs, %Viliiamantic e ofn., apparatus for attaching elcl rie
iamp tibli, Ohîiey Smith, Detroit, 3lich.; rotary enginc, Ciharles
A. lrîgcrliat, Wvabilcooln, Ont.; soloke consumer, J. H. Sauniders,

lluflaio. N.V.;, muer, Canadian Getieral Flectric Co., Toronto ;
,vstent of electrical tranisportation, P'hiiip K. Stern, St. L.ouis, V'.
S.; !svateli of clectrical distribution, Canadiati General Electrie
Co., Toronto ; electric muter, Canadian General Electric Co.,
Teorotito; otoor reversing switch, Canad;at General Electrie
Co., Torontto; grate for steani boiters, Alfred Davy and Johin
Fdey. Londotn, Eng.; armature, Abc I.. Cushîttan, Concord, U.
S.; vaîlve inidicator, John TV. Christie, Troy, N.Y.; storage bat.
lery, Lee & Co., Chicago; trolley wiîeel, R. 1. M cl'liait, Toronto;
$yNtcns of clectrical distributiotn, J. F. Kelly and C. C. Chesney,
pittsfield, Nlass.; spced gear for motor cars, George G. Hlarding.
bain, L.ondoni, Eng.; snioke con4uîning apparatu-i, Michel E.
nerniier, Nlontreal ; governor for steani engines, Edwin J. Arm.
stronlg. Oswego, N.V.

RoTARYv ENGI.îE

Patetitîe: WValter F. Clemenla, %Vinîttpcg, Xfan., granted t 7& f
Soeeber, 1897.

Ci.tt.-ln a rotary ceinle, the combinations with a cylinder
eccentric in cross-section, cf a revoluble piston bcaring againal
one!aIde cfithe cylinder and forming a steamichamber on the other
side, said piston bcing provided with radial alots and reccases ;il
its aides, stationany camai arnanged inside the said recesses wiîh
titeir peripheries conccntnic with the periphery of the cylinder, and
abtttont plates slidable in tîte said radiai %lots between the said
cama and cytinder, substantialty as set forth.

STiREFT RAtt.wAv Swttrcit.

Pateiltec: Wm. A. Grant, assignc cf Filmore Peterai, bathi cf
Cornwall, Ont., grantcd z3rd September, t89;-.

Clatin.-ln an aîttomatic switch, the combination witit an
opcrating lever connected te a switchiongîîe, cf mechaniani
adalitcd to actuate the lever when operaied by devices carried by
a car. The combination cf an opzrating lever arranged bencatha
lite ,tsrface of the track, cpcrating cama provided with bevelled
stîrfacca, a friction -red sicing device, and means for depresing the
cants. An atttomnatic switch comprising a box, a covering.plate
tiierefon, an operating lever pivotted Io the ittder aide cf said ccv-
cnttg.pilate and working wbthin sxid box, said opernaîing lever bc-
îng buttably connected te a switch-tonguc, an anti-friction noller
carrîrd by the operating lever, a.scries of operating camat pivottcd
adjaccnt te said lever and provided with bevelcd surfaces çadapted
t0 contact with "aid anti-friction roIter for shiffing the lever,
mcatts for returning the cama Io tiieir normal 'poition and

for a%sistitig movement of the operating lever, iii coînhination witlî
a suries of switnging armas carried by' a car, a series of camlcvers
also carried by tise cas-, arnd %uitablc connections between saidt
cani.-levers and the sivingitng arins, the latter being adapted tg,
contact witil the operalitig cassi for sltifiitg tise switclt.

STORAc.R BATTFRY.

Platentec: Chartes Riordon, assignee of Wil. J. Stili, ooth Of
Toronto; granited 23rd October, 1897.

Claini.-ln a storage batlery, an electrode, contprising a toc-
fangular, Jîollow spiral of Ait atrip sheet Icad in flexible *orm wilh
both cdges free, ail interposed hollow spiral cf active tnaterial,
exposed ai the inside and outside, a rcctangttlar supportittg jios-i
for the clectrode extcnding itp through the spiral longituditnal
gronves in cacit aide of the post, and a lead froin the centre edge
cf the %piral extending up throughi ne of the grooves througli the
central opening of the spiral. The conîbination with the %pirally
fortned clectrodes, having lthe reduced top and bottons ends fortii-
ing sîtoulders, of the top and botioni plat"s lots in tite saine
through whiela the leada extend, binding posta Io whiclt the leads
arc connected, and the top sealing plate rcsting on the top% ofthe-
posts and having openings through wlîicb thc binding pos ex-
tend. The conîbination svith ise tîelectrodes and leads therefroni,
and hindinig poats 10 which the tends for cach cell aie conntccted.
havittg stems with spherical hcads, of a pair cf ccnnecting plates
for tîte celîs ltaving arc.altaped grooves and claniping menus for
holding the spherical liends in the grooves, as and for the purpose
speciftcd.

PERSONAL.
At a meetitng of (lie board of directors cfo the Niagara Falls

Park and River Railway, lield in Torntto, Mr. Wilfrcd l'hillips,
wio ltad completed Isis first ycar as actintg mantager cf tîte roadt,
was appoinled gencral manager.

prof. Alexatnder 'Melville Bell, of New York. te distinguistted
%cientist and failhes- of ',%I. Grahami Pell, site inventor of
the telephone, has cîtosen a Canadian lady as a panîner in life, in
the person cf Mrs. Hi. G. Sitibley, of llarrowamtht, Ont.

Mn. R. C. Ilettigrew. of Itamilton, trcasurer of the Excourlve
Counscil of the Canadian Association of Staticnnry Enginleers, was%
clected alderman for lise Seventh Ward ai the mtunicipal elections
thi-À month. Mn. Pcttigrew was fnrmerly a iiaenber of lite Scîtool
tk)ard.

.fr. T. R. Rosebrugh, lecturcr in cleccrical engineering at (ie
School of Practical Science, Toronto, wa4 married on the 30111 of
D)eccmbcr last, tl -Syracuse. N.Y., 10 is Jessie Acolia Wtt>.
bonn, only daugîtter cf Dr. Wityborn, of that cty. the cercitony
beingc perfornied hy Rev. R. Calthrop. Tite ELECTNtirAt. Ntà:iws
joins svith the inaîty friends of thec bride and grootu in% wihing
theni many ycans of wedded itappittess.

Mr. WValter Rogers, brother cf '.nI. Joseph Rogers. of lite
Rogers Electric Compilany. died as St. jn..ephts Ilospital ;,i Lontdon
lasI nionth, aften an ilincas of a couple of miontifis. Decra-4ed
was an electnical construction man of wide experience and cxccp-
tional ability. Before- going mbi business witlî Iis brother lie
spent two ysears, ai electnical work in Vancouîver, B.C.. for lite
Vancouver Sineet Railway, and one year in Chticago with the
Edison Electrical Construction Company.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

ur.-S;eceî&no, of A%-.ocslions are rtcueIod Io fn,.Ani ,oiaiAr (fo imitli
calimi ti ihtil i epi1rAAAit leI laser ib i AIll 80 of rcch îîîoîîiim.

9.7 lbs. respcctively, giving uis mean effective pircssures
Of 7-7, 35, 4.2, 13.3 lbs , which, when calculated, gives
forward horse powers Of 24.6, 54, 19.3, 28.6, bI'ckw'ard
horFe powcrs of 14.93, Il, 14, 12 ; the différence be.
twcen the two beinic- the resultants or indicated hni,.

A- etn fToronto O. il le clDenbrpowers, which are 9.6,, 43s 5.2, 16.6 respectively. il

ATl) ahr m atin oa lrgeatteNoa. Tleldo l)s-ecnb of fl ot customary ta calculate the gross forwa.rd and

îth hl ere a t thre atteni.t e tnsrusee C f hackward h.p., it being far %asier to gct the net or 1 h.

te ha llported tthe ucen of it $1 ns r anaes Coc- P.directly front the diagrams. The hl. E. P. ofcliagrams

pany hed allw the un i wcf Sî547 forl damaes t 71 8 and 9 aire 3.9, 9. 1 aîid 3. 2 Ibs., and the iliae
casinedby he ecet tie, hîc wîl narl covr te hrsepow -i re 7, 562 6 respectively.

the loss. A letter was read frontî Mr. J. J. Main, rc- hnotsc poehast di as o we csrdt

grcttitng his inability, owing to business taugagemients, Icnwen thehat relas tNo. lac when iston ist

tu deliver a pronîiscd lecture. lie haped to bc able tu baout w inche tam eade end opltroe ahn pisanhe

favor the asàociation ait Il later date. INr. MNille front 2Yranctesd Compression ommroens about hlf

woarked aut sanie problcmis in electricity. Over fifty sroke.aked omrsincmece bltlat

niecmbers were presnit at, the regular meeting on jaiiuary Ftrom e. aoe"Aaer a rwhsancn

5th.Thee ws ac iititionandfou prpostiais lusians regarding straight and centre connections.
for memrbership. 'l'le association tvas notified that the l'oc l aea h et~yu edr ilase
iew association started in the West cnd of the city whoaevc csm is neesryou edr iiase

wauld hold a formai opening on Thursday eveninig, whtve isJ. eesay

Januiary s 3th, tu which il 1 the niemibers of No. i were
invited. A comiîtm'iie wvas appointed ta -arrange for an
At-Ili ta cellebrate the re-opening af thc hall. On A NEW DET.MINATION 0F THE VALUE
'I* csday, the 1 tii ilist., anli Opeti meeting was field, litOFTE HM

which MIr. James Milie, manager of the WVeeks-1-ldred WrVif the aim af obtaining a standard value of~ the
Company, delivcred an interestiîîg lecture. *rhe regular unit of resistance, which value should flot change with
meetings are held on thc first. and second Wednesdatys,,/inie, the machinc known as the Lorenz apparatus bas

of each smanth, and the president especially reqtuests a1 been develaped.- The British Government has adopted
a lage ttedanc duingthctî'itermonhs.a standard known as the Il Board of Trade Ohm Stan.

HIAMILTON NO. 2. dard, V'erified, 1894," which ks a putely physical stan.
1 dard, the canstancy of which, wt~'h time, depends on the

Timîî above association is kceping up its standard in assumed absence of any changes in its niolecular struc-
educational work. At a recent meeting Mr. A. INI turc or physical strains. The Lorenz apparatus, says
%%icketls, of Toronto No. i, rcad a palper on Latent the 1lectrical World, depends upan the dcmonstra.
I leat, anid at a later meeting a paper wvas presented hy tion by the dimensianai system, that a rcsist.ince
Mr. F. G. 'Mitchell, which will be found on another is propartional ta a velacity, and hence cati be
page. mecasured hy standards purely of length and trne,

-- -which are less likely tu change in centuries ta came titan
QUESTIONS AND ANSWRS. the physical aggregation of the molecules af any stan-

A coRna.-sio\îESNr sends the following as a Partial dard resistance.
answer to Il Amateur"I iii the I)eceniber issue of the The Lorenz apparatub, as built by Messrs. Nalder

NEWS .Bras., of London, for the McGill University, of Màont.
Absolutely correct restults cannet lie abtaiîied fran, real, cansists of a bronz.e disc, maunted centrally on a

thc diagranis, for tic reasolns (1) that they are neot fuall shaft, by which it can be ratated in its awn plante at
size, and (2) the>' are ilot ait ta Ilhe saine rcduced scale. high speeds, and cancentric with this disc a salenoid
'l'le results given helaw, however, will be correct for ail surface in a helical groove of semi-circular section cut in
practicîl purposes. In taking pipe diagrams, careshould the cylindrical surface of a massive marble ring. The
bc taken ta have theni tie saie lengîh as the others, ring is about 2 1 inches outside diameter, x.rinches inside
taken frani the enigine. WVhen tliis is the case Ille pro- diameter, and 7 inches in azial length.
portioîls bctweeni theni are exact, and w~lien îlot the case The determination of the ohm involves the exact cal.
tic proportions, nîustt bc dcterinined by calculatian. culatian of the tca-efficient of mutual induction bctwveen
For convenience let uis number hIe diagratils 1, 2, 3 up this coil and the periphery cf the dise, and therefore in-
ta 9, tvhere i is the first set of exîîaust cards. In coin- volves the exact measurement of the dianieter of the
pariîîg i and -, there is a difference ofî~-16 incli in tlîeir coil and dise. This was done with a WVhitworth inicas-
Ieîîgtlis, and betweeni the first and last cards of No. i uring machine, a long series cf observations in différent
set thiere is a difTerence, showing that the cord miust directions giving a highly accurate result. To preveiit
bave been Ntrctcliing. any leakage of current from turfi ta humn, double silk-

%Vc do îlot kuîow exactly w~hat is requircd in the covered wire was used, brushed over with melted paraf-
niature of calculationi of the cxlîaust cards, whether fin wax. The ca-efficient of linear expansion cf the
IAmateur" II neans ta, determiine the point of relcase, marble was also determined. The phosphor-bronze

etc., iii ternis of the strakie, or whcther lie desires tlîc dise was ground in place, so as ta be made truc oi it$
amouit of horse power thie cilgine cxerts in working axis of rotation, and its diameter and Co-efficient ci
against the back pressure. \Vc are inclined tu tbink it lincar expansion were carefully nîeasured.
is the latter, and if sa this nîuist be calculated front the Contact was made with the centre cf the dise hy a
other diagranis. In diaîgranis :,, 4, i and 6 we have tube prcjecting inta an axial hale in the dise and carry.
respectively niean farward pressures cf 19.6, 44, 1,5-4, ing a small shream of mnercury. Three strait tangelîtial
23 lb%., and mean, backward pressures of 1 1.9, 9, t 1. z, phosphar-bronze tubes were pressed lightly against the
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periphery of the disc at three points, separated by
agngular distance of i 2o*. Mfercury was passed throughi
these tuiles also, the effcct being to grcatly dimiinishi the
disturbamlCes due to thermo-electric: cIlects.

The miethod of determining the resistance wvas a zero
method, the currcnt in the field coil being passed througli
the resistance to be determiincd ; and the E. M. F. set
up in tire disc at the proper speed, being balanced
against the fail of potential in this resistance. For
balanciIig an extremnely scsitive Ayrtotn-MNather galvano-
meter of the d'Arsonval type was tised. Extremie care
was taken in the preparation of the rcsistancc coils,
their coniparison with the 13oard of Trade standard, and
the detcrniitiofl of their temperature co-efficients.
The thermiometers used in trie investigation were cure-
fulIy calibrated at Kew, and the dlock which was used
for the determination of the speed %vas compared with
the timne set from Greenwich.

The results of the successive miensurements of the
absolute resistances became very concordant after
varions possible causes 'of small errors had been gradu-
allyelininated. Nine sets of observations taken on july
30, 1897, gave resits for the value of the Board of
Trade ohmt in true ohms, wvbich showed, when :ill cor-
rections hiad been made, that one B3oard of Trade ohmi
1.00026 true ohms.

This result wvas then discussed in the light of ail
sources of error that could enter into it, and the effects
that ivould be produced by such errors. rhe marble
ring and the phosplior bronze disc were carefully tested
in induction balances for the presence of possible traces
of iron whîch would affect their permeability, no such
effect being detectable with a sensîtiveness to one part
in iS,000. The final conclusion of the series of tests
was that the B3oard of Trade ohni is between twvo and
îhree parts in no,ooo larger than the trile ohmi. This
is probably the most precise comparison of physical
standards of resîstance with their defined value lever
made.

MOONUIGHT SCHEDtJLE FOR FEBRUARY.

D)ay of

2.40

3 .... j , 4.00
JNa Lighît.

... No Liglît.
6 .... No Light.
7 .... NO t.iglît.

8 .... i 6.00
.0 .... 6.oo

. .. I 6.o0
12 .......... 6.00

13... .. 6.00
3.4........6.00

6.00
6.10

6.10

.. 6.10

28 .... *6.1o

2-1 .... 6.10
'3. .. . 8.10
-4 ... . 9.20

80.20
26.... * 1.00
27... .'11.20

6i.4o

6.40
No Liglîn.
No L.iglîî.
No t.iglît.
No t.iglît.

I'.. .40

11.00
A.Mt. 12.10o

1.20
2.30
3.40

5.50
5.50

5.50
.5.50l
5 50,
.5.50o
5-50

5.50o

5.50
i.50

4.00
~3.1t)

3.40

3.50

6.30
7.20

91.40

11.40
88.40
g 1.40
11.40
88.40
11.40

9.40

7.30

6.0

Total .. 191-30

rRICAL, NEWS 'sj

SPARKS.
Tlie London Electric Liglît Conipinty have trecitd a sîial addii on

ithrlîir building.

I .eoîîaru & Soni, of! t)uîîdgas Ont., have puelîased asi incanîdescent
liglit ing plant flous (lie ciadiati G.eiîeral Elect li C7O.

'l'le Daniville Electrie L.iglit Co. have pîtrclisei a Go kilowatt single
phas alerntoîfroiii the Catiiin Gelnetal Electrie Co.

'l'le Caatii (;eiicral Electrie Cosllpanly ire aistilhîug anl isolatrd
pîlatnt for R. le. 1 Iicks, of Norwichî, Ont.

'l'le corporation of Magog, Que., have plaed ani Ortder ssi tige
Canadi(ian Genieral 1Elcctric Conpany for a 2,ooo liglit alternator o! tlteir
sinîgle phase, revolvinig.aritiattre coniîpotund type.

T~he Richionct !iglt antI Power Co. , of Riclîiond, Quîe. , aîe adiding
to lieir clectric ligliting equipiioent, anid hiav.e pla.CeC(l sh tle Royal
Electric Co., Montrcal, in order for Omie of tlieir 75 k-lw. C.
generators and switcliloarîlapaau comîltîc.

The Toronto Railway Co. have giveni an Ordler to lise Catndiain
(;encrai 1Electric Co. for an 85o kilowatt dlirect.eontîcctetl gelierator.
Titis miachtine will lie a dîllîlicate o!f at wlii Ilias been in olieratioti in
tlîeir powe5r hanise for îwo yeams hast.

Mcsars. Edigar & Roy., of Northt laîley, Qearenat present trnlarg.
iîîg thear elect ric hîghîiting plant, andI propose ta fîtmnisît power as well ais
liglît iii tise fuiture. I n aider tii be in a pîosition to lii) tItis îlîey Ilave
placcul tlicir Ortler ssitlî tle Royal Electric Co. foir a G5o k.w. IlS " .
t wo.lilase gelierator, wlîicl, will lie instalîcil iiiiniediatcly.

Tige I)cclenes Electric Couîipany are ligliig lise Ruissell 1 louse atnd
Opera Ilbuse iii Otaim Tliey have recently lîlaceti anr Ortler for
several induction miotors stith tlîe Çanai.n General Electris; Comîpany,
to lic ulieratud froni tlîeir îîîonocyclis: circuits.

Tite Etiontoit Electric Liglît Co., of Edmtontont, N.W.T., are îîîî-

provs'ig ain extenîling thcir pîlant. Tige new clectrical equîiient pîur-
clîased lîy thtesi froiise RoYal Elccric Coîîîpaîîy cotîsists o! one 75
c. w. " S. K.C." two-plîasc generator, conitîpîc, witli exciter and

switchi.board, as %%cll as the necessary niatersal for lise ather chianges.

At tige Last mneeting of tige town courîcil of Granby, Que., tlîe qluestion
oi!a miore caiiute antI eflicietît elcîric liglit systeni was considereul.
it was nioved tit the sccetarv bc autliorizetd ta advertise for tenderîs
for an arc and itîcantescent plant, hoît at thte suggestion of Mayor Minier
tlue motion was als dta stand pcîiding derimite informiation in regard
to tige tanttcry water power.

Tite new 100 arc: liplit plant at Cliathuai, Otit., lias licen taken Oves
fraîin tlue contractors by the city. andI is saisi to he running sitisfaictarily.
Tite clectrical apparatiis, inchuding dynmnos, lanîips and circuits, was
ftiriiîçlieul h» thie Tlioiipson E-lectric Comîpany, of I tainilton. hn a Intcr
issue we hopie to prtsent an illustrateil descripition of tliis plant, w'hiil
is ont of the largest yet to be installed in Canada under cieil control.

Tlîe contr.tct for tîte power transmiission plant of lise British Colîumbiia
Ra-ilaa.ys Corgplany at Victoria, l.C.. reftre:ncc to wh!ch lias alrcady
i>ctn miade in îlîis journal, lias hbec awardced to tîîc Canaidian (;encrai
Electric Company, nuit will cîosist of tliree.î)iîse generators adaied
for direct canucction ta l'elton watts wlcels, liaving ain aggregatc ca-
piacity of n,5oo horse powser.

For the hast two ycars a phlilanthrouie association o! Monttreal, lise
St. jean Blaptiste Society, lias organizcd a series of fiee lectures iii thicir
edifuce, tlîc Tuonuient National. This ycar a, stries o! lectures cui

Il t':actical Elcctricity Il lias lcn.taddcdl to the pirogrammenc rite lecturer
bcuing 'Mlr. lA.uis A. lîerdt, E. E., Consultiug E-nginieiitî Lectuirer in
Electrical Enîgineerinug -kt Mecill University. Tlîese lcctures wcrc
luegun iii Octoluer iast, andI arc exccediîîgîy well attendeîd, over 200

pieople, young an(d oId, in scarcli of lcirning, liaving availedi tlicmiscives
of tlîc oppso:tuîuity tîtus affordcd.

Titc Toronto Iîranch of tise Bell Telephionc Comîpany have issued ta
suiîscrilîcrs an isnîîrovcl teleplione directory, wliicli in point <if con.
vcnicncc and gencral arrangeient is especial ly wortliy ofiOscnt ion. Tite
hook hs iccl printeil, andI the abusetnce o! aulvettisenients tlîrougliouît the
puages is a noticeatile iiipirovcmncent. A coniopîcte list of the oilices in
Ontario andI Qîiclicc connc:ctcd with lise long distance bines alpears in
lise front, wlîilc a nuinîcrical hist of lise telepliones o! lise Toronto ex-
change, sliowiný in tlîc oîlcr oi thcir nuiîil.iers tic piage in Iclephoue
directoiy on inichî nn nusiîber niay ie fbound, il also iiîcbided.

Tite town of h'arrssumn, N. S., iç installing a cortîîlcel arc anI in-
candcbcent bystet', anI lias awattlcd utintracta for atiparatus as follos:
Corapîctc eni pîcl ant, including Monarcli Econonsic boiler andl two
engines, Rabhi Engineecring Co., Anîàhcrst, N. S.; arc dynamoc andI
lanîlîs, Tlionipson Elcîric Co., H amîilton ;altcrnating gcîicrator,
Munderloh & Co., M;%ontreal, as agents for thte Warren induction type
transforniers, W. A. Jahînson Elcîrie Co.. Toronto ;lanips nid ,îctcrs,
I'ackircî Elcctric Co., St. Caliarines ;supplies, Casndiaîi General
Electtic Co., Toronto. Thc plant is es1icctedl to lie ili olîcration lîy
lebrîîary nst. Mer. Gco. WViitc.-Fraser, of Tarc.nta, is coîisulting en.
gincer.
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,%fier mature dielitemaijîn the putlkber or til journal ha% decideti to devote a cerain &Mount 0<a «Ce h .oth ta Wha 1 a Ct eeti nEuao

Departtnent, whettlîs bath mechanicai anti electricai fou»nula Anti matbetoagleal lwoblems wiii Ite duecuai. îýliuired, andi ai far iptili oe si eap e fl Attb

rt4lcui of the edio, 1 bave wjtb pieaiure undensakte, to contribut ta ihis deparl ment regulauiy each anvsiih, andi beloee discussing actual mathemnat ical itoten.miti.S
The priniaty abject cf ibis teparintenti k cbiely ta increase th %vaiut of an already vattiatte paper, tiy plaeltia in the bands of every enc;neer tebo bai any itnowilit~cf~~~~~~~~~~~~~~~~~~ th oietr'iicpe fmieak, nbmie imi nti iob lahit uitutly tu maîter the moii Inricate miechanical an electrical forniqla. lan> nia.

mci i valuable enineen1ng wciii, andi publications frais tinte to lime contaiti formula that iu in many cases but vagueiy untitastocd, andi vtry often entirtly mttitndetîicii."m
r.nein a othetmiat valuable mciii practically valucleatitn the trade.

Jui ai ahat particolar Point Our Caiculations aboulti commence becamne a malter of serionsî thoii$bi, anti past experience Niadti toi carefully considered, beaving is
mnoth fb Aci that Ihm aie nvany i.atty ao ti iieers mit eaiy etiocatioti bas, tbrouth force cf ctrcuslancsî, been ttiieni, andi Marly eîtîsm Who, îtlluFu k.1~

= untt * avmA au ben atle t)nview theu, etryeicaion lot yearu Knowinit 1y olmervation anti tepuicoce the greai necesîity cf having a horottgl, tirmenu,>
io~un belote atttm ting to digut anti calculat problemb, anti the altost tser imltvaibiliyof(the studtent arriving aia tiftrycnlinc hî,djaj<,

îboaoogb kItimite ofte pinciple c(ntathtmatici ittuottet, 1 bave decitiet to commence ag a point anti carry cul the programnme iutîmnetiIn this journial- <.tmmeronq.
th f tionct ant advancinc l'y eay biaes until the principîts untierlying the mots obtuse and difficult formula can be rea dulytlartinitalyuletoî. itad

taxes a o I.iteti Idran an educaîlon cf ibis kinti, coupied wiii, Ivactical mnechanical abAlity. ia to wel uteaot armur o lt
TMe prrmm whicit ba% been ouglituti for the aucceeditig nine tmonîa mili embçace:*

l)actmAt. tAacTiois%-I)ellnitionî anti expinalion of principe of, anti methoti cf redutction ta rommon fraction, anti vice versa.
SquAiti Arti CluCuLAbt NuAsuu-Iefanitîon antd expianaln anti practical detncnstraiions of.
CUttîCAL AI) CvuvmNItCAL. M sAauanbtgasrs->efinit ions andi expianaions of, witb practical bISg.
>iQuAit Atib Ceumu hlucrT-Deinltiniig anti exptanatins cf.

AITYVAt.vg Caî.cuLwrio>m-s1Spina andi lever Types)-l'rinciples, of, with pr-acticat demcni<ratin.
11tItuca COt-ST$tUCTtIO-Siayi, tvii, joints atîd %amns, iron outil steel pate-strengtb c, mith formula ani practical demonstragionia.

Il it not the lui ention to 1111 ibete columnt mitb a mais offaigurea satily ccmpi«t mithoui reference ta any particular object. on tht conttr>. cver probien willbt
carefnlly thougbî oui, anti otily aucbi inflormation agi% en as wiil b. of use tu yau, andi an effort teili be matit, bawti om experatuce anti a knowlege of the reuiremn:at, tO suakt
tri. series cfîestà complete In evety particular. Wu..oMSgi>.

lAttricta lx.)
DriVIED AND SHUNT CIRCUITS.

A cotidactor fi-cm one terminai of a generator mîay be diiied
igilo atty nunîbet- cf divisions or bratiches4. Etici branch or
di.iiot îttay vat-y in resisiance, ant h.y inay ail uite on t-cd-
isig the oîhier termninai.

Fi.. 2

Fxaniple 6 : A portion cf te circuit conteci with gencrator
G il' Fig. 2 c&lnsisîs cf 4 paralici conductors, A, 13, C andi 1). R
cf A = to0 cl1ît18 ; 1= M5 Ohm%; C =50 Ohta, and 1) =2.r cuitals,

whal wihi bit tue ratio cf cîirretit iabsittg ihirough lthe circuit witicit
wili pa.t% tlirotigli cach conductor.

Accordutîg to Ruhe t lthe current p)asitg lhroitgi ecdicf the con
ductors A, Il. C atîd D) will bc itiverscly proportionage tc ils rest-
aiie.

As A:B : 1 d : C 1)
Or 8o .tilitilrf:

B 1:) tc2j

C:D1) J0:25
Titat us, tuai ltte ratio wichd u-cuiten t~trtgt conduictor A
bea-i. b curreisi pssiisg tht-oîtgli coniuictor 1) ;s lte sansie as lte

ratio tuait tite resisaaicv of coîîdutor A bears ta R cf cotîdmîcor
r), stî -o oit for ail ilie <iler conductors.

Exigin1ie 7:SLIIîpoitig lte dut-t-nt passittg thirougit tet-mitnais
of cetilerator, aenti coieicîig irougit circuit, to bc S0 attiperes,

wit aissoutit of currcîît will lîassi tircigh ecd cf lthe branches,
A, B., C anti D, i foiegoiiig probIitî.

l'O termie Ille ainîcigit cf CRIaîTeni ltâ will pays titrougli
liarallel circuits cf difféenit rebi.%taîtes, slle Site resistance of
cadit bra-ttcii iii chois as a deiiottîiiator, iiaving i as a tiuitiertor.
Ritutce the fractins te a coinition dcsnminsalor anti add togeter
tr ttew tiuirietors. Take lte sin cf lime iiierators a% va îîew
coîtîntoît deneîtsintor, and the bitigle numet-ators a% Itcw iutîtoîra.
torN, antd ttcw fractiogns will express Iîrop.îitial currenis kxavsing
ttimroîgl portiontt cf circuit a% ulula cf otie.

300

And sugît of itutsnerators4 eqejal%is usigîg tii a% pt- grile 3.. 2i
.P5

curret îstg iItrxîttgii branuches exp-essedt in [uis ofotte
iiut%t eqîial: A =I. Il 1%a ; C= - t;1 l

TIotai ce-nt psbsing titrcîigl circuit is giveat as ýjo anipiercq.

Titei ceirret 1taaaittg litrcugh A X 50=.6 atni>.
Il ,, XO m 8 atîs.
C 'x iO su a antp.
1) lX W 0 24 -illi.

Il sl bit observt in Fig. - that ceut-nt lia!ssitg titrougit cir-

cuit fit-st pases iiîrotîgh cotîdittor EI, and wlictî pîaraiie hranchIe
are readied four patits are iseovidetl for ils passage, when il
again unites en conductur El 1.

Il is quie evident thai the silc patliN there are lîrotided for
the passage of the curre-nt lthe litas riesis-tagîce wili bc ofYrrd.
Titis brings top a prcmblein as to resistatîce offered il) tlte parallel
bratnches of a circuit as couiiparcd witlî a sinigle condiieter.

It i% qliie cicar thai we cannût summtarize or add lthe resiNt.
ances of ecdi taribllel bt-att .l together. If brai A hall enly
been provided, tht resistancst cf A would have 'ocen tlie resistance
of that psortioti oftmc ligse, but addition cf other bratncihe% learly
reducits rcvistaiite of ecd branci to flow of ctmrrent bY liroviding
another pat for ils passage.
lis divided circuits the resistance of tic coinbined brantches is

ex;îressed by the reciprocal of the sunsi of (lie recip-ocals of the
resistatîces.
. Exsamplît 8 : Fitid the resitatice of the combiiîcd brailies, A,
B3, C and D, as set forth iii foregoing cxamples.

The reciîîrocal of resistatice is conductanice exitressed usually
as Nthos, a derivate of thec Word Ohmns.

The reciprocal or conducetance of the four branches ilien is:
1 b+ -+ + h = M or eo .Mhos.

Trhe rcs.tasce of the combitied branches is as s -Go=i ohm.
Application (if Rule 10 lu is probletn proves that the E Ml F on

ecd of branches iv eqital Ooo volts.
R of A = toc oltins attdt C 6 ainhîs. E M F Ooo % olls.
Ilof B1= 7j =8 " 4 .. .. (M .. '

R of C .5o î2 .. .. o6
R ofID= 2j 4 24

Anît conibiicd rt!siNtaticc of A. Il, C, D)= s2 clinîs conibiaied. C
=scaîps. E. 'M F 6oo volts.
Iler-hapsa clearer mneîllud ofarriviiîg at lthe cotiibitied reisiance

cf paraliel circuits is t0 use iflie fornîula
R X RI
R+R'

W'îicli is bascdi on tue priticiple tisaI the coniibiiîed resi,taisce cf
two parahlel circuits cats bct founA by iiuulipliîg th&îr rln
iogeiier amîd di% idisig lthe product by tue surs of lbcîr rcstiItncc.

iiy itis silethod, combining A and Bl wae gel !20 X 7 =4.oh.

Conibiiiing C and D) we gel - 16.7 clàni.,
i504 25

Thiiicontinitigtiiese îwo ptodîcts wc gc 4;.8x6.7= t- cîtoîs
42.8+ 16.7

coinbitied Il of branchecs A, Il, C and 1).
If the witole cf thie brancli circuiits were of uniforin rcsltanre,
ien formulia couid bwt vet-y itu itis îpIified by using formiula

R=RN'
Wlien lte resitaiice of one branch is diiîied by i fe sttitil»r of

branche-t the quotient w1iII be the conibiused respiance of al% the
branchies.

Fxampie 9 : Whaî wouîd be the combiied resisîaîîcc o'f four
parallel branches cach having a resistance of sou ohs ?

Z. ohms.

STRENC*TII OF STAVS AND FLAT SURFACES.
Wec qui-e hereteo finti at-ca and atumber cf siays rctliit-cd,

at-ca of surface îupporled by one stay, and i te pressure that niay
bc allowcd against anly flat surface.

The gt-ealest !t-cas; pe- square incli of bection of an irosi slay
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aîIoweti i, (oom Ibs. Theii caiiing dits tie T. S. (tetisile strigtli)

of oltr toiimia, tic total stress on a sîay ina bc fotid Iby the

f~li>.stre.t (s) = x T s

Exainplle :Find the stresq allowable oit a direct siay i W~ inîcites
viii ile%%*li ~ll te stress ailowable equals (>000 poinids lier

S-ýa T S= 9.25' X .7854 = 1.2-171 %quartre iîies ofsection.
1.2278 X 6000=7362.6 total 0tes l 11beo stav.

Fxniiîîile, the %gays of a loiler arc a ý4" iii dianicter anid plaed
il incite% aliari, wiiat sitotld bc the working pîressure of the
boiler ifiiestress allowable puer %qIttre inch sectioni tifstay is

Racle 1i irsi final the st ress thle %ta y is capable of sîîpportiiîg, tiien
di'ide [lie ivsiiglt by t lie area liîed tit b> cadAi %gay and s lic quoi ient
Aiîh hIe lires-tire allowabie oit hIe boiter.

1-5 X .7854 = 1.2-78 %qUarc julches sectioni Of staY.

1.2-l71 \ 6000=7362.6 total stress allOwable 01, ty
site he %gays are 12 muiche-6 aliart or a-, loches front Ceniirc lu

Ct,re Of %lia>, ecci st;î> misîsi suipport al sctmon iof pulge toquai 10
a: iilihes sijiîred.

Viîril i 2 a- =: 144 squaîre ileildi rea, wuîpported by caci siay.
Tite"î 73l'b2 -+ 144- il-1 pomiids presure allowable, ont the boiter.

incie% litIld up by echd stay niuiiiplicd by lîresire on boiter
divided by stress :illowable per t;ectioîîal inli oui stay equals ru-

.ra+.7854=diaîîîcter.
Es.isliîîie :Fiiid uIl reqiiired dialiiiter of a direct siay wlieu

aloaîesires% on8 sîay is 6ooo 1îoîiid, per !.iltare inîchlitf ectioli
ami %'a> s are i.5 iuches allart wutii boilter pressuire aIt 75 poîîîîdn
lw mquial e inchi.

13X 1 j 22.5 square iclis of surfac~e suipported by %gay.
.i X 75 = 16,875 poutids stress% on ecdi sti.

it),s7j 6ooo = '.SI %quare iînches rcquWred area-. of Niay.

\'l-88 +.7854 = 1.9 diaîîîcter of shay reqiiired.
Examiple: the stays of a boiter are uý4 invites iii dianieter aund

caitalle of susîainiîg a -strcss of 8,835 pousids, whîat distancc niust
tue>' bc pitclîed aliart to, suistain a workiîig piressure of 6o jousids

to the square inîch ?
Rulie: *'i =area of section, and Nquîarc rmot ofarc:u of sectionî

eqtt.ils piteli or distance front centre to centre ol stays.
S,33 60 = 147.2 arca OlsectiosI ta bc supported iii square incite%.

1 -
\ 917 - _. 125. lcîgtlî of ecd %ide of sectioni of plate, or rcqtîircd
Pilci Orta a= a - ý incie%.

l'rooîf: 1.1.1251 X60=8,820.

INote. -Thiis result woîîld have baea exact baad fiactioiîal parts
of an inclh been workcd out. 1

uîiowlhave rtiles for îhrec ofl ie iiiout inîportant determisia-
lhostu relatiig go bta>'s

st. I'etniniîîg the total wciglit or stre%% thai a stay is cap-
able of %uipport iîg.

-11d. I)cternîinitig tie reuired diaîîîecr cfa stay wlieî total
weiglit to lit stîsaisied i% kiawîî.

3q c. l)eternîiiiîîig tue arca of surface a stay of given dinîîcî-
sins i% capable of stîpporting under known conditions.

To tîr:ctical operauing enigincers tiiese question% are of great
iclyîor:iinct; 1 will therefore repeat tlîe examîlle% guidecr coniditions

wîieh Ilsey iay li e xpecicd 1o be muet witit iii ordiîîary practicc.
Exasuile :Thîeîuays oin a flat surface are s2inches apari centre

toceiîire, and througli corrosion, limte caicn away to0 incli in
diaîîicier. Tite pîressure lier %qtiare i ont Uie boiter ks 60
1bouiîds,, whîat is the %train lier square inîch section aI shay, aîîd ta

whlîa pressure shîouîld the straiîî be reduîced ho give a stress% of
.000o lioîîîds lier square inich sectioni of si:ny.

9 2 X 12 = 144 sq3uare iîichîs bîeldi lip hy îclh stay.
844 X 60 = 8640, poutîds litic tit b) racla slay.

1 X .7S14 =.78i4 sqtlare illches sectiOllal area Of I;'tY.
l'lien i ress lier s.quarc inîch !sdiii of stav tiquals:

8640o-.*7854 = 1 8.000
Thss % u clearly imllicient t0 break hIe %tay and render the boiter

S;OOOX .7854=3927 poiais weiglit thiat !stay is capatble olîtss
tainiuîg.

3927+ 144 =27.27 potîtîds sale workisîg pressurc.
Aniîu lierefore 10 coOîply with conditions narned that strain on
sta> îlîst not exeed Sooo pouinds per square loch of section,

boiler pressure niust not lit allowed to exceed 27.27 pounds per
square inclh.

l;'aiuîple : The >tav-s of s boiter arc go inche-4 apart, and one of

tlieni bîteuks, tlîrowiuîg miore stress oni lfotir stirroiiiici;ilg sity4.
Tite slays are i lý inchi lin diaiîicttr, and the boiter piressutre im 50

pouîuîds pet- squaire inch, whîat extra stress ivili bc piacet i er
stîuarc iici of %ectiomi of stays i.area sîupjiorted b>y cadi lias beeti
incre:îstt b>y i 3, andt %vtl liîtist t lit boiter prestre bic redîuced te
so that stress lier suare ich %ectiail tif %I.ty -,hall îlot excecti
originialste.

Stress licld b>' ecd Ntay etqiiîtlis
10 N 10 i- uX>N 50 - 5000 tuu'iiiltths.

Settiotial arca aI stay cquils
I11-5X a-.12S X .7854 .t- Afflulare iiidhuS, %tre,% lier %qUlare

inîch of sectionl before the bîreak - iooo ý.c)4 503 iou1 iitids,.

1'Iucî stress lier square inîch (if sectioni aller the break -

i030 f ai (45030, or 5030 1 16;Ù66 r(6700.66 11oiîtid%.

Stays before break sîîîîpotcdei 10 X io = t0 squtare ichdes (if
surface, lait all er th bi trea'k thiey art' c:îlled tqîot g o sullilort 1 a
miore, or 1313.33 squtare iiîclies.

Originial stress pet, Nqiai'e inch section' t %taY - %030 -133.3
37-7 paitinds lier square inîch, 10 whîîdi pont piressuire îtittt bc re-
dticed s0 glial originual stress oit 4tays îiu:y lie silaiitaiiedu.

Exaliple : Whiat im the total pîressuire on lime flat joItoni of a
boiter 18 leed 6 imichies lonig b> 6 lect wide, 'lie pressutre af tue
steaun beuîîg 3o potîids pîer suare ich, anthe lia ucîtl of water Io
lect ç iîîctes. l"iîd also 1 hie reqîiireut iiîîîîîber of %tays a>4 incites
iii diatiieter, aîal whlat diatiieter thtey îîîîst [le plitchied ahiart wicii
the stress lier squiarc inch tif %eetioti of %tay shahl liaI execeul
6ooo liauids1.

Tatku a eohiiii of mat er a foot Iiigi anîtl %i sulîlre iinch iii area
as îveigiiîg .434 1)oiiîîds.

10 oIcet ; lncites equtals 10o.4 a6 Icet.
10.416 N .434 =4.51 1iotiid% piressuire lier sqtuare inci tiiroigh

weiglît of watcr.
'rhen 4.51 1t 30=3451 total Pire-ssire lier sqtuare inich 0it hottai

of boiler. The boier is WS 6» by 6'= s8.5i x 6= 113 %ci. feet area.
183 X 144= 16272 ares olbioiler ait %qtuarc incites.

86272 X 34.51 =561,546.7-1 lcuitids total weigiit botîtin of boiter is
caled tipoli t0 stupport.

Arca ofstay cquals i5' X 7854= 8.767 sqtuare juchies.
1.767 x 6000= 106o2 potuds wciglit thai oIie stay lx capiale of

hîoldhing tcap.

5(11 546.72 t o6oz = 53 ocearîY nimber of stays reqtîircd.
Or we nuiglît say sioce catcii stay ks capable of stîjportitus

101>02 pouiîds, 80602 34.51 307 square iîîciicsarea 0 pulage acacia
sta>' cati stpport.

86272 total arcs of boiter +307 =53 iiiiber olstays retiquirt!d.

Ni;307 =17-.5214 inches distance from centre 10 centre of %gay.

Th'le Acetylene LigiîtingK Comipsty lias been lornîuct at Lonidoni,
Omît., to manuifacture apparatus for lite productioni oa:cetyieiîc

,<a%.

The Catiadian Gciierai Eîectric Comîpany' are suppjitig a I,noo
light direct-conticcicd, incanidesenît ligiiting pilanut ;0 he 3utta
Pecrchîa & Rublier blfg. Co. Titis inistallat ion will be, wiiet
finisiied, oîîe oflthe nmost coînjlele iii the counîtry. 'l'ie ciei
ix oflthe steel franie, veniîtlated armatulre type, direeî.coînncctc
tu, ai Il Ideal -cogine. rtîîiîîig at the show speed of 280 revalu.
tions pe mnuîtte. Tite grcat savhig in aliace, dîirability and bigli
eficicuicy, obtaîîîed by the aise of tiiese direct-couîîected tinit,,
lias led 10 tiîeir almiost cxclhuiske adoption -as the standard mîacineu
whec it i4 desired îo obtaiui the liest anîtd iiosI eeoiîonîical clin-
dlitionsx in ojierating ai isolated iîicaî'deceît ligiitiîg pîlanît.

The C'olonial Ligliting Syndicate is said Io bu eîudeavoring Io
sectire conîrol of electric liglit. gas and s-treet railway %ymeints ils
Onîtario. A recent issuie of the Blelleville iinîcîligemîcer sava : Tite
lîroprietor of lîls paper lias biet iîî regular coritiiuoiicai ion for
niaiy nianths with a Toronto firni actiîtt in the syiîdicate's intîer-

est-,, and we are giveii Io uîîdersand that if the sigotiatiotis go
i uirouigli. il is tue intention of tlî -,yîudicatte Io exteîîd aise road ho,
Tweed, ushntg liîcvy rails that will enalile he C. P'. R. Io hiat
tîteir carti 10 aîd front ltsait village, a comtc for tliat îîtrîîose t0
lie cntercd inth% witi tlle railway conîpany. We also tincdersitod
Ibat. Sir Williani Van Horne lias sgrved to give a certain Num of
nîcney tards thet! ntcrprise. The street railway is alsa to lie
run ho Trenton. The object oftllc synicate is to secture a nuumter
oisinhlar enteruîrises ,in Canada, opt.ratiuî t iliese utidcr otuîe sysheni,
wiiicli il is slow doing iuî Ccylon, wiîerc tîte recles.aive now iii
Canada bas been for twelve ycars.
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THE WEST INDIA ELECTRIC COMPANY.
Ras~Eî:~ci las been made in previous issues of

titis journal to the formation of a conapanlys com-
posed chicO>' of C;tnadian capitalists, to build an electric
railwty at kingston, Jarnaica. *ite directors of the
conmpany, whicb wilI be knowta as the West lndia
Elcctric Compasny, Linaîtcd, are :F. S. Pearson, of New
York ; lion. Senator L J. Forget, WV. B. Chapman,
WVilliamn NcLennan and C. E. L. l'orteous, of Miontreal,

-n E A. liaggatt, of Jamaica, the latter represctting
the Boasrd in the -island. Sanie of these gentlemen
htave jusi rcturned froin Jamaica to Moritreal, and
report the undertaking as progressing favorably. The
aid strect car system has been taken over anid contracts
awarded for the building of the new soad, which will be
about twcnty-iive miles in lengtb, with possible exten-
sions, and will cost in the vicinity of baîf a million dol-
lars. It is also probable that electric lighting will be
takea tsp.

Recetitl the raew directors reduced the fares one-haîf,
:and the first day's carnings are said! to have shown an
itacrcsc af .30 per cent.

Thle Company are fortunate in having secured as their

.tasssc« Wcsa Ins5sà Htears Corss;unry.

manager Ntr. 1llenry liolgate, in wlaom for nearly thre
ha-;s Iu' becn -'ested the management of the Moentreal
Park and Islanad Railwas'. Mr. liolgate was born at
Milton, Ont., ira te venir 1S%3. Alter serving is ap-
ptenticcship iat railway work, hie bccamc chief enginer
oaf thc ccambined N'%orthcri atnd Great Northern
Railwavs. whlich wcre nicrged int the Grand Trtînk in
IFcbrs;ry. iSSS. Fotsr ycars latcr hce resigncd to acccpt
;t POsition :as enginiccr with the Central Bridge and En.
ginecering Company, cif Pcwerboro', aand in Jaîne, '8S>4,
rcrnovcd ia àNloatrc.il and became engineer for the
Rovtal E-lectric Compauny, saapcrintctading the btuilding
oaf ;lhcir ticv. factory. Àt that time the directors of the
Royal Electric Comnpany w~ere interested in the Montreal
Park and Island Railwa.y, and %Ir. liolgate was trans-
ferrcd to the mansszeanien of tibis road ini Jînc, 1895,
an which capacitv lie bas since continued.

MNr. liolgates exictnded railway and gcncral engi-
aaccriaîg expcriencc shotald provc of grcat bcncrat to bim
ini Iis tacw field. W are pleascd to present his portrait
liercwith.

LEGAL
1I"ONw~SKts IZAII.%VAY CO. -s. Cil' 0 o :o~.Ucloî

t ludges irasîcicci tlscir decision las: mariat ii tilt! appr)al Case oh the
L.ondon Street Railway Canapany asgainst ant assessinent aa rmis, pOle,
wircs and cars, he judgient uipholdiîag tht asscssataciit. il) uidct tu
sinipliiy inatters, the appeal was .irgued lis two scctions : asi, againg
tht astsS<tilCttt af $So,aoo (in railb, votti atd witcb tas t vtatL~ %Ms
aiad, agoras: tilt asstssaîaesat of $50.000 un tilt crs tas lavrsusal cilattch
of the coisany. judgt iluglits andi Jutge Ellistt critirel) igr«<jc
sijshiolding t Court of l4evisioia ina boils inîstanaces, Jutigc Fstikleloidirg
tilt cars to bc rnasesbc Jusigt 1uglies, in his judgilaeill, ixiied
oaut tliat tht statastes under winich tilt coaaapany olbet.teti curtailed thse

caiiin.nlaw riglit of tlit Psublic tu the use of tlhe roati ly Cmvsng an es.
clusivt occuauscy fur tilt luign tkisag of ilicir cars. railb, pa.les, ers
tic lic tlitrefore licl tisat it %sas the public ands net tise coasajgny
wiicii rnjoyt nacrdly ait cascincrih of tilt strect, ani s1uotcd tilinctto
ltose's decision ina the case of the Cotisuirstrs Gas Co. vs. Trrinto, in
support of thils contention. This <lecision oi the Supriti Cous:, lt
thaught, exiiausted teverytiiingthiat coulti wcli bcsaîid oit tiassubjMc, anid
scittkd the law ina tilt main fraturs ofttht prescrit case. Ils jutgnacci
in part was as follows, : *1 thetrdorc think the apphlianas, as respeets
this subjcct of appetal, ainsi isc disinissed, andtite decision af tise Court
of }tevisin ina respect thereof uphtld andi affirmeti, with costs to lat paid

lay tht appeliants of tiat cornpany. As ta tht mis of construction, 1
must tatiieve that thicrr was no rcal int.tntiat ci litacing :% scirAale &e
enhanceti tax tilpon tilt casas ; of placing the ttitar subject oiasseimccio,
L.e., realty, iaeyand what iacy are worth il sa pIaceti, (or 1 cannat sus-
dcistanti that if ira tlat valuation of this larolbcity tht assesuatnt wus.
raissionci orc the Court af Ievissan cvcr intcndtd ta place a tas uSrjs
proptr:y iscyand tilt intritasic valut athcn asscssrcd. ilasse, for installer,
cari a baridge bac asctsscd at the value of tht cast afits construchion stp
paoiing tiat cantractor wito lauilt it reccasvet a grcat ticait e a %tu
stat ltst tlaan it is worth, or isceausc lit so shglatcd lus work tiaat nt ts o(

nicarly su sale or efîscicit [or the t poas that si sas antendtil or cari.
tracteti for ? Ina tcspct ta tht ass-cssacnt oi tht cars af tut appelaats

colany, 1 i rgast %ien% As nauval chaatels, wliich arc not attaclied to
the frteclal or tht suircs, Isoles, or taiaciinciy af tiat railsuay, araucl lms
tht raals ujion wlsich tlsey arc prajaclîcti. Tise utapciling liosuti. ckc
tricity, iay na. aacaîaa fastcns ihciaa ta the freeladiti. .. Anditce<,
in the aissecnce of lrouaf whicla woulsl bring tlat ciîattels ai aise railu-ay
cssîîapany witiiin sasaie anc afi tt eceputions larsviccd iay tht %-sstnn
Act, iatat the>' arc satlierwiçc 1scsasc would ujlall sand taifittai the
Court ai lt isin re :spct ilicîesa, atnd lisniis tht alapeal ara au lpatis
witia casas ta bc lids lsy tut catiî;ary." Ina hisjudigracrt, Jurt Elliti
rccited at kaaigtla tut caantcntians, tanau askcsl if ahcrc was an>' saslstaatual
dlifference lx-awccn Css îsiix.s anau rails un tut strccs wisis regart tISI
aecuîsancy af thstsoi]. Tht tccisian ai tht Stip)rciaat Court irn tht case
af tht Conmmners Coiaapany vs. Toronto hii tîrat thczt wa% liai. l'bc
judge wcnt on ta ujuote eatcnsivciy ta show thialt herc was nos ieasonal
distincetion biwccn tht Iwo cares, Ansi wound up ilit fils% paQit wiith tlx

bnicf lne: -I tlicrcforc canclude abat the objctuion is flot tenablt."
Itgarding tiat second point, Ille juslgc iacid that tise cars diffir<il firies

the rails, palets andi witcs, wliich if seplaratcd (rom tht miain lauildirj
wauli rentlcr tht wholc irnisctatsve, anti he wcnt on ta %ay, ansi

iaitciar aiaiugit tht cars asscsabic as peCrsoatIty at $5o.0mo Jasige
Fitakit aisa lîcisi that tut case ai tht Consunacti' (;As Caîaap;tny ta fat
ditaishatslc (rans tht case ira paint, anti Cave jutigucst accrardinly-
-As ta tht cars," saiti hc, I amn anabie Io salisiy tayseif that tht cars
arc reaity. . 1fre that tht ars rare not a class ai piopcrty ilei s 1

aeaacaandi lectine ta 8îatiiy t5ae asscsmern af tht Court ai lRcvSusu,
andi ditect %lui the asscssnitnt :L, toircti cars shsai lie astrlc'ken i, aa
ilat tht casas ina this pantictalar ciassshail lic paiti ly thqrcilyaf Londco7

Let .~s earnwhata.vecari iri 1598
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jplus Casniîî:eiI, of St. Thiioas, Ont., is iîsaiimîg a i ociliglit
d:naI>l liti% ilS iii.

Thie telepiie cabk' betweceu Qtiebýe aud Levis was carricci
zwav bv tue0 ice rtci±itly.

Tîîe Cai?îciaî Giimîcrai Electric Couîpiaîy hîavceîsaid cî10
l ated planit for Isr.A. & J. Clarke. Iltîiiocks Coriters.,,O

The %iliatgc Of Ilîîtitigdouî, Que., ba:s litîrchascc lie cicnie
ligl p:lanti fit lise Stadacoua Wa:tcr. i.iglî & llower Coin-.
ialty.

Mî;grLxailier, of lice lI a,îilton Radiai Elcc:rie Railway.
,,ars lise' litse wiIl bce xtcuded to lironts: Iy ?elay a. Tlic roaci
ha, becs, bîiilt ilio ufgt.

The Brnitish Coluinbia Irumi Works Coîîîpany, of Vancouv~er, have
iaurd.ami order for a io-kilowatt, direct cosltîccted, stced frange,

lnaîr. u iglîtiîg geucrator wiîlî lice Caîîadiamî Ccmîcrai Elcur-
triec olit:imt.

The '-ti)cti Electric Co., of l)amville, Que., have dccided tai
procceti c ii thée xteusioti of thîcir p1ower plant thîis wisiter, aîîd
have iiîaîde a coutracs wvith te jeuickes Machinue Co., of Sher-
brooke, for One tif their crockm±r turbities, liorizolitally set, witlî

petîsiuurk.tau draft tuibe cumpflete.

The p'ropositionî lu buici au clectiru railw.> froni Anilierstbîirg
Io %%*îgd';ir camne ni) at a receut mieeting of Ille Aîîtilicrtburg
Cotitîcil. Il was siaîed ilî:cl a Mdr. Jacobson was wiifing to build
tic rond l utie %ange tcrrnisas lise Windsor, Auîtlierstburg& Lake
Erie Rau~awlio-4e bv-law w:c, defeaîced.

Thc' 1)osîîimliou WVtîcCou:pau;tiy, of Ilonîrecal, have clecîccl oflicers
a,. followvs: jantes Cooper, prcsideul C. W. V'ollmnans, vice-
presidient ;J. C. %IcCornick, maîtaging cirector; F. %W. Fair-
maltlti.iitt niailagiug chrector: -Il. hiora.faif, work s %iperiti.
tendent ; Albert latîtai,sertrteaîrr

.%I. Franik j:îys:eN, geucral stîmprit:tcndesît of lte Wetern tUion:
Telegraplli Conmpatty, ,.tates tlt:î:fis conîparny airc preparing ta
estici I iiir litse Io Victoria and Vancoutver, B.C. Tfigc route
likcly (o bL adoptes! is the une followcd by Illte C. P'. R. cable, a
land linse being built front Anac'ortcs I0 lthe Termninal City.

Thei clectrie Iigf:tiug systesi: was recetiîfy iuaîtgtr;tlloi ai
Ma;gog, Qtàe.,.:cucl is a:id tci bc verv' salisfimctory. For privait!

liglîiuilg the followilug ra:cs arechdargeil for 16 V.p. liglits: l'iivatc
clwcellitgs-3 liglits, $.1. 2 lier aiiiiiiii echd ; 4 tu 5, $3 -cd'- 6 10
o. $_.j ecd ; go Io tg, ea25 cd ; -o asid civer, $2 cd.
StOres-3 lifflIts, $4 per atintuuî cadtit 4 105~, $3-23 adih ( tu g,
$3 cdi; 10 1 l) , t''cdi; 20 amtcl over, $-».-0 -cdi.

Davd îscl or MJuure.:f Jolins Jovee, of Huostoni, Wf~
S: r.tiiatu,.tauJ otiier%, wUilapply Io lise Qic4 l. 8lîîr o i

carlsoratioi as UIl Sfiaweiîcgai %%'.lir & Il\wcr Cc:ip:îmy, witlh
10%ert accfuire si:c celcvfp water îîowcrs un thei Saîisit M:îîirie

andi Sti:awm:cg.tmî -:vers ; for gemîcral j:overý fu:r lice cfeopîi:îciî
of power, gcîiera:ioil of elcc:riciîy. tic sale andîu Icasiîîg of tige
%Auie. andc lise titliiif-ittire of calciiniî crarliule acetylic gas.
elccîric l;gfit andc ollier prodîîcts.

At tie Toronto Technukal School si7s pip1its have suîcccded in
talcing certificates dîring lise past yvear, aidc four ha.ve ligteîi
awardccl diplomuas. Thiose wuîîmîiî:g dipffoiîs arc as ftohltis:
J. Chaikie>, trigo:oînemry, app:lîcd aîiecdîaîîiv% lirspiectivc,
glapliic statiCs, dcISriptive geoîi:iry. anuJmildinîg 4:str:îcîîuî:

NV.titer Iî:glclart, applied ::idîî:cssîaîi etîgiî, elert'iriy,
i:uachiie drawil:g, anîd î:iaclîiîc coî:s:%rictioi E. %V. Acfanu.,

trigouiornctry, ;îpplmcd iiicltaiie. steani cîlgie, suîîîd. lighî:,
graphie stativs, and ettlid ;R. Il. Chatkiey. trigouiosî:cîry, ai:.
j:icd ilicii.iiiics. algelîra, etiidîd. 3rs>iivgraphie Ni.atlc%,
descriptive geoilcttry. and buîilding con:struîctioni.

l'lie Standard i glît aud Power Co. hia% tbortbtd lise *'ciiille
ElcIctrc Co., ,itis.ticlit aiClictuî:eviIle Street. 'Moî:îr:cI, î%hich
sup~plies clecricity to a large singuliecr of Ibisisie%?. lirnis. 'l'lie deira
wa!. practically arrînged a nionîl: age, but the directors or Ille
*len:le Ctoîupainy oîily recîtitl>. met nuid gave a fornial consentî Io
lise sale, wiîich niakes the Stanîdard Conip:îu aile of the tîtost iii-
Isorîaili clectrical coitceri iii Caîîadc. Thie Lachine R.41idN lIV.
clraulic & Land Compauny wiii ini future furnilsl Ilte îiower ici ïie
Sqtaid.arti Cotpîy uiudera domîtracî jusi tîtade, and wich iie tcas
lise turning avez- of niagny thouîsaîds of dollars TFlic L.achine
Company lias also brouglit ta asuccessfil conuî:smîîaîkit il% eifois
tci supiply lowcr ho lite lîiiper;al Electric Co'. for live year-s.

BABCOCK & WILCOX
WNATER TUBE STEAM BOILERS

First Invented in 18?-6.
HAVE. As RCORD 01.

UNPREOEDENTED SUOCESS
Nearly
2,000,000 Horse Power
now in use, with
Sales Averaging
20,000 Horse Power
per month.

1-tI.rge I;ook, cTi~ l s t.î frvc mo:pcî ,.

Babcoek & Wilcox, Limited.
LONDON JAND GLASGOW

FURACES, NEATERS, SEPARATORS, CONDENSERS MW sihor BOULER ACCESSORIES
Hvcad Office for Catnada: 202 ST. JANI STRr MONTREAXL

PIease mention thie CANADIAN ELECTRICAL NIEWS when corraspondtns wlth Advertmsre
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SPARKS.
Taylor, Telier & Ca. are successom ta file electricat Supply

btiisineqq of C. W. t Iciaderson, Bletury Street, Montrent.

IThe Royal 1Electric Conîiany have taken 01er the eteciric liglit

,/lanît ai1 Atirora, O11t., frount the Metropolitan Ligliting Company.
l'li Canadian Geticrî Electric Comîpany lire instlalling a l00-

jliglit intici%celit pîlant for thie Tillson Ccnpaîîsy, Litiiited, of Til.
scat,,,rg, Onit.

'l'li Si. L.awrenîce Stigar RZefinery Conmpany, cf àto treal, tiave

1 lacced ant order for two 45.kiIci watt inicandescent liglitingK dystantos
wiîh litlie Catiadiati Getierat Electrie Conîpatny.

rTe cas- laru of tlie Port Arthur Electric Si -ct Railway, isnclud.

V ing a-lling %tock, was burnieu ta thte ground oui l)ece!nlber 151h.
The aailwav aînd plant is owned by the town.

l'lie sircet car systemi at Monceton, IN.IB., lias not been a
financial succcsa, and the directors of the canipaniy have decided
to discontinue thie service during the winiter montîts.

ThI Iatw.twrdsburg Starcla Co., of Cardinal, Ont., are intialling
aî 1,ooo.light itncatide!,Cent pîlant. The Catnadian flouerati Electrit,

"JCoinîpanty have the contract for tlie conîplete installation.

Mr-. J. li. ?*cWilliams, cf i'eîerbora', Ont., is said ta have in-
lcres-tcd Etiglisla capisahisis in the water power of the Otonabee

V river, and as a rcsult a company ntaV 6e foriiied tu develo1î thse

pîower.
TIhe Bîritishi Columbia Electrie Railway Company is sîow expe-ri-

nicting viih îtc' kindt. of fender, vit iheir cars ini Victoria, and
lise ane fousid tnoit -&atif;tctory twill bc adopted for the cars of the
entire systcim.

l'le Auburn llower Company. of lleterboro*, Ont., have piaced
an order with lte Win. Hlamiltoni Mil9. Co., uf that tcwn, for two

V w water wlics Ihese wlicels will enable the conipany te,
double. tîteir clectrica out put.

It ili Iîaoe o hold a Ill'anAmerican exhibition in i8c)>.
T'he aile propoaed is Cayuga Island, ccniainisig about t75 acres
ont lie Niagara rivera few miles above tbe FaIls. In tkw ofîhe
va?.i anioutit of ixiwer in the vicinity, it bas been %ugcted ta the

î,rcnotca-s tîmat eieciricity shýnmld predoiniate ili the exhibistion,
sicluding the aetauranis, wlîere the products c lecirical cooking
wiil bc obtatabie ini a varicty of forume.

C . E3. SmiKEiblCu
facure cIS88 RUEO KIC. Qua.

Lic mou. of the Wltay aicrcl atm
Copamyl Ptta la canada.

g'îreu itoeidu ob- AlIaki~ vci

TRADE NOIT&S
Th'e Caniadiani General Electric Company are supplyaîg a 30

liglit inîcanîdescenît plant for te new Bootht elevatur ai parry
Sound.

Tite W~indor llaster Ca., Windsor, N. S., are ligtîiiag their
works h> cecticnty, aind have given the order for the~ elt!circal
equtitt'ent ta the Royal Electric Co.

he Kenît 31ilis Conmpanîy, ai Clattiani. Ont., haavepîîrchaedan
iucandescent lighitiîîg genierator from the C.tna.dint Gc.nec.,
Electrie Ccînpzny.

The Duiiaîîo l'alter MNills, of Kiîîgsey Faits, Quet., are i,,îîtail.
ing an cectric lighiting plant in their new miltu, and hîave, placeil
the contrîct willh the Royal Flectrie Co.

l'lie Thoma,npsn Ftectric Co., of Hamilton, have recesltlY ,Old a
3%-light arc plant, complet, ta the corporation cof l'arnboro.
Nova Scotia, and a plant af Saine capacity ta the lPort 1Dover
Electric Ligtit Co.

Thec Virginia Minca att Rossland have passedl the jireliniinarv
stage. and wiIt naw enter the list of shlippers. Ait order for:a
large linting plant, with bailers, lias been placed wuth the IRob.
land branit cf the jeneckes Machine Co., of Shîerbrooke, tnid is
now un the way front te cast.-

Attentiont is called ta the announccment an the advcni..emnent
pages of titis nuniber that the naine of the Kay Electrie M'lanufac.
iaring Ca., cf Hamilton. bas; been cbanged ta the Hanmilton Ftec.
tric Nianufacturing Co. lie business of the company %ilt bc
cosîiiued under tlie ncw naine at tuie saine addres as before.

'l'ie %'eek%.Etdred Co., cf Toronto, bave removed fram the
Board cf Trade so No. 8o Canada Lifé Building, where tlicy hatve
very conven!ettoffices. This company recenîty placed anc of their
Joncs ttnderfeced mechanica! stokers ini the Windsor Iloic, ,%ontî.
real, and the value thereof may be estimnated froin the fact that il
is said to have effected a saving of $Sio per week.

The W. A. Johnson Electric Company recently sold a zoo.light
arc dynamo ta the Cititens Telephonc and Electrie Compîany, of
Rat Portage, Ont. This is claimed ta be Une largest arc machine
yet mia:îufacturcd for sale in Canada. A letter frnt the ccnîpany

sttathalthile dynamio i% v"r s.atifactory, a noticeable fentre
being the absence cf utduc sparking at the brushes.

Thie Canadian Gencral Elctric Company have recentiv clot
a contract with the Jlu>lanell Oit Comipany, of Sarnia, for. a 2-5.
kilowatt, direct connected, Nteel franie, incandescent ixglîinx
gecratur, coupled te, an Ideal engine. Thais installation will enm-
body ail the lattet iniliravcmrntsi in direct connected practice,
wliiclî the Buahnelt Comîpany, front their convection with the
St.&tdard Oit Comipany of the UJnited Statteii, have lcartncd to value
throuîgta îhcir experience there.

"EDISWAN"1 AND "IMPERIA" * * * *
*UNSURPASSED IN EFFICIENC-Y,Incandescent Lamps*: LIFE AND LUMINOSITY.
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No Smoke. No Ash. Saving from 15 to 40..

W.iA K E (1 PI 1 teamf ilsers; 101F Goal Bill is Far Too 111gb
The following are the results of Competitive and Ordinary WVorking Tests made at the Teraulcy street Station
of the Toronto Incandescent Light Co. between the Improvcd Jones' Underfeed Mlechanical Stoker and
EXCELLENT Hand Firing: CO OVER EACN ITEM CAJRFULLY

CO'3%PETETIVP. ORDINARV.

PIT REVI.Jones%. Hand. Jones%. Haaîd.

Durntion of test in Itours .............................. 9+2 93-75 18. IS.
Total coal burned, including wood cquiv., in Ibs ......... 74447. S70o. 13600. 15000.
Waltcr cvap. from tcmp. of feed, in Ibs .............. .. 16lîoS. .5939-;5. 126333. 112338.
Totage anh....s...................................6î59.4 13.5 ES. 158.
Avcagctani .. u..................... ......... E Nor %vcghced.
Actual evap. per lb. coal fromn tcmp. of fced in Ibs ........ 82 7.26- .2 7.489

comb. ... 9.0811 8.16'. ... ..
Equiv. oc coal froinand at 2ii, in Ibs .......... 9.882 8.121 10.33421 8.3876

ncomb. a a » »........ 10.1471 9.1-7 ,.. ..
>ercentagc nsh ................................ ...... 82 ... ....
Relative econonly .................... ............. , 78 1oo. 123.2 100.

QUESTION-If the above resuits are obtained with Excellent Hand Firing, wvhat wvould the resuits bc with Indifférent
and Poor Firing? Think on this and then ask yourself if you can afford to be without the Stoker. It is the
ORDINARY \VORKING Test that tells the tale, flot the COMPETITIVE.

WTUE VQ fflf Prim alf TflDflNG NGTflR
U-ta1arn to the.. Il i lIIhIbU I[ IUI IRIU and Sole Manufacturea. for Canada of tht...

Facorv S. Tio'%Is. oCAAD LIE UIIG. 8U IMPROVED JONES' UNDERFEED
Fars~r: S. Tosts. 0 CNAD LIE BILDNG.MECHANICAL, STOKER
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