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THE NEW WORKS 0F THE TORONTQ
FiLECTRIC LIGHT COMPANY.

O', the 2ist dit) 0(Januar), 1897, tlae art. laght station
of the Taranita llcttris- Lighit Lompany wab tatali> de-
stro>cd. by fire. The buildiung %%as of fiainc t..vercd by
carrugated iranl, and lhad scrved tlac necds of the corn-
pany in the cari> .stages of itb carer. The continuat
increaasc an tic number af I)nanmos and enigines liad
ncccssîtatd the building af platfarms! tu carry the
dynamo% abavc the shalttng, and finally the building bie-
caime ver) much trovdcd. Althougli there was con-
siderable timiber in the structure it was thought that
awîng ta the continuous presence of the emplayecs the
rîsk waà not great. Lvcntb proved dificrently, howe%,Pr.
bo suddcn %%as the outbrcak that ail the enigancs couid
îlot bc %îoppuJ, and thc men h.atd ta maki: a hurried exit
b> the %visaJaw.,, le.iang een thecar persoa. cilcets bu-
huid. Owaing ta rapid tcniparary wark the lighting of
the taty %%is %cry lattle anterfcrcd wvatl, ant!. work wab at
ant.e -u.nnl.eJ;to*.lc«tr the grouoid.for a:new structure.

circuit desired, and also polarity indicators to ensure the
currents flowing in the propcr direction.

Mien the ground was cleared the flrst thing dunae
was ta drive piles fur the founidations to the salid ruk.
Such piles as wcre undcr the oid building were uitlml4d,
and new unes driven %vhere necessary. The piles %%c~ru
cut off levcl ait the lowest water line, and on thein %%,as
laîid a solid bcd of concrete over the entire space, -, (cet
9 in-dîeà in thiskaiebs. U.pon tliis the dynamo founda.
tionsb wcrc buiît, and %verc carried up to a hceight suffi-
cient for headroom under the arches whiclh conne.ted
them tagether. This fornied tunnels for the shalting,
the pedestals for which were anchored to the concrete bed.
Intermiediate arthes, whcrever necessary tu continue the
flaor bct%%ecn dynamo faunidations, are carriedon heaty
1 bcamb on cabt iran pillars. Stairs ta these tunnel%,
doars, %%indow frames, roof beaîms, raings, etc., are
aIl af iran. There is also a twenty ton travelling crane
%%hich cati be used over any part of the floor. This lias
bcen ai grcat adantage in handling the machinery dur.

3,000 u1.11. E.NGIIEs ias No. 3 STATio.4, TORoNTo ELECTRIC LiciaT Ca.

Steani derrit.kb wcrc erectcd, and the dismantled dy-
naimos, sliafting and cugines lit ted out and cleared away.
Wll the grounld %%,as being cteared plans wvere got out
.or sic%% structures, and at ias determined that, what-
e'.ci mighit bc the next cause of trouble, it would not be
lire. Tlîcre is% absolutel> no %%cod or any combustible
substance ubzd in any part cf the construction. We are
enablcd ta prescrit aur readers with a general view cf
ttîc recaiîstru,.tcd %%arks and sanie of the details cf the
variaus buildings. The arc light station No. i is shown
b> photagraplîs taken of ca.h end tram the center of
the building. At unc end %,,Il be . --en the arc light

~~~a~lîa.ar, %hich as busît of prcssed brick with terra-
catî.î tiinîmiingb, and i.% burniaîntcd b> a dlock driven
b> cîciricit), %%hich as anc of a numnber Jastributed
around tlîc %% rks, aînd farnîang part af the general time
systcmi th.ît as being introduccd inta '.ariaus parts ai the
cit). Each arc circuit has amlpere nicetrs on the face cf
thc swvitcliboard large enough ta be seen (ramn any part
cf the roorn, and behind the wall there is a slate shelf
for standard ammeter, which can bc pttagged into sny

ing installati.n, and will no doubt effect a considerable
saving in time in the event of the machinery being
handled for repairs. The shafting is ail extremely heavy
and runs in self.ailing bearings of the best design.
There appears ta be nothirag omitted that experience
bas shown ta, be advantageous in the operation af an
electric light installation.

The building in front and ta the east of the general
offices af the compL.ay is now being finished, and will be
utilized as store rooms for aIl supplies, show rooms for
incandescent fixtures, and nieter department. This
building is erected entirely of brick and iran, with con-
crete floors and terra cotta partitions. It also contaiw,
accommodation for nightwatchman and for lineman on
duty at night, with horse and quick hitching attachment
for sudden catis. This saves time that would be neces-
sary to get a horse and rig tram the general stables,
which are situated at the rear end cf the lot.

Station NO. 3 as aIso a brick and iran building cf a
similar chargcter to, the arc light station, and is equipped
with two pairs of upright Corliss engines cf toco ta

Marcli, ]&>s
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s~ Soo r p cadi. These cngincs tire shown in our jlus-
tritlions. *l'lîrc arc four dyniamos in titis building-twvo
of joo k.w. capacity 25o volts for mîotive pover pur-
poses, antd mo altca'nators Of 450 k.w.- Capacity C-cch
Quie of the illustrations shlovs a direct current gecrator,
but owing tu flic limitcd space available for the purposes
of thc photographer, it dues flot give a vcry cicar idea
of the surroundings. lIn this cut miay bc sean oîîe of
the, atoinatic cîît-ofT air puanps and condenscrs, vviicli
rrc uisd thraugaoat tue installation.

Station No. 2, or the miost westerly of the lot, ks a
similar construction te the building that was dcstroycd,
%witl tue exception tîtat it i lined inside as wvcll as out
witlî shecet iran, and the floor joists and uprighits are
also cased in iîteet iron. It contains a double tandem
uipriglit Corliss engilie of aoooe horse power cap,"'ity,
and qîlso the genteral distributing sivitchboard for -il the
output of current for power and incandescent lighit pur-
poses. It: k the intention to rchuild this as soon as tic
wcathcr perinits, aînd replace the prescrit structure witlî

The dctail of the faundation work, soe of vhil.1 %%as
or a vcry diflicult clîaractcr, havi,1g to bc laiJ under
water, as wvcll as tc gencral airrangenmcnt or tue huild.
ings, arc of a very intcresting character sînd would wecl
rcpay a visit b> anyonc intcrcsted iîî such inatters.
Vibitors are always wclcome and will bc sies%,i an).
tiîing and cvcrything in cennectien wviti the operation
of this extensive plant.

A LETTER 0F THANKS.
àaowrtrEAi. WM'ST, February olî, S.

To ilie Editnr of die (CANAibiANfm Fiactrtic^i Nmais..
Sit, Pecrmiit nie ta ilî:,nik tha..e (if yaur rentiers wlîo %.î, k;sldl%

ftirwarcleti %anilles of boi'er scale and fectd ssalr ini conneauîn
svitlî articles 110%V in Col SC (If pîtliCatiouî il% tlle EI.ECTRLAL
Nliwss.

I'cr'.onally thme resîults have becst indeed gr.tlifyiîîg. Vith file
exception ouf P'. E. lsand, 1 huave receised sanulles froin ecrM
purovince iii tlic Dominion ; and whlat is moure plensing, aî~I.
limec becît reccivecd froin Nteaiu users, engmsucers, and muantib.
turerq of %cale resolvents, as well as clealers in tlai, lin,. of goi.

Tîmi- is also a gratifyimîg esidence that tlic ELHWTRIltAL NEUSî

l)RA-sL CUîaETat' GESI-FRATOR, 250 VOLTs, :;no a..,Toso\-T(, F.CTitic Lic.IIr CO.

.1 btuilding af a bimilar clnss te the ncw unes. The
foundations, have alrcady been buiît of stene and con-
crete, and it îs cxpccted that the building wvill bc cern-
pleted iii the carl>' suaninier. The angine will have a
ncw fli %viheel of 6o inches face, and the shafting wvill ha
rea'rranged aînd placed in brick tunnels, as in the new
buildings, and the space that will ha gained will bc
arrangcd for th;e installation cf twe direct connccted
units of aooo hi.p. each.

Thec companv have aIse dccided toe rect coal handling
and storing mnachinery of the latcst type, se that ceal
arriving by vesseI can ha unloadcd and delivered in the
bouler hetîses wvith the minimum cf handling and expense.

The wvlole cf the wvorks aboya specified, inclîading the
rcbauilding af one (if tlîe boiler lieuses, and the censtruc-
lion oF the iron roof, have been donc by the cmployces
of the Toronito Elccttic Light Company, iaclîading the
originial designis and ail the labor aîecess:îry in the carry-
ing out of the varicus works the only exception being
tie pile drivîng and the zoastruction cf the travelling
crane, wliich werc donc by contract.

is widely read, and that the subjc: is an interesiing one, ta ail
classes of readerýs.

Unforiuîntiy article% of titis kind cannot bc wriiten in popular
si)lC. i %hait in future, however, cndenvor as mucli as j>o%sibic
to avoid the use of lcchnical ternis.

1 cannai so0 luighuly express an> t.anks to îluose cnginccrs with
%huom i cntered nitto private corrcspondence for ilucir vet> fierr
ing apîureciation of fic work upon n-hici 1 have been engagcd.

Vuours very truly,

The Utnited States Consul Morris, of Ghcnt, Begiura, Ntateç
iluat fhic mo..î extensive produrt of tlic world is charcoal thrcad.
winch is enipioyed for incandescent lamps, the article for the
most pari bcing nuanufactured i Paris, and coming froni Ille
hand' of an artisan wvho, for tlic prcscnt r 'lains uni<nown in
ordcr ta better pratect the secret of manufacture. Ih is bv the
grnmme-t5'tý grsin-4-tlint tii product is %nid ai wluiotc.e
and, in retitcinig ils, pricc ta the bais of pcunds. it is fnund that
tlic filament for lanups ofiv.wenty Candie,; is worth SS,oceper
pound. and tîtat for lamps of thirty candles is rated ai Sm 2,000 per
pound; flie former have a diameter of o.o2o of a millimelre-one
mllimetre equals 0.039,4 inch-ancl the latter of 0.0045 af a ml,.
metre.

CANADIAN BLECTRICAL NEWS March, 189S
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CORROSIVE AND SCALE-FORMN AGENTS IN

BOILER FEED WATERS.
55v. Wu'i. Témotîs-so?.

[Arîci Il 31.
d~isc Jasa Ille prest'nLe of corro4ive agenîts in olitai,

vue noiv rt'sîuirc ta tigre aur attenitioni to the lîreence af -*iiiuritis'
likel il l", tssr as dis01t cd 4141% fitli solit ield ;1i iii' isauivial

lu orne of whîiieiîare liaute te fotîrm seule or e',srusstat in.
1'c alia su 's coaîtiedtl i flîî stistier féet'tl 51r usas' t'.' iii

e'ithîcr tif Omi Of tis condititonsîi, its ssîechlsa'a aisei *as
iSM311. ~î ls or in c'licmsical solutioni and ter nia>- cantlaili

-. 1 Jier folio wilg table:
Inl met limasiet.' %tleiion :0

Orgaiic tllattCr '.ec;be

lmsargaisic sisatter ~ ec

lns solution Organi, ilsaier .'ecii.

Inorganic ilatter fSosle îîîrssîaîg.
sNons cale fortsssug.

malter inl mechanical susapension, %wiletiser argarstfi r iîsorgait-,*
May be rcîssaved by filtration, but msattcr il cltist'at soîlutioni, a-.

diswlvcd ssîsîurities, casirot bc rcniavcti by- fiacre filtratiom, but
milil reccivt! tretient allier Il) clieiiiîcal'. Or boni, tlisc aigri beitsg

Io get a îlrucrnpitfttiofl wlicreby we have tile imsiptrities iru consditiaon
fiast iaiieci.

1 shisl tant attenhlt te dentr %villa tiae w'ile af tige ciienical ceris.
posinds tinit Sssay at tinie.% bc fousid iu matural '.atrbut confinie
msyscif ta tiiose conspatsul' rof coaition tturrmice mstis aIiîlî %%c
are ail weil acquasnted. Tiscsc wsay bc ciassed a, tlic axities,
chlorides, carbonsatcs, bî-carbamîates iatsliat, bertg tige
compousîsls fornied by tlic itai tffisc saritorîs t--ttt radtlies %%lait
the basse ra-didles or' nmetalic certiîentb, tîmase iusts tomsssorml>i
fossnd bemng sîlicaîs, altmnimnsi, front calit m, ims.gmtisti, sodmîrni
and patas.sitsm.

l3cfore procceding ta dstscuss tlisc nature af tlise %cale iorneti tir
the action of tisese variosîs conilpostiss% all flic s boiter, it u.s first
cemesary ta briefli' explain ttiscr lîrescemsss tiseli wat!r. One (if

thec comsionc.st aud £5505 ismportant of tisese groups of %alit4, ansd
a graup wih sehici we are nsast frequeîti> c.ti.td ipais to dont, as
the carbonates. They are vcry widely distrtisrted, bcmîîg fount
in consîderaible quantitica mîcarly tise worid oter. Carbonate of
calcmsst is rounsd in tise %voit kawun tiio linr.cssaoise, marie,
chaik. coral depousits, etc. Carbonate of msamesmm ctsrs
quite trequcntly -as nîagsesmtc and sus combinaion ilagsit çarbossale

of calcium very iargeiy as dolomite.
Carbonate ai iran ocr-r% lss frequteiti>l, ansd nott io large>'

diffused in nature, as sidenîte or spatiîc traos.
Thse carbonates of tise aikauîsc bases, sodiumi and ptLsim

occur very iargely mn tisc aikaine tisatricts, but bcusg soluble at
el] temper-asures found in boier lîraclsce, do gros pilay suds ai fais-
partant part in enginseerinsg lîractice a% scaleforsiimg agemnt% as
do the carbomiates of tise all<alimse carl ls.

Tise avisole of tue carboniates are iarmîsed by flise umimon tif ar-
bonc dioxîde (Ca,) %illsta saisie amie ai Isle itallit. axitîs, btil&s calcium axmd (L.ao), imagnesumsi oxmd IýNg 0), tîdiuani oxsd,
(Na,O>, etc.

Tise ustual cliernscal reactmon takisig jilase uay bc isst as a
double ane, carbanic diioxide (Ca,) rsrst consbinisig %vitla %%.iter
(H, 0)1 Iom-om catrbmimu. at.id III, Co,). Tise osetallls axttls ju.st

mamcd enter inte t.o)mbaiisou %%ait tarbos i itd as . lo%
Calcmum Oxsd. Carbonse Acid. CaiiUns Ltrbouat. Vs ater.

CaO0 + If, Co, = Ca La, t IL, 0.
anid Nl.gnesiuni

Mlagncsiuni Oxid. Carbassic Acid. Carbonate. WVaîer.
MgO 0 H, Co, = I gCo, + Fi, 0.

lns tlis -ase tisc bi-%salenit basit. radi. les tir c.aic"rsm ;ad sag-
nlesuni repltace tlice Isydr-ugentt tie.irbti*ic .s. d and thie i;bvit'd
hydrogen enters amuto tombunation %%tistis li ,%gtr osf fie .5e' tulc
oxid . cosssequenty frant tise camnîation of îwo cisemical comin-
pasisms is siiewn in equatian îwa newv comsipousids, cansisting ai

either ai carbonates ai calcium or nsagneium and %enter, are
formed. TIse combination between tise oxid ai sodim asid car-
hontc accid Ù, practacaiiy tise %ame ivitis this exception . Sodlium

ris uialent mnesal, cansequently isas thse powcer ta replace onîy
anc aîam ai Isydragen, tiierefore one maîccule ai sodiumn oxide
must always cansist ai twa atoms af ite met sodims in cois-
bsmsaîmos ivilla anc atons of oxygen. Tisecisemical reactian fortise
production of sodium carbonate iserefore i% ;
Sodsimm Oxid. Carbone Acid. Sotim C.irlbînate. Wsr
N - Ha, 0 IlCo, Na O 11,0.

As a arile, out af alh tire scale-forming maturriai found in feced
%%-.ters, none accurs %o frequent, nor y'et isi su ch large proportiimn,

as d"%e carbonate ai calcium ; next in order carbonate ai mag-
isesia, may bc said ta accur. Carbonate ai mrai acctira in lîmssted
areasN and neyer in large qisanîsies.

The carbonates ai calcium ;and magnesium are ver>- slaghlly
soluble in water, ansd ver>' rare!>- cxist as sucis in qua-ntilies cx-

r ceeding tvo, grains per imperistl galiomn, and it 15 very rare tfiat
they -arc prosenit in Ilme water sepa4rattely . as tise' usuauiv exi.%t in
water lageliser, and sn tis case tise total icli ias soltion neyer
exceeds the mîaximumn quantity of eilîter wisicl thse %ater as
capable ai dissolving. Ti smaii quanlil> ai di',solved souids
would isave but littie efl'ect in a boier ieed wator, and draws% our
attention la a ver>' imsportant tact. If tIse carbonates ai cal-
cium and magsesmun are, aýs stalc-d, ticas-iy imnsoluble in waler.
hso%%i- sil ttiat tisey predomrae as scale.forang amptirilmes and

are .4a orloni faid icui iti im;neîislsls'bu uSp
5. is's'd wsille ;ir'

sscît large tquantifies
If we [urss bactk la tise article omn tlistlveti gast's, aeo %hiall finit

imat iisass-gae ane ver) toilil am ater, anid il la tis fact tisaI
psiîys suell :ss immpoîrtant part is explaiiig Ilse presemice of i-
slîsîsile Carbnbaite~.

Wiscrever organslc devoam stî'iom ior camiiaîstioas lasksmg plart te

carbomîse timxidett.L0,) as bu'îsg Ttsssut>etl . ht% ail urtdu-
tgar)' ii ssrsîit Cs5CrtlnSCi515, ail gaî..îutit il tiieore il
conisstanit ctssilimeml ai tire rîitilseure It il a aln cuistaiused imn Ille

Itoil as a îsrtîtict of orgsiic siet';s.
J. A. 'ul'assttlyui, tif sîsi extcllents %Vvk ofs?' Walesr Asî-i,

IirislsIseti ams Londîron, Eîsgiamsd. %aie at' batist ' isa isan isi aruîrs
si-ater-4 iiere i% mostre crrlasie acid gal'a it %torne forns tir otiser thisss
sîsi> otîmer %aigie iareigns satra. As ;îlreadti %eil, s'aramsic
tiox itle is very atîiîîile is as er ; stusse is abiîsriied Il>' riniig
ralin. trîdai stiti greniter qtsami l> a% il paîses tiîrasgis tise slit.
%Ve liave airea.ttiiy rmuit d tise ver>-i sl %atiirss mois Ilesart)i
caîrbotis;es su it ritre, anmd alusitmgl tise c-arbonmat es ai finmie ansd
iis;guieIia sire nesîri>' imsoîlule ils aater, lime>' sire ver>- solumble imi

svi-Sser t'omstaimisg carbimic :îcirl.
'l'ie carbotnmates of fisnie lait i ssagnc'ris appsrtîpriâle a portioni ai

tise carbauiîtr aci cqli cii.tîsast i> te t hs.t attie;idy"-xistsuig imn
cariiatr i villa t su tsii r tîxits ti firs dise carbona;te, t lis itîrrmig
waima i kmsuiwms imi slieiitr, as a i icarbomatt'. .rcsordiîig its tile

iciswsgetîlaltîi
Carbamnate af Uie. Carhisai As*id. Biscarbionate oi iiss.

-tat Cî Co, 4 il., Ctol Ca 1 ilu (Co.),.
~~îssdliaabimîste ai'

Ca rbsonate oif ismaa Caritîsh Acid. lah's.
MNg Ca, 11 l, Ca, MNg il, (Ca,),.

hallsftie bîsarboiates of lfinie amnt niagîsesia aust- s-crv Solublte imi
ivater, an thie îireacsse tif esîrbic oe ainsie andtl ssiagicsi;î iii
boiter uleposits ma> filera bc' explaied ab follows Tise rairas rs'at iit"

tlise etrti Iis.trgedl %vitla a, certaini tîlantaty tif tarliomsit jrtt, auid
s liat,ssg t iirsJutglst cie Noi! takle% capi a srii gr'ni er sssçîply, ta ct

.ftltcî st tisrarigl lie Carlh fsrart'i> t'eait'a t omilsi 1 %vit fi atîmisi
af ile c'arbonsate rock%, wiisii dmssols-e irai l. Aiter passimîg over
tiiese rtocks, iat iarmsîsg new solrmtitsna, tise %%;fter agauîs re:clîhes
flime smrfatc and formîsa tile suli> ai aur river%, iakt' tir a-cii'.,
fronts wili we g.ke tilr boier icerl suplplies. 'ruset..., icatrbsonate's
arc -cri- utsst.tblc ;atri tt are mmst la acort' soilsiblc' is colt! uart'r
lisan lat, aîsimig ta tise fact Isal a -e %v i t enisptrat tire drives off
Isle exccss ai cartbtsis atid andsile bit.irboStitt' is as a1 t'oS-
setiuenLe redut cd te tIsic arboaiae. iu -tit lm &audis ioms i is isenriy

sîssahtible. Whoei u l emperattire tifi8 a' F is rt.arlt'd a Isirg' lier-
seistage ai tise, tarbosit acid il, ditemi ofl', anti flitc bit arliomiate

t.arsetlri t taffera reliait. lion Io rir' carbsonate, :snd at 96 F.
uIl gîrecipitatiosi is comoplote. Tisus sic are rectily cmabled ta ae-
couitl (or tise p)resemiteai tise s arboisate Iaits lin btoiter ei7rtsîstt lois.

Next ta tise. arbatiates, lise suîpliates play amri impoîîrtant pîart
su food Micr. 1ie oflpsae ai iagniiistsi sotium anti

lo;%iiiare ail rendit) stîlubtlus irvatt'r, and alisisagli tlit' play-
.tSi iprtant piais iirs file treaismenr of hoiler lt't'i i'aI'rs, ne'il le
lic neferred ta bsere.

i'rabably ne scac-ftsrssiSg sait isas gaveis mostre troumble or iitcei
more desîiructise ta boiers tisan biuuasiiupliate oi -aliuisi. fil-
liîsrmu atids, rearîsi> attacli ncarl> tile aiialt' tif fie ssettallic oxids

,tisd es)eLts.îlly t hase iiier toiiirersutiam, fortsiig suiîIi.at es :sîîd
i-ater. Ilsus :

CitiliSS1 Oxîde. Stillluric Xeid. Calcim SSsmtjli.t t'. Wa':ter.
Cao ll,S0. = Ca S04 4 Ill0.

s..asiusni suipls.tc an suiphite of lisoe us forssd in natlure % idhel>
duslrusted, onaîoîî' sufise utnitil'5 fiîrtsi as% auSi> Jnite, amnd
inactiSa mit.re touiiniousi> as tise liusrate knoan as g>îas. Wien

iprsn usieated ta about ,40 *a I 5o -- e ., il loses a large lîroîsar-
tiam ai si% ivalur ai crystallization assd bccois iviat is kmsaa-ns ta
u% as plaater of lParis. Mis îîrodîsct is, as ive limios- capable ai
t;tktisg tmp ;sm ti iler portions of ivater a.nd ''settmîg ta ;a t Aos, liardi
sîamsy nias. Tise ans> dratss sutlshate ss% ucari> susoirble su %%.lier,
but tlise li)ttiracd faria- dusuis s .u I e.uJsly ansd liu lu about

ti KU1. ;as lime tempems.turt! ustrcutNes titi- 'Uitàlisit) O ttL
Aboie 28 a 1' - solitubsist> de, rcses s6es lu -i)sdi>. - -- ad -kt 3UU L - u
beconses atlssast esitirciy insSoluible. L'iiiike tige caurbonatecs the
tîresence ai caîbonsc acid gas bsas no effect ricisn ils soluibilit>,
il-, solubility being cstîrel>' due ta tise sclvent hiaiver ai tise wsater
it.scli. W'isen tise hydrates! stsiisistc tif lisse precipitales il baces a
portion of ils ivrter ofcysaliauos and it-isets it reatises rte
botter pîlate l ise balanSce, and it us ctinisctueSstly coîsverted isto tie
anusydrous %. aie, arid ltii chasnge iii t.r> %alise fotii is iangcly tlie
catuse ai hîrecaîstates cantaSiaig susiplate ai lfisie besssg luartiti iuîo
batela isard compact maaçs and formnsg %umci a troariblesie scaic.

As air-cady %taled, srspipnmic acsd uc.-t-ionatily atuluirs un %trealnsa,
etc. If bscarbonate oaillue or m.siguuc.t Itre pi't!icnl froc .7i;d
ivill ual exist tit tise %aitb afi atiis aud nsgnesini i'-ve bocal
ncdusced fram carbanates ta sulpilates. Tise sýame redsciams takes
pla:ce seisen ivaler cantaining atstplsuric acid l% passed aven linme-
,îone racks, anmd since nain w;rter has been %sowvn by nunneratîs

cisenists Ia cantaîn traces, oi sulphsîric acmd, flie preseisu -e fai ul-
phiare of fiie is largely accossrs:ed for. Tise cisierities of the
vacriaus nisetais landier cansideraîlon are ircquîenîiy present i fécd
water, e'.pecu'ally sodium ciiioritie, aSsitSi i% ainisfly cansSion sait.
Sirice, lsawesrer, the si-hale ai tise nîcllic cistanîdes a-e hsave occa-
%ion la refer lair aceasiiy soluble iu siater iaist (Io fl tomni scale
cxcepit sui e.îrcme casýes, ive do nal rerluire la rt'fer I i tisîi art asy
iesagili, particislarly sirice st-e ihall , ciluiret' o Ibcrsa tiîn fity ai
a Iater stage, cicl>' as la tlseir elect orn tlie scaie-formiig agent%.

Tise oxudes ai silicon imd alumînuansare ireiusently rotund mn scaic,
-and wiiei proscrit in any uliua.ntity, iorm a s-ery troishlexne scale.
Tlîey are niot easily soluble ils watcr, isut olten accur in large
quantifie2s sviîre musddy 'vater il; used %vitisout previcus filtration.
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J UDGE Cox Of the SupreMe Court Of the
Teleplione CcrnPus. District of Columbia bas latcly given a

decision of much interest to teleplione
companies and telephone subscribers. An hotel kceper
at Washington was threatened with the remov~aI of bis
telephone if he continued to permit the free use of the
instrument to bis patrons. He applied to the court for
an injunction to restrain the telephone company fromn
carrying out their threat. XVhile granting the injunc-
tion Judge Cox imposed certain restrictions upon the
plaintiff as to the use which might be made of the tele.
phone. One is that while boarders in the hotel niay
telephone for a baggage waggon, they are not cntited
to use the instrument to order theatre tickets or stock
reports. These restrictions are based on the fact that
the guest in the hlotel does not get free cabs, tclegrams,
newspapers, or boot shines. Judge Cox very correctly
points out that 'a When the subscriber allovs aithers ta
use his telephone it is an abuse of the tinie of thc tele-
phone operator. It is also an infringement on the
rights of the Bell Telephone Company, which receivesa
royalty fromn the defendant. Furthermore it is an in-
fringement of the rights of other subscribers. It is
vcry annoying for a subscribcr to cali for a certain num-.
ber and be told that the connection lie wants is busv,
that being due to the fact that a non-subscriberis ising
iree of charge, the telephone witb which connection is
desired"

TIE Committee on Legislation of the
Caaadiau Eiectucal

A»dtia Canadian Electrical Association thought
it advisablc, notwithstanding the short-

ness of the late session of the Ontario Legisiature, ta
make an attempt to secure a rneasure of relief to gas
and clectric lighting companies, froin untair and unjtist
municipal competition. WVith that abject in view a
short bill was prepared which came bcfore the Nluni-
cipal Committce After discussion those rcprcsenting
the Association conscnted to a suggestion of the chair-
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man nd other members ot the comimittee, that the
Ma-ttcr %tshod stand ov'er for a ycar. The committee
tbought that in veCw of the earîy 3ldjourninent of the
flouse, and the pressure of business consequent tyaon
an unustialIy bricf session, there was not tirne ta give
the bill the proper amount of consideration. The dis-
cussion, however, brought out the tact that thcere could
bc round no solid objection to the principle of the 11111,
%vhile on the contrary, the injustice of the present law
%vas brought into clearer pronîinencc. The neces,.ity
and propriety of some measure of relief wvhicli wvil pre-
vent ilie confiscation of electric iight investmients may
bc consîdered now to be gencrlly admitted, and there
i.. reason to hope will be forthcoming at the next session
ofthe legisiatuire. The electric light companies throughi-
olit the province, whio are ail more or less interested,
should give the Canadian E-lectrical Asscciation their
hcartY support in this movement.

EIN'r LihtngAN able paper on this subject wvas
flerosLgi recently rend betore the Northwestern

Electrical Association by Mr. A~lexander
Doiw. The text of the paper was that at the present
time the policy af electric light managers should be
to seli electric energy to every accessible user, at the
lic.est price which will realize a fair profit on the
capital invested. it was argued that the few who are
stili tollowing old methods and asking high prices for
energy are simpl * adv'ancing the cause of municipal
control. Perhaps the most important subject touched
upon by Mr. Dow in his palper was that of supply-
ing ligbt and power from the samne unîts. lie be-
lieves the besi practice of to-day is to furnish arc and
incandescent lights, as vvell as motivé power, froni the
same dynamos and mains, thereby greatly reduc-
in- the cost of plant and distribution lines. While this
is a subject whicb should bc considered in the original
design of a station, 3%r. Dow points out that there arc
instances ivhere old stations have been re-arrangcd,
with very satistactory results. Only for railway work,
docs bc advocate the installation af separate units,
giving as bis reason that there bas not yet been devised
a salisfactory system whercby a supply of zoo-voit
current cari bc combined with a general liglbting dis-
tribution system. In the winter season the Ioad on
sireex railways coincides with the bicaviest load on the
lighting system for an hour or so eatch day. MIr. Dow
concludes bis paper witb a plea for greater educational
work among clectric ligbt men, municipal authorities
and municipal tbeorists.

IN viewv of the effort that is being made,
1=171e Gas. principally by the eight or nine corn-

paries engaged in the manufacture af
acet lcne gas machines, ta introduce acetylene ga
througzhout this country, wc publish in this number the
muies wbicb bave been adapted by tbe insurance authori-
ties ar Germany and Canada for regulating its use. A
carclul perusal of tbcse rules sbauid bc:tuflicient %%ithout
furnher -argument ta sbow the cxtremely dangcrous char-
acter ofacetylene, and it is wcil tbat the dangers attendant
upon its use should be understaod rit this stage, when as
yet it bas -ome inta use in but fcw places. We arc sur-
pr.ised ta learri that ne nor two towns an effort is being
made ta dispiacc the electzic ligbt by.acetylene gas. '«e
cannot imagine tbat the effort will bc çscce.%sful, but
sbould the citizens of tbesc towns be induccd by specious
argiuments, and the novelty af the new light, to adopt

it in preferencc. tu the cle..tric liglit, ilie% %%ill assuredly
have cause to regret their action. A nmaterial that is
not allowed ta be kept within a building, even Mien gas
mach~ine% of approved design are used, except at ain
additional cost for insurance of i0 cents pur Sioo, per
ycar, or 2o cents per $ioo for a three ycars' risk, niust
indeed be dangerous iii its character. Further than
this the Germaii regrulations provide that per>ons en-
gaged in hiandhing the carbide should be free fromn heart
aînd lung diseuses and should wvear a respirator aiid eye
protectors. Thlese two features of the regulations ire
sufficient ta show the dangers attending ils use. It is
diflicuit ta beliee that a material wvhichi must be sur-
rotinded by' %o rnany sa teguards wihl find extensive and
permanent use. Certainly, no wveII conducted clectric
lighit concern need have ans' lear ot successful conip.zti-
tion trom this source. '«e are not in a position ta
speak definitely with regard to the price at which acety-
lene can be supplied, but the Lact that the NVilson Car-
bide Company at M'%erritton are contendingz in the courts
for the privilege of operating their wvorks on Sunday,
on the ground Chat on»l by so doing can the baisincss
bc conducted at a profit, and their staternent that the
operation af the wvorks thus far bas resulted in a deficit
Of %omle S7,oooO, wvauld; seeni to show that the cost af pro-
duction is so great as ta allow but a sinail margin ot profit.

V rceco CoilrirTios in:the manutacture of
motors hias benteresult of sonie
conccrns turning out chieap work and

of course inferior articles. It is very seldoin the pur-
chaser of a motor ever asks the efficiency, he being con-
tent ta get a certain size for the lowest possible price,
and taking the rest for granted. The resuit of this is
disastrous ta the company supping ttie potver and
instances of this kind are v'ery numerous the supply
company getting the name of being extortionate in its
charges, wvhereas the trouble is originally wvitb the
motar. %%le have hecard of smalier size motors (trom
iS h.p. down) taking as high as .4 e.h.p. for z îîîr

This is certainly flot as it should bc, and shows roam
for improvement. Purchasers wilI pay a higber figure
for motors wvhen the efficicncy is higher, and thcy wihl
find that it pays ultimately when they are paying for
their powver by metcr measurement. If, hawcver, tbey
aire by 11contract " and the cantract is based, as is
usually donc, on tbe amount ot machinery ta bc driven,
it is onlv naiural ta cxpect a 'l boobt "at the expiration
of the rirntract if a meter bas been put on as a check,
whichl is donc in ail wcll-rcguiatrd plants. The cus-
tomner would neyer tbink ai the matar being the cause
of the trouble, but lie certainly tbinks and docs nat
hesitate ta say the company is robbing him, wbercas as
a matter of tact hc is robbing bimself, for he is getting
an Lisi.r. for say 2 cents per hour and payingz about 0
Io 71'- CCrLçit er 3..1.Lez mainuIiciiirers seule
dawn ta making first-class apparatus giving the highe%.t
possible efficiency and they wvill find purchacrs%. Il
ihere vtcrc nit ain) poor machines made none woauld bc
bouglit. and ive are certain that the nianufaictusrers
themsclvcsý are largely to blame for thk, state ai affairs.

J W~,%-TEI pawer is atltv.is assumcd ta bc*

Wat Poei.more canomical than nn other source~
of encriu, since it ks supplied naturally

gratis.' 'c tbink, bawever, there iN cansidcrable roam
for discussion on tbis point. The cast ail installation,
together witb the purchasing ai wvater and poie line
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rights, brings fixed charges up ta such a point as ta
niake it very doubtful, indeed, whether power delivcred
from a watcr-driven plant for considerable distances can
Pe donc at a less cost than that produccd locally by
L4team. WVhere water power is limitcd and a reserve

Ptcam plant lias to bc kept, the advantage is stili more
idoubtful. Changing plants fromn stcam-drivcn to elec-
jtrically driven front sorte distant watcr po-wer, should
receive the most careful consideration, as no doubt is
ýusually the case. I)ifficulties, sticb as breaking down
af pole line, generatars and turbines bcing disablcd,
etc., ail tend of course to increase flic risk. Certainly
the chances of a shut-down are greater in the case af a
distant plant-a most important consideratian. Where
there is a large load the cost per light per year may be
reduced ta sucb a figure as ta render it an impossibility
for water power to enter into the systcm if it bas ta be
delivered tram a considerable distance. This, hawever,
can anly be donc by irst-class apparatus, such as hoilers,
engines and generatars. First cost, we regret ta say,
enters mare into consideration with purchasers than it
should do. This shauld be bccondary, efficicncy being
the main point at issue. If a boiler maker supplies a
boiler and guarantees an cfflciency ai 85'/ and f ulfils
samie, it is surely worth a great deal more than one
wbich will give on!>- 6o«>. In haw many cases does the
cfficiency ai the bolIer enter inta cansideratiun ? This
is a question worth pondering aver. If an engine
builder gitarantees a 500 li.p. engine ta rua on 13 lbs.
steam per h.p. hour, and fulfils bis guarantee. this
engine is a far better investmient than ane taking 26 tas
30o lbs. and casting only one-haîf of the ather. We be-
licve there is an uttcr lack af attention on this point,
and the sooner a tharough system ai testing boilers and
engines in steam and clectrical plants is inaugurated the
better. Whien this is donc and aId boilers and poar
cngincs% discarded, the question ai substituting water
po%çcr for steami is never likely ta be a very seraous one
with local plants, especially when the water power is at
some cansiderable distance and the power is generated
in large quantities by the local plant.

SAFEGUARDS AGAINST ACETYLENE GAS.
TuE dangers attending the manufacture, compression

and liquefactian af acetylene gas are pravidcd against
in Germany in a series ai rides issucd by the Imperial
Insurance Office, ai which the follawing is a conden-
sation:

j;% S.E% FOR EXra.ONESN tir.s oRp.,Es. Liquefaction ai acct'.-
ite nuait lie ýarracd out apari (romi ile manufacture and com-n
lire%-.ion. busî if the gas é% complrt-ised to cigli or mîore aimas-
plieres. the ttonipreCssîon also mtisi latte place man aeparate apaart.
nient. Thie.tparincnt% si bc welI lighted and %cntalated, have
door. opcning outut.ard%..tnd lie hrated only by maa or hiot
-^ater. Exaca-nat !ouaces of liglit ont% ma) bc îscd * or, in urgent
tczte. saiet) Itips% mat bce re,.orted Io. The carbidc niiIa
Icept on masitire-proof '.sc'.which miescssi liematred in
welI-ventilated div aparimcnis (flot ccllxra). The ves.els should
bc eiopened ont% t-. nccded for ammediarte us. A% faille dui a%
pio%%ible shotild bce made in bre.tkang up the ca.rbside. and litrson%
esigaged in thce worlc %hotild bc fi-te from hecari or bang diseasc,
and ,.houl<l wcara respianrantldeyeliroledors. The gas hIolder
mis lic %ituinied in ait oiien.,or an a wcll s-cnlalated apartmcint
away fromi lts: gcneraIing roomtl.tiitd it mubi bc provided with a
pre.%sure"gg. %n efficieni wahcr muis ie pl.atcded icwen the
genserator %at ithe hôçlder. The gas mu-1 bce genectd by abc
graduai «addition of carbade to a large excceas of water. and flot by

addng aae la...irbdc.l.oaprssan a actvlne lmreabans
ters aimosphcres% pressure muasl t- be c.irred oui an %Ironglv
coolcd apparatu-. In thae liquefaciion of acclylene. Ille conden.-
auîng vcs.cl mu%% bce enaplied at tl-e close of operaction,.. and tlic
cylinder'. fîe or the conaveyance ofîliqueflid acctvlenen muai have
been îeaîied coa :-o aimopherea pressure. and have ilhcir contents
sagnafied un tas outaî%de in slà-lc. lielore and afi fillang, the
.vlinder% smm' bce weighed with precision..and no more than i
kb1îo.aofacetylcne pecrilirc lîtes c.tpacity (zo.S!být. percuabic foot)
bce admitied._The claarged cylindcrN"mu!.t flot bce exposcd ta

lacat. Thec cyliniders and ail apparatus wlîicli cornes ièn contact
%villa ligi4ucid :cctyleiîe nîia-.t bc eaîtirely irce from c-î. And
sharp angles an va Ivts and apparatuis avoided.

RULv.S FOR WVoR>tN.-N.ked liglits and tucifer eaîaclas mqut
îlot bc tised ina aparîmaents oiacclyletie waork4 and saflen, litnpL
Intust flot bue opened. In breaking lumps ofecarbide, -a- litile dîut
a. posNible iJaould bc miade. Watcr must never bc added ta car.
bide, anîd only sniall picces of carbide added to watcr. The prie.

SIILdtnperatures iillals ibe lely oba.erved ini thîe coitiîîress*n
and liquef.action of thae gau.Th clndruedfraufl
« -tetyluîîc muit4 anaawcr toi and bie filed in accordance îvith, the
prescribed conditions. On oapenaing a cylinder. ltkc cars, the
acctyuaau isties i ery gradtially.

A1 col»y of the ruile.. muatt bie hurng in a suitable place in the
apartiment. Fines arc iinposed for breaches ai regulations.

The fallowing are the regulations governing the in.
stallation aund use ai acetylene gas, adopted by the
Canadian Fire Underwa-iters' Association, November,
1897 :

For ecdi approved Standard machine installed and niaintained
ani accordance wittî the following rules, in the building an,%ured, or
in ait), building connected tlaercwitlî, an extra ai Io cent% per$ass
for annutal risks4, and 2o cents pcr Stoa for tlîree year rialis must
lic paad on thie building and ils contents.

If thae apparatu% in thue building insured, or in any building con.
ncîed tlacwith, bas flot been approved by the as!sociation, or if
il is nal intalled or inaintained in ztccordance with %aid rules,
double ratzs siuat bc paid.

No charge ta bc mnade for an appravcd Standard machine .whrn
installed oulsade in a tirsi clas% building (having no comnmunication
with the buiilding insured). or ina building-ofany construction de.
taclied not less lisait 1.5 <cet.

RÉGULATbON%.
a. No apparatus for gencrating acetylene gas shal bce intalled

until that parlicular pattern ai machine bas been exanîined and
appraved by the association. Any manufacturer ai such appar.
-tits de-siang ta iuve tae us-e thereai sanctioned by thIs ascila.
taon, must furnisla the sccretary with a capy of working drawingi
and speciticatiaiis o a mterials uses! in niaking the machine, anc
of whichi lie %hall cahibit in full wvorking arder, and subirait saine
ta such tests as may be required by the inspector ai the associa.
lion. Thec cxpensc of such inspection shaîl bie paid! by the manu.
facturer. If the apparatus iu. approved by Ibis association, the
manufacturer shall bign an agreenment that aIl machines made and
sold b. hilm shahl bc %hewn by the drawings and specifications
fylcd %villa the association.

-. Every generator shahl be ai suitable capacity, subs.tantial
consltction and on approvcd principles, the interior parts easily
and readily acce.%sible for ecaiiation, double gcnserating chant.
bers rcquired, as there as no nacani. ai telling whcther carbade as
cxhausted and gas miay give oui aller dark.

3. AUl danger af corrosion miust bce eliminaledt and no capper or
any alla>' thereof ta be used an thîe machine.

4. Macre muai be no possibility oi eNcape ai gas whilst the
charge of carbide is being renewed.

.5. In generators whiere the carbide is alternatehy dipped anss,
and rai.sed ouI i tfule water, !suitable precautions shal bce talcen lis
prevent the carbade being accadentlly precipitated ini the water,
and lhcreby causing a too rapid genseration ofigas.

6. In machines where the pressure cfi te gas causes an inverled
ve-ssel ta ric and <all inside of anoîher that cantains liquid, the
cîcar space beîween ste twa shall be at leasi one inch ail round,
not tant) ta seccure free motion, but that the surface oi the water
may lie plainlv visible without the aid ota glaçs tube.

7. Liquid %cahs muîst lie in their natural condition, lot hiable to
be tiickencd by dcpasit ai lime or otheriforcîgns malter.

S. The liquid scats (except those from which the gas is properly
pipcd away) blhahh lie ai %uumcicnt depth ta resisi any possible
pressure ai gas inside the generator, and in na position shaîl thc3
lie leçs than six inches.

9. The supply of waîer ta the carbide -hall bc immediately and
automnatacally cul off liciore the press"ure ai gas inside lihi gea.
crator exceed% thrc anches of water, and a praperly protected
water gatîge, or gauges, -hahl bie so placed as ta show the actual
pressure ai gas inside the generator and gashalder.

a . Suatable escape pipes muai lie provided, îhrough ;which the
ga% shall frcly and safcly pas% from the generator and giaholder
ini the external air ai a pressure fiai exceeding three inches of
water, and before ai becomes passible for il ta escape by ary
aiher mecans.

ai. Mie papes for the canveyance ofigas frirm the gencrator Ici
thc g.a.%iolder, and those for tuec escaping gas., %hall ,e aI Icast,
ane inch internaI diamieter.

a z. The apparatus must be locatcd in a dry raom, wiîhout arti-
ficaal ligliî or tire hrat, and have good senîilaon ta the auler air
near the ceiling. 

lrmcs.3. The gencrator mut be chargcd and the depbos.itrnuc
hy daylight.

14. The deposit, whcn remoscd fram the genserabar ta lie
placed ai sale dstance out-.%de the building, a,. the -aim m;aý 4.on-
tain carbade that la not cntirely decompased.

î.The sc afihiquid acetylene or af ga" gencrated froi liquzid
atcetylene is aliaolutely- prohibuted, also lamps irosis which gas is
gencratcd from carbide thercin.

Sb. STORAI.E OF CatittIi-Sote pernaitted itiade lxilding,
excepai an gencratar morm, and ihien only an air tighî inehal çass
each casec ta contain ont>- anc charge, and tlie total quanticy %hall
bce limites] to the requirements for anc weec, as.-' il no ca-e cx-
cted Sobs.
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NËW W'ESTNSI.5sTER Ls;sTisc; STATrioS.

MUNICIPAL ELECTRIC LIGHT PLANT AT
NEW WESTMINSTER, B. C.

5>SMtiNFuUdts,o.D 0% YulX Cm At ttuusidtUS

NE% Wecstminster, Britisb Columbia, wvas the fsrst
city an thc Pacifie Coast-and ane ai the first in Can-
ada-to adopt the principle ai municipal contraI ai
electric lighting batb for street and commercial pur-
poses. t %vas not ivitbout a struggle, bowcver, that
the desired end was attaincd. Early in s89o a private
company came farward wvith a proposition ta furnisli the
corporation witb fifty 2,000 c. p. arc ligbts at a rate Of 45
cents per nigbt eacb. This wvould bave cost the citv aver
SS,ooo a year; but the number of ligbts rcquircd ta
light the city propcrly %vas at Ieast 90, and these would
have cost, at the sanie rate, in the neighborhood oi
Ss5,ooo per annum.

The question ai the municipal contrai and awnership
ai the water and ligbt franchises bad alrcady rcccived a
good den] ai attention tram tbe public, and New~ West-

the nccessary engagements fur buildings and plant, and
.arerards uapplied to parliamient ta legalize the expendi-
turc, wvhich was donc.

Trhe result bas been entirelv satisiactory, and to-da%
lie ratepayers of N'ew \Vestiminster woukl not, unde'r

.sny circunistances, permit tIse lighting franchise ta pass
out of thc cont roi of tise corporation. The city is one
of the he.st liglited un the continent, and the actual cast
of Street ligliting ta the ratepayers lins beexi reduced to
a nmere trille. T*1)e !ucccss ai the ente-prise wvas, ai
course, duc very largcly to the ability of the maniage-
ment, and ta the hearty and generaus% support of the
public.

IVIhen It xvas de<.ided to proceed tnith tise works, tise
Council's firSt Step WaS ta SeLure the ser% ces of a skillful
electrician ta superintend the construction. MNr. 1P.
Bowler, ani expert from the Raoyai Electric Campany. ai
Montreal, wvas finally engaged, and the selection, a..
events have since praved. was a most judicious ane.
On the camplction ai the installation M1r. Boawler as-
sumcd full contrai ai the systcmn, and still holds tise
office of city electrician.

A substantial brick building, two staries in height,
bo x i 00 feet, wvas erected in a central locatian for a
lighting station. The graund floor n.'as dihided into
twa apartmnents, boiler roomn 60 x 40 tcet, and engine
and dynamo room 6o x 6o feet -separated by a 12 inch
brick %all. The upper stary bas been fittcd up wvith
the necessaîy appliances for repairs, wbicli are ail donc
on the premises, even ta the re-%vinding ai the arma-
turcs, by the regular staff, and sa far the eiectrician has
bad no occabion ta send an> part oi the electrical appar
.îtus out ai the building for repairs.

In 1890 the plant put in consisted afi nc iSo b. p.
Reynolds Corliss engine, size 20 x 42 ; tWO Inglis 8o
b. p. boilers, wvith one i5o h. p. iecd wvater beater ; anc

D.EU %%"EsTuiN~sTER Lic.,isssu PL-%%T, Sîu's..CR\s EasEAi) AR( ~Ass

minster at tbs time bad decided upan controlling tbe
public water service. A systcmn oi wvatcrworks was
under construction and %vas soon aiter-wards complet cd at
a cost of about S4io,000, whicb systemi is to-day ane ai
the best on the continent. Tihe' city caunicil afi 189
wa% composed ai a set af tbarougbly wide-awvakc busi-
nes'. men, and tbcy dec;dcd, %vitb commcndahlc prompt-
ne%%'. in order ta be first in tbc field, ta proceed at ance
%vith an clcîric ligbting system. Like tbc sentry wba
was ordered to Ilshoot first aind cballenge afterwvards,-
the council, wvithout proper lcgal authority, entered into

50 light z000 c. P. a-rc dynamo, and anc 6jo 16 c. P.
incandescent dynamo. The engine is belted tona cauinter
%hait. and the d> namos in tuin are beltcd iromn the couniter
sb.slt. Foity :ooa c. p. ai,. ligbts %,.crc at once insttllcd
for sirct lighîing. and tcn wcrc reNervcd far commer-
cial purposes. The dcmand for incandescent ligbtingz
uns bi-sk iram the first, and within four month- tbe
iist,..ndcs,..ent dNnamo t'.s ocrloaJecd, %vitb applications
for ligbî still comsîsg in. The city was grawing rapidly
and the cauncil of 1891 faund itsclf compclled to increase
thse ca, padty of bath thse incandrsccnt and strect Uighting
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atoe he ratepayers did siothIesitatc to vote the
additional suini required. ""le ri-tit wvas incrcased by
two adjitional 8o hl. p. I)oty boiler-. ; one ia5o hl. p. highi
speed Dot), eigaie ; one 1500 80 C. P. inicanldescenit
dynaîmo, and une jo liglhî -000 C. P. arc dynamo, %vitl
the necessary lamips. 'lhle numbter of street lamps wvas
then increased to oo. and teîî nionths later the incandes-
cent systemi was again ov'ertaxed.

W~hen the works %vere first establishied the rate for

iticitsdebcent lighting %%t fixed at Si per ioo ailperc borne
hour.s .%here mcter. % cre usc-d, and a fixed rate of Si.i- i
for io c. p. liglîtN %vlere nleters- %,.ere flot used, boili Inter
rates hcing subject In a discont of 2o per cent, for $35,
prompt paymcnt. The works in 1892 wCre producing engia
a larger revenue than anticipated. and it was considered j -, in
advisahle to reduce the rates for private lighting to 78
cents per 100 amperes, wvitb the sanie rebate, and this
rate stili prevails.

*rhc reduced rates produced an increased demand for

tion hy the Royal Electric Company, of Nlottreal,
lias given good satisfaction.
le following figures will show liow the revenue~ bas
acd aninually since the inauguration 01 the - stein:

3 ~ ~ .22-867-39 1897..... ....... -
4 -21

1897 retturfis %ere highily satisfatctory. The revenue
from private liglîtîngi aînoua'ted to S19.(4'.3
and street lîghitiîîg, with
a rite of 35 cents pet
lanîp per niglit, produced

$ 1i 4.25, or a total of
$3.0,756.98, ilgainst re*
celpts Of $27,535.40 in
1896. The expenditure
in î8qb( wvas S21,327.01,
and iii 1897 $21,3882 2.
Titus wvitli an increased
expenditure of onN

S6.6j an incrcased
revenue of over S,ooo
wvas produced. L.et u.%
now deduct the total ex.
penditure front the total
receipts, and a profit of

S S9,37476 remains. D)e-
duct this profit front the
charge for street light.
:ng, and it will be found
that street lighîting in
x897 cost only Sî.3y. 4 ..,
or about five cents.: night
for each 2000 C.. laMp.

gress, and flot onl% %vill
New Westminster be

l'î~si.getting street lighting
free, but tIiere wif I be

~thing oer to go into the general retenue.
le 1897 e\penditures, %acre made up a-,oIos
est, .5 per cent. on $Si i ,ooo ; clerk, 12 months, at
$42o; electrician, z2 months at $125, $3.500;

neer 12 months at $8ol $960; assistant engineer,
onths at SES, $780 ;dynasmo tender, 12 months ai

1b!&, îJ -

liglit. and li sZ$.p,; t;.c cou.nci! na% again compclled to
reinf,.orce 11..- plant h% addingz another à 500 light machine
and a à:;o Il. p. Idceal engzine. Since thcn no additions

lîa~ bee mad, .dho htle still increaing dcmnand
wil ,peedil-, compel a further e\tetnsion of the systcmn.
The cost of the systeni as it now sîands is Si16,4 41.62.

:Xll tlîe clccîrical apparatus vas supplicd to the cor-

SwVTeîînIOri. NEW PLANI5TRi.ii1« '~T.

,%2-50, $750 ; two firemen, 12 months at S57-5o e.:ch,
Si,38o; tWO trimmelrs, ditto, Si,38o; one cleaner,
ditto, Sb9 o; one wiremart, ditto, $690; one wiremnan,
12 months at S-4o, $480; fuel, 12 months, $2,700; car-

Maith. 1ý0
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bons, $soo; Oit and waste, $300; repairs and new
plant, $1,o00; miscellangeous, $2,o58.22. The fuel used
is iillslabs anti sawdust detiverediin the boiter room
by the Royal City mitis at the cost above noted.

1-is WVorship Mayor Ovens, in bis inaugural address
to the city council on JanuarY 3rd, 18g6, very accurately
stated the present position of the electric lighting
problemi in New Westminster in the f ollowing words:
éThe rapid growtb of our electric light business now

brings us face to face with the necessity of either in-
creasing the pressent plant or retusîng new business. t
woutd be rnost undesirable to check the growth of an
enterprise whicb in a year or two promises to pay a
handsonie profit after giving us our street lighting free
of cost. There are two ways out otthedifficutty. The
first is to add to the present plant; the second is to
milie use of sorne convenient water power and bring the
current to the city by cable. By adopting tic latter
plan, the cost of maintenance would be reduceti by one-'
half, and as we would then have an uninterrupted service
day and night, the revenue could be largely increaseti
by supplying motive power to factories, elevators, etc."

CANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS.

NOn.-SCt5Tic5 or Arnociatims ame roquested to foeward lter for puli.
cation in this Llepartttt.tt not later that te 28t of eacit umt.

TORONTO NO. 1.

At the open meeting, Feb. i5th, Bro. Wickens
continued bis talk on the staam engine indicator, and at
the close was tendercd a hearty vote of thanks.

At the regular meeting the Legislative Comrnittee
ýreporteti that aIl the memibers of the Dominion govern-
ment resident in Toronto hati been written to asking
their support for the Engingeers' License Law andi Boîler
Inspection Act, which is te corne up ait the present
session, andi a number of tbemn have promiseti their
support. The regular open mneeting witl be held Tues-
day eveniîag the 8th. Mr. St. John bas kindly con-
senteti to give a talk on the strength of boiters. The
president requests a large attendance mid invites all
engineers te be present.

KINGSTON NO. 10.

A special meeting of Kingston No. Io was held in
Congress hait, on January 26th, z898. It was calted
for the purpose of visiting the members of parliament,
Mr. B. M. Britton for the city, andi Mr. Davidi Rogers
for the county, re legisiation. The foltowing members
of the association were present: President Simmons,
,vice-president Asselstine, past-president Donnelly, Bros.
Hoppins, Blomely, Woedrow, Davis, Tandvin, Linton,
Strong, Gascoyne, Selby, Derry, Bajus, Turnbull, sr.,
Tait and Orr. We also had with us certificated nieni-
bers of the Ontario Association, viz., Davidi Leslie, R.
McArdie, James Ross and George Hazlett, of Winnipeg
branch. The members proceeded to Mr. B. M. Brit-
ton's office, where they were receiveti andi made wel-
corne. Upon the arrivaI of Mr. Davidi Rogers the busi-
ness was then proceedeti witb by President Simmons
presenting an address, together with a copy of the act,
to Mr. Bnitton, after which Bro. H. Hoppins, in a few
welt chosen remarks, presenteti a copy of the address
andi the act te Mr. Davidi Rogers. Both gentlemen
madie a very courteous reply. After a few questions
were asked and answered regarding the working of the
association, Mr. Britton said hie would support tVie bill,
and that be would aIse give any assistance he coulti to
make it a success. Mr. Rogers said that he coulti sec
ne objectionable feature in the bill, but he would not
pletige himself until he made further enquiries At a
regular meeting held on the 3rd cf February a resolu-
tien was passed that a bearty vote cf thanlcs be tendereti
to Mr. B. M. Britten and Mr. Davidi Rogers for the
kind reception they gave the deputation cf engineers,
and alse that a cepy cf the minutes cf the special meet-
ing be sent te the ELiEcTRicAL NxEws for publication.

JOHN L- ORIR, SeCretary.

ENGINEE"S EXAMINATION QUESTIONS.
As most engineers are desirous of qualifing for ai

irst-class certificîtte, it is the intention to publishi il,
this journal from tinte to timie, explanatory anisswers te
the questions that bave beeni asked on recent examina-
tion papers by the Ontario Association of Stationary
Engineers, Montreal City Inspector andi other associa-
tions by whomi a standard of qualification is required. It
is bopeti by this nicans to assist engîneers in fitting
themnselves for examination. Herewith is given an
answer te the first question asked on the examination
paper of the city of Montreal:

QUK5TION4 t. Wlîat is lte ltighest safe working pressure of il
conitnosi horizontal tubular boiter, madle of tý" steel, wiilà ans
uiimaie tenNile mtrenglît of 6c,ooo pounds per squarv inch ofs.ec-
lion. Factor of saféty, 5 ; doumble rivettled. Lesngth, 14 fect,
dianieler, 66 incites, and 76 tiîrec inch tubes?

ANswEat: The strecngth cf a boiter islte %irength of ils weakcst

part,, which is evidently oitltte lise.% of rivet itoies, witere a
Certain atount of lte entire plate lias been rernoved by tîte punch
or drill. Mlany eminentt enginieers, sucli as Fazirbtirnl, Kirkaldy
and Eider, have experistenîaiiy investigatcd this %ubject, and tlle
hican s -!suiîs arriveti ai on boilers as tmtaliy mtade, were that
witit a double riveîted joint the loss of strenglth tna.inly'dulte tu te
rivet holeq, is 30 lier cent. of the entire %licet, and wit single
rivelting 44 per cent. Titis increased loss of %treigli with sngie
riveiting is due to a distorting leverage, cauised by tue tendency
cf intcrnal pressure te bring the centre of the plate% in ligne. lu1
double rivellingr this effect is greatly resited by the increased tais
cf the joint. Tue above resîtits, put inia butter fori for practicai
use, are, that the stremgîb of a double rivested boiter is 70 lier
cent. of the %olid sheel, and if single rivetled %6 lier cent.

In lle quetion the factor cf safély is ý7. Titis nicans titat the~
gCreatest tensiie stress that the niaterial cf the boiter is ta bu .,tb-

iected te %vben at work hii onse-fifbh of the ultirnate or breakanig
iblrcss. Titis aniounls te i z,ooo pousids per square incht of N.cliot
of the plate, cf which, cwing te the joinlts, 70 per cent. it double
rivettingi is the highcst permutteti, ard 56 per cent. in single rivet-
ting. Now, 70 per cent. or -.evcn-tetlis cf 12,000 is 8,400o, whici,
is the greatteit tension in pounds per square incht cf plate sectiont
that is permitted.

The %ectional arca of 34.incit plates per tincal inch is one.lîalf
of a %quare inch. At a tension rate cf 8,4oo pounds per square
inch, the equivalent rate per litteal inch of plate iii 4,200, atîd titis
is the ltighest tension altied. Leaving algebra and integratbon
in the bocks, it cans be practically proved tat in a circular boiter
sheli the tension per inch in ounds on a longitudinal unse, or a
line paraliel to the centre liste of the boiter, is equal te the pre%%ture
per square inch inultiplied by the half dianmeter cf te %hell in
inches, and also that the tension on a ring line is cxactly onse-half
cf that, provideti the head sheets are entire. But, by subtracting
the sut face removed for the in-ertion cf flues or tubes, lte pro-
portion becomes stili les. It is for this reason tilat in calcula.
lions on the atrength ci circular shielis no attention i%. paid to ring
lines. The question now talies tii form:. WVlit numnber mîttît.
plied by 33 gives a product Of 4,200 ? Dividing 4,200 bY 33. tîte
quotient is t 27.27, wltich is the anwer te the question in poitnds.

Irrespective of the îbicktness cf plate or tîte dianîcier cf boiter.
in caicmltaing the %afe working pressure of double rivctted bolers,
witb plates cf 6o.ooo potnds tensile %irenglth, the nîtmber 8,400 35,

duringr the procens, always arrivcd ai. atîd bence iimay lie msed a%
a constans. The followi:îg table goe% a step furtîIler, t i conistult
being ont tue saine basim, but in proportion la tlîc titickne,% of
plate, and alil sitat is reqîtircd te an-swer sucit cltse%Iiotiis Io1 divide
te contant opposite ilte tiickne.ss of pîlate by te itaîf dianteter

cf tule boiter in inches :

Costant for.ý >( itcets .................... 200

, ç .............. .............. 35

.. . . . . . . . .. . ..,675
..4.. . .. . . ..1 00

-.... .......... .. 4725

...... ............... . i 0

. .1 ............... sý

...... ............ 73

..... ..... ..... ..... .. $ 00

Exantpfles: . What s Ilte Iiiglici %afe worlciîg piressure cf aî

boiter of Itleabove descriltion, 42 incite% diamneteratal plates 4"
thick ? Con2.tant 3 1oc, divided b>' 2, ieves se o îiit:ts.

What i% the highest -.afe workittg preasmîre cf a boiter of te
%amte derscriplion, 72. incites diaineter and pîlaies ýj iiiick ? Cotn.
stant 6300 divided b>' 36, gives 175 potinds.

If these boitera had been single rivettcd the base con>tant woîtld
bc 6742o instead Of 8,4oo, and in te fir.I cxcaniple the itiglteati
aliowed pressure would bic Bo, and iti the second 340.

A valuable addilion to engineering lileraître is Ilte Egtcs
.Manual, compilcd and issued by Toronto branch No. i of the
Canadian Assotsatioç cf Slîaîîonary Etiginrers%. The book bcar.s
evidence of being carefuliy îireparedl, and te nîany tables andI
other valuable data contained therein has apparenti> been -,cIccted
wî h a view of furnihing to Canadian crngincers a work thita would
becf every-day service. A apecial featusrcis utc elecîrictl dcpart-
mient.

u rels 1"
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THE INDICATOR."
NI . ,. Wàcgz..

[No. 3.1
tiS f )oau %vii1 rentcîttber tIhat si, oulr firt -Inimator talk,

5SvC e.xiiiiîsd lise msttstltand attemîtpted ta show itaît it %vas
~ossgimîs.Jshiat %veit. tise parlicular fusîcltîn of i% dillerent

pai is, and the nmilt of keclîîmug ail asi perfect aider. Oui
*..usîd talk ctait site foaiî of.tapplýssig onr indîs.ator tosi m cglte,

%villa p,aomt antd vals tiglit astd salves correctlv set, antd i luaste
nu dotabt but tliat sounie of Vota will rcennber tie apgtearastcc of

tise diagraîn îvc salade. For tlai- es'enisig we wilI take tmp the
rceadimmg of tlise ditg ranttis, antd the applicatimon of the Ityperbolic
turse Io ditait what j,, knowst as li lIaw, or tlle lass of lise
expansl-ionl of g.v6es.

l titi.% thet ptressure of a g.ts at a coswn..a teniperature varies
a-4'rsl as ite space at occupies, or mnt taer iords%, double tise

volume, auJ ou redtucc lise pressure oue.italf. Tliti% action is
plotted out upat tise diagrasit ii tte %halle of a curve, and suie, <s
everytliig is correct ste %teamu expantisi curve slmauld follow
ver> titarlyin s se iacoretical one. Tihis carui) li e attainied
wlseî tlac cnginc and vatlses are in perfect order ; and site %tcan

sîtouli alot contain more tchais : lier cent. of inoisture. it is flot
go%%ible to rsvad a diagrant correctly wvithout applying tItis curve

Io it ; niait if vois know front the appesarance of tise diagrat tlaat
%.omueilsiutg i%. 'iramg, yout canîtt tell itow bad it is witlîout apply.
ing titi% curie. Omîe of Ille greatest troubles iru applyiug tise etirse
i% abiat ive do alot ktuoiv tise volume of 0cr clearances in 0cr
cyiiiidr%, for ik, bc renlly correct il is îtecessary 10 kmnow lte
:înotmnt of elcarance -. for itaeif %ve apply tise ctarve regard-
les% of clearane il would slart front the wrong place and fisîi.si
the %allie. and if tht, clearantce %va.. 4 per cent, of tlle piston dis-
platcemtet, our curie wvoultl bc tiant nuch out or place, wviicît
wvould lead ta% Io a wronig coniclusioni. If we intcnd to figure
tlle %%atler conuumptin as accouîtted for by Ille indicator, it is
.tlslsatel) nes.essar> ta t.ske tise cle.srance into the problent.

Tîtere are secerai svay!, in sihich ltse curve mtay Pc put taion tise
ditgrani. anc by figuristg the' pressure for tise different soluntes,

;and antiter b>' geonietrical grneans. i will apply botit means to
ste %.ailte card, snd tic wvill sec lîow tîîev conte out. In ail1 c:dcu-
lttios and sticaurentents in connectiost witm the' expansion of
seant, il i%. ncessa.ry go work front a line of perfect vatci;uni ; ibis

lisse you cars puit upon an>' card by mnsuring belosi the atmas-
plieric lisse %visita -. cale of tht' .. pring used to talie tise diagraiu.
a.; lb,... tius front ti igie ive nteasurc or figure.

1-take dinant No. atillon tite board ; thec cul-off occurred at
HI1

Di)ArÇ.A 1.

one-sitnth of Isle stroke. Tite sîtring utsd ta tsle titis diagratn
s.. a sb. %o liant cacit %ixteviiiii Ofran incht represe.nîs; i li. ; now,.

tifttect.-,ixtesit, îf an incl belc>,w tite.tatos)icric lîne. nricd il,
us' traw .tsiollter liste paraliel te il ; tii i: thse lne of pierfect

%actuunt. auJ ait our sîork mnust be donc front il. We now apply
tuse Nsals. sund nttsabure frosin it to Ilte top of tite duagran, andi
fiîs sve hsa% C 01. tii%. representsjusi soc lb... pressure. WVe lad
tlas% Iîrctsrc sîeltisetu' statît vav clsesd ai one-iantit cf Ille
stroice ; Shien at two-nsntlss cf %tc strolce sec wousld have jo lbs..
at titreci.inhs .13.,3 Il%.. *at four.nintla% :5 lb,.., at five-niittis z0
Ilts., at sm%.ntîtlàas 10.1 lb.... i srvet.nintlts 14.4 lits., i cîgitt-
itmntlts 3..5 Ilis., anti at tise finishi of thte stroke as lb... litresstre.

Nais, if se utr.asure tsp front lthe line cf perfect vacutum eacit of
tlîrr',e:itts. %illaî our scale, and dras a liste for cach, the' curve%% il juI£s oucis aile end of cacit ordinate. If wc svaut to put Ille

,%,îrs ean graphiastli>. ereýt a liste lo represent tite cleatrance. p1u11
aise litie cf perfect vatcuunm on sante as before, assstnte soute point
.% Jarre s. ite w lares are to comucide, <s.ay ai C, lte point cfo t-i)
strass a lise a: riglit atngles. Io lthe vacucum lne tIsai cuis titis point,

diteu divaie lise card up inb au> itunther of spaces, niaking titent
t. loci, itietlis r as point of s.sit-;sff. N,*ois, front the înter..ectsan of
tlte ls:,cs Il anJ% ai 0. lxs> >out %linigitt edge te point i. and
an.rk &sport tIse laite C. stliciL trosse% ; do lthe sanie ail cacit of
thc the'ssr pisits,. ieu tira%%s Igusi. frtnta rcai of titese points i
riglit asngle, tu lse laue Il. asns sehere thry mecet te ordiraîs as
tihe ffl.us.C h la..atc Ille .. îillc ta tits mn tis colors>. You m-itî
thite rc e stisat tue ex %so .u:sc follaîs. almosi tise saitec
posmuts ti gratier uietitod.

%Ne.1tn aista figure front hIe diagrani Ille antount of seater îmscd
lies utp. %%c %s an m.t'aur Ilte lteain ,il an> pseiot mn ilie 3.rule,
.,std (i tulai .. ouipite te amnourit ar% iaser ucd (nol ail j. Nowe,

I'aà,ci r.d iefore ToritîS, Assocs*.os C A.S.L. Febrnryn Sais. tSg$S. (For

if wc meiastare the steant jutai before the cxlitsst valve opens, uie
wili have tise antoustt of svater used.

We ivili salie diagrant No. z, an-d add the cleasrantce space to
tite diagrain. Tihis clearantce sic ndd 0 Itle voluime of the
cylinder up) to tite point %va have picked upon for out msea,,ure.
s'tent (0110 clearance only). bMulti 1lIY the voltime of cyliîtdtr up 1o
point ta bc inteasured by the pressure at titat Point, IlleAsue
frot te liste of perfcct vacttni. Tite weigist ci a t.sai foot Of

DiAA.V 2.

sheati of any pressure can be obtaisted from any) of tise lsand
books has'ing sucli a table. Titis diagran was taken front a Cor.
lis,, engine, cylinder s6 x 30, rutining 1.-5 revolutionti per minute.
Tite at-ca of titis piston is i98.6 stquare incises. Thte
clearanice is four per cent., attd amlounts to 24S ctîb. incites.

We %vill fix tise point A te be aîîcasured'- as il is just belore the
#extust vals e opens, and it is .9 of te stroke, or 27 incises. The
volume ofsieamn up te titis point is

i9S.6x z7+24s_

1728 =3. 2466 cub. ft.
The' pressure ai A is equal ho 135 libs. and tîte weigit of a cubic
foot of steamn at titat pressure o.03j of a pound, 80 we Iltse 3-24W
x -035 = - 1363Of a IL Titis is the weigitt of tise steant used
cacit tinte tîte cylinder is filied. Front titis is te bc deducted the
antount ofsteamg saved Sy compression in ciosing tite valve be.
fore tise mtroke is finisited. We siîl salie a point on te diagrams
say at B ; titis point i.% suclt titat ice knoîv the exhaust valve itas
elosed, and sic find thai it represents about s.28 in. on tite retun
stroke-tii is about itrececiglthis of an incht and is bearing thte

stme proportion te .9as 3.28 is tri 30 incites, tite lngtlt eftitestroke.
Wec titen hmave 198.6x 1.28 -1 248=.9oacb i

8728
Tite pressure at titis point is just 2o Ibs. and the %veiitlt of a cub.
ft. of steants at that pressure as oS53t of a lb. ; titis mitultiplied bi
.:9 gives tas .01482- Of a lb. Tlle weigltt of steant accounted for
perstroke is .551363 - 01482 =c98 ofa lb., and thtequanity pet.
itour is .0gS8a x -So -troices x 6o n'il'. = 1482.5- Nos, itow much
water pe.r li.p is titis? The' constant for titis engine %vili be

a 98.6 x62,q fi. =-76
33,000

Thte M.E.P. upost tite card is s3.65, lience we have s,3.63 376=
Sa -32 li.î., and the sîvater per lt.p. per itour wvill bc

1482.315 lba. watcr=28 . 8 IL waler.
.51.32 it.p.

We svili nowî comptite anotiter diagranta front titc sante cnginc.
NO. 3. WC use thte saine constants. Tite pressure ai .9 of the
%troke is 26.7 lbs., and te iveigitiper cubic foot is .067 of a lba.,

titen 3.--466 -0.67 .2 87i cf a IL Tite steant savcd nteatured
sainte as before, 2o.: lbs.,iteweighitt 15. 3 of alb. Noi .:-gn

.o5i3z.0149, and 2175 .0149=.20.6 cf a lb. persîrokc. Titra
.z.6-.ox6o ý3040.2 lbs. ofwater perhiour. 0crbi.E.P. in tii

case is 38.o-,; titis ntultiplicd by j.76m 143-143 111.P., titen 3040.: .
14.-43 =2t.24 lbs. wvater per itour perli.p.. oragaignofas.; i5103.

By titis )au wvill -. cc titat tite Iater cut-ofi' is vrr ntuch citeaper
titan thte e.srliier one; and il is -afe to -av tisat aIl engines are
wattfulil carly cut-caff, or ligitt loads, and titsat escry e>linder

gives uN tise beat cconont %vitgens tite load is greasonably heas>1 and
the cut-off occurring ai about one-titird of tite stroce.

il'b. dLagmsussed emilce ist n ac taxcîim and for tse purpotcôftbelrcaurt
wtt. .trr.J to double their orizisssl Cur. Ms tti appear h.twitb I1SCy am absut

ocse.hali tise orienal .cale.-Tmm Ensmn.1
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KINGSLEY WATER TUBE BOILERS.

*riffKîîst' pateent watcr itibe boiters, terewîtlî illtustr;tted.
arc coii%trtic ville two shelis, au ouler aile] ait inner. The~
0,ter stîctt fias vertical paratîci sides andt semi-circutar toi) tend
botin. rite etier stictl is fixcd paralîi lo file sides andI boitont
ofthc' puter stîît by mnis- of two flauîged tîeads tend mnmerous

~j.lt%,tcving a uniforro spacc ,%bout fotir incItes %ville ble-
swecn thlie t'v %Viîells, csteilding flic fuit lsiîgtlî of tule boiter. The'

of the floter. 19 is flanged down tiere itîchie..tong eachi side for
ile entîre lengttî, and îormes flic top)o cf themer stîcit by being
riçeted t0 il along. cati side.

The' tub>e% are thîeaded at Ilicir titillr ends wvitlî standard pipe
thrid. and arc scrcwved mbt tile crowsi shcet. The bottom cnds

ofie tbesarcplggc wihi ýC ii.ch iron.and are then wcelded
,olid. The tubes arc made of standard 2 inîch iron lapl-weldetî
plier. They arc short enoeugh in tile fire-box Io Icavc an ample
combustion chaniber, and arc longer bctîind tlic bridge %%-lit.
Any tubc cars bc readily scrcwed in or out of elle crnn siiect
wilhout touchrng an>' othier tubes.

The crowvn sheet is btrongly stayed by stay.bolts screwed
simult.titeousl)y, ai '.ariolus angles, into the semi-cylindricat top) of
the outer sheti and into elle crown slicet. These stay.bolts and
those connecting flic tsvo shetîs are headed on e.uch end. Tie

prtso flitc two flanged heads forming the ends of the %tcani
chamber are tikewime tiaycd by rods screwed simulianeously mbt
cach, iliee rails being headed ai eacli end or fittcd %vili nuts.

or sedgmntn, b1st, on elle .ontrar> , mir tîin< thvy *un- tr-gl.,tr
titn ew I lutîtretîs of tube-, have beemi siewvec oeil senti e.<-
aniiiied fiter scttuiineti, ses variouq parts of boiter% %wlîîuri lba'.e bevit
rtîtning for tdifférent perioids, and havet bccî ft'nît perft'cil)y
cleau ; in filti any seale forneti ini îîîîîtîfacîturing te lttes
appearq to bc loosietid ait renîoved by elte ebtîllîiion aut r.upît
curroîtis wheu file boiler- us limiter steatu. Aller suc titiis% -1iuga.
fions i tiere caau bc site rensoîsabît' doutib ouit lits% point. *1ie rtaisu
for Ibis cxcepîuolîat cle.iîîlîes (if elle tubiees usucvi wvtii wtt %. it1
skier file coîîstruion of flic botter. l'lic fetl wvater, ciîteruuîg aet
tlic front of Sitie boiter, botweeîi file shetîs, belowv the levei of te
gratc-bars, ini pasing tip) becontes intensely tîeaîcd before reaelî-
ing file ero%%iwntcet. ht is sweil knowii that weater, heatcd Io a
feu, degrces above hile boiliîîg poinît, parts %%-ell uniost of ils iun-
uturities, as mutie td carboînates of lime; andl et a ieînperatîrc tif
abatt 300 ilegreces Fahîrenheit, cqual tu 5: lits. sîcau irsuie il
case no longer retaine in solution (lie tpatif of imie, iii.aglieia,
ec., %lîich érun tlle iiieluet.tet sente en boiler-. lie tiîs
boiter titese umpurities, bcing sepa.raitect b>) fle itensc tient. lire-
cipilate inb HIe silace bctwccîi cie ccit. aeit boitoîn of file
boiter, vbcrc flitenct i-t fot stiflicieni to bake (tient iltt secate,
and wtîencceltte)- cani bc %vwnsiied otit oeeasionatty tîtrotigl e
tîand botes. This botter us;, ticrefore. by its con',Iruîctioi, a lier-
féct fe.ed%.arer pturifier, nnd ou sedînieni or %calte %..ei galtber ini
flic drap tuîbes. bec.nuse ont>' pîui ilied w:uier reacties file crovi-
stîcet fromr wtîmch tile tubes arc stipptîed.

The boiter, beisig intcrnntll fired, lias lieu fire-box eiittrety stîr-

RRass-sTiNr Two Ki.NGsi.tX %%ATER 'Ti. Riot.ERs oi, i5u ii.1. rAcII.

Thse watcr is contnined in thc tubes and in elle spacc beiween
the sheits, and extends up a few inches over the crown shcct.
A%, tIis waicr service cxtends unbrokcn for tbe fuit lcagth and
widih of the boiter, no rapid fluctuations of water level can take
place, atthough the boiler is a very rapid %te.t.ner. It is possible
to supply any capacity of wvater or sicamr space by cxtending the
ouier -,hetl upvard --bave the levct of the crown sheet t0 any de-
sired ht'ight. ht is surmetimes desirabie Ic sietns inem-se the
sicair space %whcrc large volumes of stenm arc rcquired et one
lime, which occuirs in variouq industries.

Regarding the construction and cfllcieacy of ibis boiter thse
mnantiftcturers mvt: No steam drum ix uscdontic.se boilers Thiis

es climed bc bean adivantagc over most water tube builers, a%
wtasmari% othcr types, as a stemn drumn cevaied far above and

aira>' fromr the hottest lire cari of ilbelf act ontyasa condenser, as4
il îs elle tendcncy cf sienne Ici cool and condense immediatcly on
teaving the direct action cf the lire. In the Kingstlcy boiter the
tubesî. beîng vertical and short, lîbernte steamn ver) frecty, and
wîihout friction or impediment, which in att wnier tube boiter% wvitb
inctines: tubes causes a, large perceniage of tuer be carried up
with the steam. Thîs ns also onc reason why lts%. boîter produices%
div -team evea under tise heaviest forcing.

liv those who have flot investiegated, an argument may bc ad-
vanccd regnrding the depo,ît or sedimnent in the tubes. Titis, the
inanuf.tcturers claim, cans conctu3îvciy be.tnsw,.cred by referring
ta boiters whtch have been in use for upwards of ten years. One
of these, in Chicago, being fcd on the dîrtct of recdl waters, bas
been in use for nîne years The users, a shore lime ago, 'vrote.
" %%c have never tend any troubte with the tubes fitting with scnte

roundcd %vith a Mie-jcct îe ine-atidecent ga f rotite l
fuel, passing up amcng tlic short tubes iii the ire-box, arc drani
backward among the long tubes te îthe enid of elie boiter, wtîene-
îhcy divide and rcturns, hatf on each sidle, bc? wcn ltier otiter Ntiett
and the brick casing towards the front of the lieler.
Fromn this point the nowt nearly cxh.iusted gases cati
eithcr bc car-icd by mecans of a saiddtc over tule front
of the boiter direct Io the chimncy, or they can p.tss clown
into a flue tînder tlic boiter ntong ta ils bac< end, atnd silence to
the chimncy. Tiserc ii ou appreciable différence in eeoîîoniy of
evaporation betweçen these two meîthocts of circulation of elle
gases. The tubes arc " %îaggescid" in the crown %ticet atitlare
spaced at such di-tance% that the gases wii-i pas zig.zag anti
strike cach tube nt rigi angtes, %vtsite being conflned on att fouîr
i.idres by thse waier-jackeicd %heit of the boiter, loe netrlv.l atttiîtr
avaisahlc tient before they arc rectirncd on tlle %ides. I-or fln-;
reasons ibis boiter cans be operated also a% a locomotive boiter.
The gases arc passed out cf the chinny ontv %uficieiîtiv lent sa
ensure a good draift.

This boite .cuie liter sami- Nze of ciîimnev as enr otlher
tyie of boier. For baot svnter heating tor building-. iierte i,. unt

change in ttic construction of flic boiter. tic 'ctrain %pact hrtIit
simpty fltted tc the top svitti svater. TVie Itiet eco-unnv i te
samei as; for stcair jturpos The circuilatinn nrIltle watu-r i% thu-
most direct thant cans bc dcsired, as ttîc i% a continuai tinisîter-
rupied cise (rom bottomn te top cf tic boiter

For marine purposes itîcre is no chanre- in the t-ossetl dresugn
of the boiter, the différence bcing in detait', antI .eting. a% te
brick casing coîîtd flot be ucd. It Ila% bcen iiîstnlerd for elle
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hlgit*st lrtts.attd 1% a's e.t'.aly t:ltalitt' a nd il% duîrable a8 siîî
licmier, malil'.

''lie :ttnoi cil Iniali cu ' appita t white not g' l italt
tIii' hlter oct t pt''. cile-tit d les' grocîtic a rta tgisis it- olie icr îrd i.
.tart lye oî'.tf ittu *iital ti :ttt'î tubeî lîtîmier'. tIr Illett i rlîî sst

lîiî'.ittitl 1t-,'' ltait ciît.hall îlmt'ir tulit ctnttt2%. Il r.*tgtires
geeqI ti' l îtîmtivt'gltt. 'llie brick t îc'.îîg t'. ii..ît tinly for tlle

rteluti îts '' andt litie' slet-tr rc'qttii e'. seiewig. A%. t iitre i'. no
iirt'.hrtel i'îirîtc'e it resit:%v jertotlk'.mliv thet repairs are reducced
tu ai ait lti iiigit.

Il à, mti tîc't t".'.arv ta refer Ici tite frexcepttiaily higi ''îaa
til.t, xt'sttîtcîtî of tit'.i, biler, a%. tii' cotl bc rc.tdily îirt:tiiedC

lm<îS lNi Vt t 'iN %t,> Il 1;011îE )ikt.1.atRtaî to
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fronit it s c'onîuts ni ai. 'lie ai vert î'bellent of' t is imoier %%d ii
fouti tu aniot ber Pa.ge.

TRADE NOTES.
'llie Mtltîre-ai Elect rit Co. htave ree'eitly riittctl i, itîcîre C'On

itiîtti'., Ireilise'. aI No. mSc>S Notre Dllet sin-e t.

Ti'te Ric.'lnioncl Couity Elet'trie Co. liat purc.'iased a Wo Lk.,x
K.C. wopitegenerator from the eaiZt)t Electrie Co.

The Bcickingi:tn Rcducî'îon Compaty, of Bucinîgham. Qtie..
i!, iît.tllitig a 200 k. wv. pawver generator. Tite orclir w.î,
gi'.on tu Ilte Rzov.'a Elcctric Co.

Tite Ossekcag Stamping Co., of li.cnittn,
N. B., liab pcirciasedt fromn the Royal Eietric
Co. a 2oo'light inc'andescentî plant for lighting

titeir works.
W. B. D.'vey svill inîmediatcly comnncec

tbler.ition% for the lighiing of' Grand l'ork,.
II.C. T1ite order 'or the eiectricai inadîiiîtrk
compiete, including ai i,Soo-iit altenazkr,
lia% bean given to the Royal Elcctrkc Co.

Tue T. & IL. Eiectric Co., sucs'es'or'. t
Kay Elcctrical Mfg. Co., report recent s.tIe'.
of ulectric motors from s to i- là.p. go the
folaowing firms : Norton 'Mf. Co., Max~
Bernstein, Leitchi & Turobuil, Bain & Sache.
Elcctric Liglit & Pokvcr Co., G. ILi Melakin'..
Donte'.tic Specialty, Co., Toiton & >lcK.t',
City Brass Fotndry, H-andi & Tente, Ilo.t.
Office, Geo. D. Membery ; alto a -o-liglit
dynamoc to Bain & Colville. a 400 gai.- pinter
tu the Ontario Platini; Workuc, and a i5o >,ai.
jîlater to D. Moore & Go., Limited.

A ver>' s'ttisf'aciort' statemcnt is prc".e'nled
by thte annual report of' the Canadiait (;clienti
Electrit: Comîua-111 (or Ilte Vealr 1897. 1t sitûa'
the comipany to bc practie-aliv frec front de'bî,

and to have aset-i of $i.;8,;. flot.
clcnd'. atI lte rate oi' %ix fier cent. per anîtiins
'.vert' paid 3,otiî itne and .3ist i)ec'embcer, asiJ
tue %titn of' S4o,000 was c'arnîcd ltîru;r.t go
rezsert'e fund. T1'ie volume of' buitucts tlcring
the venr was exccptionaily l:trgc, wii Ile
v'alise of ovcrholing contracts in proces.% of'
contpletion iN more titaî 5ioo,ooo grcaier itan
at te datec of'the prcs'ious ye-ir.

Tite Packard Electrie Co., of St. C.itharite'.
have estabiisied at club flouse and rccre:,tion
grottnds for tite use of' tiîeir emplovec'.. The
cltub itouc cansists of' two roomas fintm'.ed it
nattiral waod ouled, and vitil a largt' oid'
f.tliiened lire place. Tite grotind- art' extea'

1' sive, ind have a rink for teinter sport.. and a
field for laicros'.c. etc.. for sinier- port,. alka

- - rovitions% for batiting. 'Mr. E. E. Carv,
manager of the conlpany', was ciectcd lion.

p i>~rei.dcnt ; 'Mr. llingay. Iprcsident lr'n
ida.s sac. 1resident, wvith asviea .onililvic ltaff

oi' officers. Suitabie by.iaws were atiapted.
It i.% grattfting to rcord thîs ecitlnc et
fniendly rclatmonibhip betwccn employcr% atnd
eniploveecs.

- Tite cantract for -street ligitting it '.lîc
* ttwc'n of i.ind'.ty, Ont., expire.% on .l~;.

nexi, and a resoition litas been pa.sed in
îthe Cotîncil athorizing the Fire ant i ght

Conmttee to obtain prticularîtas Io tbc -- sî
of.an electric light plant to' bc operated b'

R tvta TE-sT. the towtn.

LONGITUDINAL SECTION. IVATER TVIIF 1301LEIZ.
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POWER AND TRASMISION KINKS.

k order to get the most out of an>' powver trans-
mission, the belting and ail mechanical parts must be
runto b~test advantage. If belted wvitIî a ioosely, Iaced
bels like that shown in Fig. i, the system wviIl flot
rIst' weil, as the splice, being open, wili slip upon the
ptilceys. 'lhe samples given in Figs. 2 and 3 show the
plan cbl procedure which miay be foliowed by the crosses
on the back whicli are reprcsentcd by the dottcd lises.
l3y thuis makcing good, substantial tinions that draw the
bLtts of the belt togethcr evenly and secuirely, less
trouble wilI be hiad regarding the drivinig mechanisnî.

Do flot ruin the beit too tighit, as il will strain the
bcarings, cause friction, and consequtently there wvill
be Ioss of power. If too loose it wlvi be likely to slip
on the pillcys and caisse loss of lime as wvell as uneven
wvork. It sbould be slack enough to be readily trans-
terred froir the tighit 10 the loose pulley without exces-
sive strain on the shipper. 1 have olten fotind a ma-
chine doing poor wvork owving to the beit shipper being

4

~Z3a

set zis in F"ig. 4, in wvhich the belt runs only partly
on the tight pulley. Set il to run clear over on the
piflev as in Fig. 5.

W*hen a shaft it worn down as shown in Fig. 6, take
il to the shop and turn il down like Fig. 7, then wind
w~illi steel wvire as represented in Fig. 8, and a fairly
good job w~ill resuît.

%Vhcen a cog breaks off ot a gear, shape a new cog
and dovetail it in, in the maniner shown in Fig. 9, and
insert a steel pin to prevent the cog trom working side-
iiuse. When a bearing throws oiî in a place wherc it ks
dcsired that no drippings shaîl faîl, cul a key-%%ay in
the centre of the bearing, about haif the width of the
boit, and put in a felt pad as shown in Figs. to and i i
the pad absorbs the oiIy matter.

A lag pulley vviîh wood is shown in Fig. 12, by
boliig on sections of pieces cul to correct size 10 formn
a snooth surfacing. On the surface put a cernent com-
poscd of two pounds of black pitch, two pounds glue,

one potind iinseed oul. 1 have ofteni travelled far 10
sortie miiil or shop in re--ponse to at call fron the pro-
prietor, who bas written ta the maicers of bis new nia-
chines to the effect that the saine (Io flot work right,
and uponi arrivai at the factory have discovered site
causse, flot ini the machines themiseives, but through
sonie defect of setting up or starîing. 'lhle pulîcys,
for instance, are sonmetimes the whole source of the
trouble througli being too qimall. The builders of the
machines cannot tell just wvhat suze pulley to furnisil
always, consequently the selection of the~ driving puiliey
often falis to sonieonse at the iiil. I ligh sIeed is the
aini :iowadays, and yet pulicys of' but six or seven
inches too sniail in diamieter are frequentiy uised to
drive machines. This iî:s many bad effects on botb
machine and belt. If lise pulîcys were larger in
dianieter, the resuits wvould be mutch better. The writer
lias often proved this to mansuflucturers by Iagging up
the driving pulleys on the sh;îtt ini the miannier shown.

A good belt tighitener for large belîs is shown ini Fig.
13, consisting of the two double end boits ai cither side,
arranged in the ordinary wvay, but threaded riglit and
left, so that when turning the centre pivots, both ends
of the helt are drawn toward eachi other sirnuitaneousiy.

A shaft rec-ently broke short off near a couiplin1 .-, as
showii in saniple 4-~ WVe desired to ruis the iiiilE until
Saturday nighît, and as the shaft wvould tiot bear
sbhortening, we puit another coupling on the broken end,
keyed il firrnly ind inserted boîts cicar through front
the former coupiings, as shown ini Fig. 15, and the mili
wv.'s kept running.--lower and Transmission.

NEW E-NGDJMRG SOCJETY.
TuEF members of the engineering staff of the Royal

.Ilectric Co., Montreal, have formied an association, to he
known as the Royal 1Eiectric E-'ngineerinig Sorieîv, thie
priniary object of wvhich is the advancernent of know-
Iedge in engineering subjects. At Uic inaugural mecet-
ing on February 14 th a constitution was adopted and
officers nominated. The memibership inchudes sonie
fifty charter and associate mcrnbers and îwelvc
honorary members. The meetings are to be held every
two weeks from October it to April 301h.

The first regular meeting of the society was lield on
the 24 th ultimo, at whicli officers for the currenit vear
were elected as follows :lionorary president. 'Mr. ýVni.
1-1. Browne, general manager Royal E-lectric Company
president, W. M. Bucke ;vice-president, IV. T. Dix
corresponding secretgry, R. F. YMorkH>l ; recoreJing
secretary, W. G. Angus ;treasuirer, L A. I lo%%.ti( ;d
librarian and curator, F. Cushing ;conimitice, J. Buir-
nett, L. Mudge, K. B3. Thornton.

The Auburn Power Coinpaîîy as l'verlboro* liait- oidered a
direct connected %tib-Niationi tuait front site Ca.îadiati Gec'îral
El1ectric Co:npany, conNJiing Of a 75 11.1. indîîi'iiOî mulor direct
connected ici a ihe-1acind~uction, int)ur. J-roi, i% vn,
ctirrent %vill bc supplied at 500 vols, to sNitail power user,. throîîgl-
aut site towvn or l'ctcrboro', i ha. iig beeri fkiund i liat site ligli
pice of inducion mnotor.s preventui ilîrîr gencral se.

The Gcncral E-ngmîecrin)- Coripuný of Onta.rio, L.îîîiiied. L,.u..e
duîriog site la.s! nonilà lîaîrcli.ted site~ paient,iti *tnc1- tsi.f the
WeekN-Elclred Co., of Toronto. Ti, capîital ha% bemil illcrt-.Isu*u
Ko S.10,o0o. J. L.. Caveruill, Mont real, h li ee, elceidpu..d'i
and James 'Mill,î ':cc-prcident and gencrul iiî.tii;t.aer of iliu' site
coinpany. The coqnpany have clo-,d orders for site (uîî:îai f
site %teamer Nortiî King. or Kieigsîon., aîî tiioon s divage. cohhîmîg
wood harbor, asise Kingstonî penitentiarv.

Thec Canadias Griscrai Electric Conîpaný h.u'.e (.ltiet .t t. onir., i
w.itli thue E. B. Eddy Co., of 1111îl1. for a1 -ooa .i;o lîi.gii 1111ni,
polar dirct current gemer.tor for liglit isg i hrmis milîs; ai l il.
WVitli thee machines îlîev 'vill amîsIaIl %landard :îîarble pxumîels con-

.îning instrumeîînts of tic Iaicsî type. The cutnract tulo cover',
111e %tupply of matenal for the '.'.ringz tif ie plat v In mi srit at od
ance w.iîî sie Iatcst reqiiirem ,nts of ste lire t. sidlerirter%.

Nir. G. 0. S. Conway, of Sitinerliel, ui%e aiti t.' haie. lit-i
succcsful ini forniing a compati) lu dc'.lo t he '..air p.".'. r .mî
Grenville and to erect a puîll niili mn conmîctiiî t!ier'.viiii. The
%citerne incliîdes site intallationni trf an ectcîrl plans for sie pur-
pose of ligiing ste Carillon and G-rcn'.îlle tan.'l,. tlie- 'iiia>ge, tf

Cýarillon and ÇGrcn'.ullc, and the turs of a a.usur..ndl il, lu.,
fîîrnibli power for the proposed cle. iric t.ou'a 10 peî.ue oni ilie.
nortlî slorc of sie Si. l.a'vretce river. fi i% xe.tc thai ilie
final negoiiuins %vilI bc compleied in about ilirc mninli%.
Excmption from taxation wilI bu' granted b: the ttussîl, .uîid .uls a
bonus of $1o,00o.
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Anlet tîtaure lelii.erti..n flie ;utblisiter or tis journal lias decities to devoîe à. certain agn(tunt of .. pacc exclh monîli t0 -ita)' bt-tc ternes an k.luct,,l
t)eptimcît. iittcrrin tt niîestantýai tnd etemruai furIsu la aîid ,naitiegiiaîiscA tîrotlems, %dtl ttc li%çscsed. illusîraied, atd ai (ai as possible rule and cxatîîtijbl

t
c.1-.t I h

te.jts utocettr in Iipeiteotlraetl coîtrilte to file% *eparlîintl renularly cith monih, amti beltre .iittiiti actuali naîiiernatical pttï lent.,ueý ofst aid.1hv il lar lucte i L,
ittirly ininmdut le ubctti> aittît,.

'1lte luinury oqecl of tinttlîriuentis .ciefly t increacelle value otan alre.sdy naluaile paer. hi- placiîîg in elle hândtîoteîery enriîecr ieboiî, hntet
ofilie rt.ittitctttat iuî,tn ,î.ei u matlite.t.lç,, sotte baller ai mili enattie titnt b> a grille studà tu imiter itee iîtî inrcae enesisacal attd cetritat formul..~.. t
mu.i va2u1ite etgit.errinx wotkt and piublications trou lune lu siesne cotain formula thbal iinî tatty ca-set but %aguely unitersîood, retd very ofliînînirety itîîlîtî1~

r'ndclr. an oiterwiie valtbat.ie wort, itracîitally- valuelest tlt the reader.

ittinit j ai nt uht Iaristar point «sîT ,.attulitn. ,.tilj ç.,mmnc beue:tat amasr of %crent illlitb. and Pat eperience tad to lecaretuilbcooaîd,bearnew
u.rt:r liave flt been able t , ic inttir earty eduicaîtoti for jyear. Knowiniz t,> ottIcrMaio andi esîterietice Ilte greau tecessiîy of iaîiig a îthoroj.t eirîy

edcaion lettre aliemplins; lu tlîetlt and catottate toobleni. atnd flie altots tiller imî.iblbltiy e oIlle sludeni arrliterie ai a siâlacr. ociuîio tii tit sltidars sthtmt
îturoug fil toWleife of liter tiiote of tn.tliemAtics invulsei. 1 liaie decidet lu commeince nt a point antd carry oui flie tirecramîtes oiuît d in tisjourtl-u'.,tnmencinC ai
the tosisdtion aruntIdîaîtàtitg tty ca,) stages uentitei tîritutties undertying the mnot obtuse and ttifftculî formula cati Itc readily ea;ttsined aîId caiilytsîderîuod lite aiu
taiRes lu ire teries trout an elucati-,,t otflibattîtn. cuuilet mitit jiractical niectianical abiliîy, i foo wel: untuerstoud to reltuire comment.

lie gl.ot;ramîîne whiicit hai tieti ouflinent for the succeng reine rettontit% Witt etibrace
lirct i AL F$tAC'rîoN%-)ettnttl0nî AndI eslanaltin of î.ritictî)lea of, and method ofrzducison lo ceomton fractions, and vice nerNa.
SQu'.nn AN..0 CI RCU LAM 'tI bc i-ietiiion and euî,lanatioîi and ltractical deîîtonsîraîitiîso.
Cvic AI ANît CîLutîI CA . %ItubsniuIt-i>eflitions aenti extutanalsutti of, mille grat.îical itsl.
SquAhte ANil Ctîîtb tletuîtn anti explariaions ot.
SAPIure VALYR CA9IctS(N.alî *<SI-rtne andt L.ever Tye>luîîbnof. with ptt-cicai demronstrationi.
IktILIot COrTRCTcION - Sîsyn., r*teîî, joint% and seants, irita and steel I)tile-tlrçngîti of, wiith fotnita aid peractical demonirajons.

le iî net the ittiention tu (ii îheie cotuiftia eitb a iais o<ficgures hitatily cotîilentW without reterceic t0 any lxirlicutar objecî on the cottrary. cvery lîrutn wiiibe
aretuil ltoutit oI. aend tniIl sutt informiaîti gien ai wiîl bc of u>e lu )-ou, aid ai effort wiii bc made, lbent oui experience and a komicdge ofthe re«jutreitcîis, W, cuite
Mei scries ut tenu cupitîctein cicry particolar. wtV. 4 >1 tlt4i...

i/tkTIcîc.it X.1
DROP IN POTENTIAL AND SIZE 0F LEAýDS FOR

MULTIPLE ARC CONNECTIONS.
(Conlinurd.)

E~~îîE12 :lis Fig. 3 WC .:îve rep)re>entetd a pair of inain-4 Ost
winich wce bave t0 connect four grossi> cft Iantp., con!sîstilig of five

Iaii cd con iet ed in mulîtip ile. file ianip, bave ecil a rcsist-
-suce of.-00 oliînt.,. Tl'le E. M. F. of flic lermiials Io wlîiclà lcads;
arc ccntcîed i% i su volt% n,:îd si is de.ired te elle%% a drop ini
îîoteîîîi.àI tf lu Ioul,. bc ie nieJ etqîîall) bt.In en echd of tlic
foq.r grcupl% of laîtîjîs. Wit nitnsl bceu roitnte f fle four
%cc on tir %vire?

O 0 3 4

Commetteing ai guntilp i. *ne te anl E.M. F. of s07.5 volis, aI
grossi : loi .,cit'. ;et grt.up .3 l02.5ç volts, and at groulp 4 800
voit,,. svitlt a uîî,forîiî dropî of îitct1ý:l Of -..î volts beîwcen ecil
Of filie groiàl... Contil 'it i lig tlier t alculatîcît al the ext rcîîc entd
of lead, o:t ai group) 4. Wve have - Laoîp-, cotnnecied in parallel. cadli
n% iI a re olmi f 200o chtn. 'Tîen v'oînbied 1R cf grcupl 4

'l'4t .o lit.. asid a lofal t-urreui tif '~j- .. i amperc.s. Tie- -
cluIrent 1% of %ct ion 3 te' 4 tîteti i%. il 2. tomn.

Takiîtg no-w groupî 3, calculalisîg liv %inîilar îîtellod-;, and bear.
ittg ini mîinti le faèci 8tat (lie conîhinent resistanice. of Ille wkiole of
lier grcup. inlunt lie ftic samc. %nlce flic nuîtnber cf hattîps in cacli
gloup are eqttal, tot:d urrcn of grotip 3 thenre i

2.6ampercs,
40 i

Antd .inîce lier eurrenit requirent for groui) 4 nt% pass thlIîgl fihe
%vire NsiillNlving group 3. WC gel.

Curretît (if grotup 4 2.,; amipercs,
3 :-56

Total current nvirc 2-3 - 5-06
*Vîrillircul 1 (If setîî2 ic0 3 then &.% cqual t0e \ .=.9

01111..
Takîng noue groîîp : and calculiîîîg in exactil stiîl:îr manner,

14,à- 2.6z ampleres, andt 2.62 + Z. S6i :.5j = 76.totl currcnt as

Pic.. 4.

ing on %vire %ecien t to 2. 4*1 >.=.2 ohms. required R sacc-

Groutp t - z.- .68 amipere.-. anti _.6q 1 .S 10.36. total C
40

lisan%ing on %virec sadien o te t. i te 25 = 241 cOhms. rcquircd
c sction.. o Ii% s
Titeraforu sic find sve requtire. t0 mci conditions as set forth in

otîr prohiant, a %vire varyitîg iii resistatîce and cotîscqîîcîîîllv in
arca, ass diowîîii i Fig. 3j, and nvltere.

R of section of wirc 0 to t .24 t ohmis,
"~ ~ '0 2 t t0 -325

" 2 te 3= .494
t2 tt 14 = 1.000

Titese reisltices, divident hy twice hIe lengtl cf anc side cf lcad,
nvill eqmai 1 lier foot reuluireti on leand.

Fig. 4 shows flic wlîole of the resîiits-bf csir previcîts itroblcin
detaîl, andti 1 th lie nte ft! t il ul li:een front uiagraîli t liat Ibis
methoh cf cunîîultîosi can lie applien to1 altuost an> syslem or
disltîhuîioti oit the two-%wirc principle, and nieat not liere have
furiter refcrcnce.

CAI.CLATION 0F WORK DONE 13V PI2MIS.
Rule To lind the contteunts of the putnip wviîn futll, futd Ita area

cf flic cylindcr iii incites. inutiply liv iengtht of sîroke in inches,
and resuit wçiIlie capiacilv cf pîtnp ini cubic incites% of Wvaîer cach
stro<c.

Rule To rend capacity cf puntlî per heur, firsi rend contets of
c3 lîtder each stroke, ilîcît îttîîiply h>y srokes lier tinte, and
!lien liv 6o ; restait %ill lie capacîty of îîutaîî per hour fit cîtbsc
imthe, .ta ieduce te cuibic feet tlivide resuilt by 1728.

Exantîtie: F-ind thic cotents cf a boiler fccd pcntp), stroke bcing
-4 itîcisesanti diainecer cf cvliniderb 6icite.

:rrttl 1)' N .7854 x L-cotctts ; 62 x .78.54=28,2744, area
in cubic incites ; 28.2744 x 24=678.585l6 euhie incites, contenats of
putînp cvhttder %%-len fuli.

Exanîipic Finit the capacitîy per lictr of a botter fécit pumjt) in
c1lbic fcet- thinmcter cf Piston bcing 4 ittee, sîroke ô incite. and
punip niakîttg 75 strolues per ittule.

4' >.7854= 12-5664 sqîta-rc incises, arca
12.s6(64 x 6î=75.3984 cîlic itncite.%. cotents pier stroke;

75-4 N7i=5%655 ettii incies lier mintutle
i655 x60=339300 cîtiie inicite.% per itour;

3393100-- 172-S = 896.35 clibic feet cf water, capacity lier [tour.
ttEER>i~tC~TII REQL;tRED SIZE OtF ltOttER FREt>F tttS

Tii question, as practicai eîtgitîers wili know, coter. a stide
range of sulî)jecîs, and il is particulariy liard te iav down a liard
anti fast rifle adaptied tc cvery condition cfscrvice. il tiiglît ba
assuniad flit flie quantity cf vatcr accoîtted for as beiîîg used
withsin flie cviinder cf at etîgine woutit bc a ttearly correct basins
on %viicli le arrie ;et flie reqîuiret capiacity of lite putmp. Titis.
iowevcr, for ttany reasoits, is se far frontt lieing correct ilit 1
hava dccided ntl te refer ai lecthl te titis nieîthod cf caicul:îtion.

Cicariy, a teidcr fcad putnip shîould hiava ample capacily for ail1
caiRs titat ara iikely ah :îny lima te bc allde uipen il, and miîii flie
quantity cf watcr wc inay bic caiied tapýoît te avaporata lier mimnute
or heuir baora uis, sa ara enabledt b arrivaeaI a fair approxittia.
.ioni cf tae rcqîired capacity cf flie pîmp. Even titis mlunt ha
cotplcd with a gcond deai cf praclical conmon sense, and pro-
vision must at ail finties ha miade for lcakaga on lia bniler anti ils
accessoriîes, and leakage andt slip viitin tae pumnp ilseif.

Examplc : Find fle rcqîtircd capancily cfa houler feent pîtnip for
tiere boiler, tviosc ftrn-acas% are 3 feet by 6 fcî coal conurnp-
lion 15 poind-s paer square font of g-ale surfaca per heur, and
aaporation equai te te poîînds of %valet- par pound of ceai.

6 fcct
3 feat
ib suare fect surface in cd boiler
si poutîds ceai censumnen pier hour

90
18
27o poundç of ccai per ieur cach fîîrnace

3
Ste pettnds. tocl coai consumed par heur

t0

Sion potints cf walcr cvaporaîad par Isoler
Si o :62..5 = à29.6 cubic feut cf waler pier heur

129.6
4 facteor f afcty

588.4 Cu. feat ofwater per heur for -. tfety,. aftar aliotwancc
fer slip, leakage, etc., rcquired capacity of punil.

Mar, là. 144
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%WiIat iîîtu.î lie the dianeter of a doubleatimtg duplex sieain
I, tta11,kiig ioo, %grolles lier minute and liavingf a sîroke of lotir

'ciîeN Il, C01îî0), witit above requircoients ?
984 - 8.64 eLI. feet lier mtinte

8.1q ion o04 eu. fecet lier sîroke;
.A . I;ijX 14o.3 cl. itile, reittîrett contents of pitLWII
149.3 4 .z 37-3-5 ci. llîciîes, recqurnred area of Loki %water

,tîltii ;

3".3e -S';4 =47.5- and
373 ý . 6.88 l'teles, retiLired ilittter of Puliat pisioni,

or say, ffl inches.
11hen, li a.fei3 colttply %vii the conîdition% %el fortît, Ie 'Jhall

rtquiC at dup 1lex steain punt niakiîîgi G tl1l:00îeî' lier
Minuit,, Lt îit .4 4-intî sirokc andi a cold wvalCr pistont dîanitetcr of

I% IniteLC.

To finid extra pressuIre reqtîired 10 discitarge wvater frot a given
,,nftcc:

'--nula

2000000 dl 1l'

%%here T - tr.te or lunger in fed lier minute,
1) -ý diainter of plunger inii icies,

L zi Lîter of delivery vak c,
1; n brcadlb of opeîîing or lift ;n incites.

Exaniple : 'lie coid wvaîer piston Of --t l'"91111 Es 4 imucheS in dia.
rnter anti las a travel of 150 ficet lier minute. The delivery .-. LIe
t' zV4 intcite% ii JEaiCitistr aîd lias a lits of ).4 cf an incih. %V'hat
rxtra j !%ICis requirei go discitarge the water ?

Ti D4 - 1 i0 x4'4 5760000
200000 dl B 2000000 x 2.5l x.-25" 7881-50

5-7600004 781 2P0=t7. 37 ptitd..
To fuid velncty at wviîîci water wiil travel titroLigi the dischargc

pipe of a puitp. flcue VCociLICs are int inverse proportion to the
ara or wit;t *Lti s 10 te saine thiing, (lie teiocities are in ini-

terse proportion 10 the square of te dia;inetL'rs.
Mien for the pîîrpoe or deterniiniîîg dte ratio of veiocmtv bu-

iseen any IWO pilles WC may consbtruct the foiiotving formula.

Wbqre 1) cqtaits dianictcr of pîLusiger. d equals diamieter of pipe.
And viien te speed of (lie pltonger is ksotvn the velocity of tuie
water is te discharge pipe IXity bc tietermiincd by fornmula

Wherc D-diamceter of plunger in incites,
T- iravel in feet,
d -ý diaicteer cf discharge pipe ini incites,
V'-velocity of disciîarge in fcl per minute.

Exatuple: Thte plungers of a itumi>are s0 incites in diameter
and have a1 travel of too feet per minute. At wvhat veiocity wiii the
waîer ira% el ilirougit a discitarge pipe z incites in diamecter ?

1), T = ol x cou = i oooo 2500 feet per minute.
d, 21 4

The work donc due 10 ilie energy cf mot ion of a nîoving body
is rcprcsentcd by tie formula:

WVhere W equals the wcight, V equais veiucity in feet per second.
Example - The piston cf an hydraiic ram is 12 incites in dia-

meter;- wattcr in feed pipe fias a vciocity of 2,ooo, feet pcr minute:
fred pipc 10 raLni is 34 incih. Whiat is i li encrgy of rani pier pound
of wvaier used ?

Velocîîy in ect per second equais
2000

Il ha% alrrady beeti slîowvn lit the velocity or water in pipes
depcnds% upoa lte areas or dianicters sqt.ared ; coîîscquently 82,

44.7+=.44.6z5 = 256. Titat is., zi6 is lthe ratio of velociry of
Ivaler in féett pipe as conipared %vitt lte velocity of te %%-.ler in
the rams. Titerefore, if lte waler in lte rani ttioves ai lte rate of
t foot lier second, the %vatcr in the tecd pipe mist moave aI lit e
rate of z56 feet per second, and te amotint of wvork donc is the
%ame ini eadt case. Thte différence ini areas causes the ram !o
move onlv tic< te .tpeed of die pump, and wvliat the rams lose-s in
,pccd il must gain in force, since energy is indestructible. and Ile
pressure exerted by the rani mutt be 216 limes greater than ltat
in the pipe 10 enake ttp for ioss in specd.

Energy of motion in pipe tdten cqtis
W V' t x33.,31'=373 I.is

'Men ste %ork donc by ramn per poLînd of water us.ed equals 17,3i
.i6 z 4441 - 60 foot pds. lier pound of %valt-r used.
The premsère due to veiocily is fcLînd by dîviding lte squaLre of

the velocity in fect per seconîd by the constant 148.3.
Exaniple: The piston of an hydrattiic rant is 6 itichcs in dia-

racler; % ciocity of wvater in a >%.incIj ferd pipe eqîtais 2,500 feel
lier MinLute. Whiat is lthe wvork donc by lthe ran per pound of
trater uised, and what is die pressure per square inch due t0
relocity, auJ if the cncrgy of the water bad been turned mbt liea
%chat Mould bc the crisc in the temperature of the waîer ?

Veoct o ater ini féed pipie pser secontd etîuais

(u 41.33,

and il .5 36 .2S - 144, ratio of t'ejocity il% ratni as conitpaivd
%vigil fecdt ptipe

WV l .- 1 sý 41.3.11 t ,.X out ib%. etterg>o littotiolie p ound osti f

WalLur it fecti pipe ; 26.1x) x 144 =3843.36 font lioltitiis per pottnd

Of wa-ter Lîseti t»Y raîtt't> 1708- 16 ()-tt :Iu tretlî tV tfii' lcitCi
il) pipé.. Cquî;ls

870,q,- 96
-4 à -3- 1 1.51 pcttils lier square' incht.

Titei lite itre.astre oit site ranti iltlis etl'tLi Il. 58 x 144 t s 657.44

lThe mtedtaiîicai vainie of a Biritishs Thtermal LIlIit (iV TU1) i%
îitvi.tt10 raiNiitg 1 Pountd 772 fet~e higil inî OlO inmute, tir wi:li

is t(lie %.altie tiiîg. ratiisttg 772 POUsiîds Otte f'oL lhigin uthlie saIle
pècriosi of sttue ; titerefore a raisez of i' F. inste tempritt.rLIe of a1
poLîtiL of waler cîIttîai 772 foo0t POtttîds Of eiîergY.

26.b9 eniergy lier pottitt of valt-r ini féed pipe.

772

cqLtaLtS -0345' F. ilterease of tetitîerature (if wtvLer ict fcet] pipe.

384.,=4.8eF.risc ftepratture lt ramn.
772

mien'm if tue wiîoie cf tc eitergy of lthe ranti hit; becît expcmtdeci
ini ieat it wîtltt ihave giveit off stificiettietea 10 haive r.tmsett Ile
lent ilcrai(lrc Of 'cdi Pounîd Of %%a-tcr 4-98* l'*<Itretlteit.

OILS 0F THE ENGINE ROOM.*
(Contiîwced.>

't.. stili towv take the litree miain grctip nititîal, t.gCitlt.
antd minerai atîd Jictss lteir cotnstitul tin and tiLtiir b'ia viLir
Lîlîder the contditionîs Iwhieî ive wiil mtuet %viil ii ut teir tlse.1 :sIttîri-
cators. Oit% frot lite antimtal aud vegetable kittgdoîn arc fat
cils -. itose front lthe mnîerai kiîîgdtm arc tiot. lit lthe firbl group.i
anitai oiis, we wiii fittd thaI oils front fiait fat prcdottiîtate, auJ
ilitI oil% front otiter affutiai sources incitîte il) lite iargest propor.
lion oil'i frot lte liog, auJ ilie balance wiii be vcry indiscriitîittaie,
refuîse (romt siauglîter itousesi, fai rccovered frot :oalp mîaiing,
etc. Vegelable cils sviii be foutid t0 bu lie îrodLîct cf nttAî, or
tîtî lîke fruits;. Titis itîcludes seeds. Ali seetis cotain oit it
greater or iess quantities, lthe oit beiiîg part of tuie fontd stored ini
lthe sced for lthe noLiristlinient of lte yctîîîg pulant. Oiis are iti
cbîiincd frcn te whioie plant, as in the case of oit of pteppermntt.
tIr Ilte taeas %vintergreetî, or Illte jIetis or lthe flowe-r as ro)%,,
or the Wood fibre as turpentine, or lthe b:Lrk as% ciiiLtti lit
front rouis, %ou ta yoî uvili %e te oii exiats iii ail parts of pats
bLît glial the nia in %LIiply is frot lthe frutit. Oiis fronît the mnierai
kiigdcm «Ire not fils., lthai i%, Itle), canntio bc divtidLd 6î* :îlk.lies.
Tiîey- do utot prodttce glycerinie svlieît cecouttpoaed as int lthe case
cf fatls.

We liave now ascerîaitned thte sources cf oils, tactd wîil now go
intl clitc Contitutlion cfr Ilient as i lîls vili hritg -as 10 he piea
lioni of lthe kniowiedgc we hîave obiained to îtnderslandiiîg site
chatnges wvhié:i take pîlace int out wliîeî used for lttbric:ttioit.

Animai fats or cils iii be flx-, fîrst grottp 10 bc considereti, aLndt
inder iltis head wc have :

l'ish oils-Wshale, cod, siîark.
Hiog producîs-Laird OHi, fat oul.
Ilorses and Caite-C.tidle fat, sucs, îaliotw, olein oil.

Most fats are ntixtures of tsvo or more compotîtîda:- Steariiî,
paîntitin, oleiîîaîtd cetliii. Fiai and oilter anifn:Li oiîs cosli.%t ni
olemît, pitîit in and stearin, wiltiî'it comipose site flîîit port ion, nt
cetlii, the solid portion. Olein iE oleic ;LemJ, or o(tîc cf givceryi,
and Mien oleist or site fluid part cf oil is; aîred on b>' )tot -aleait,
a seliaration cf glyceriîte and oleic acid ensLtes. Olein Mien
mîixed wivîitri an akali fornis oleaite cf ltai aikaii, and glyeerine is
aigain s.el free. Wc wiil notice by titis taille titlscii is a con%-
sliluent of necarly ail fats-aitmal or vegelable.

Oiviît i'athtii ii
Alntonti Oit ............ Ciiiefly. Very Utile.
Olive OU .............
Laird Ouil.... ... l'alntititî anti ste.riti.
Casior Oit ............ Ricinolein. P:tiiliî.

cîton',ced Oul...... .... 01cm.
i'almi oil is compIoed of paintititi antd oleiui <il ralîidiy becoines

ranicid and acquires an acid reaction). Sutîc i% alîttost exclLîsivcly
stearin;. taiicw, stearin and olem.

We observe front titis that oils or fa-ts arc cotiitposcc cf %ub-
-- tance%. wiîici decoinpose ai a iigi temperalure ;itence, wiîilt'
lie>- in many cases wotîid bc found cf great service ini colJ bear-
ings. on>y certain of îitems woult be of use ini ftot bearitigs, antd il
1s liere Iliat tve fisid minerai oils Iobc oef atvaîttage, as îiîey do
Tint dcconîposc. Cylinder ouas cugit more espcciaiiy to lie fre
(rom dccomptio.-able suabstanices-, front ranciity, and, ini a wvorut,
tu bc cf a iuhricating iture under the influenîce cf a itigit t'ttper.
attire in ste presence cf moistLîre. Thte evidesîce gliai tites oiks
do ftîlfill titese requiremeits i% lthai the cils froîn lthe cxitust are

il.,tsc again afîcr filtration, etc-, showing tuat il lias îîoî been de-
cotnp)osed or dcstroyed, a- wcttld lie the case were tuie cil nct ta

jîscxsuffucient stability.

P'aper roed belort Hamttîon Ne, 2. C.A.S.E , by J. W Willuims, (mciîi o
WVîner & Co., wholctsale drurgisîs.
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ELE,.GTFIC ftftlLWftW DEPrIUtTMiET.

DIRECT CONNECTED GENERATORS FOR
RAIL WAY WORK.

*Fsîîss' years ago Isle Calladùs n Gceeai Electric C:ons-
panly igNtlied ici tIlle p~ower Ilousýe (if tire loroito Rail-

wa (omrparry tire fit st direct connlected gellerator to bc
tised for railway secrvice ici Caniada, tire miachinsie beinig
desigseci for larger oisltptt and Slower speed; titani tie
belled gerier;stors forls-eriv ued. fi tWais ciainsed lor
iis tý lie of'a artu tîsat it %waI capable of' meeting tire
se%% lest tcltfllslnt% tif tur ias.e tir eiet .stvd rs~

%work, «aid pîsscsscltise .îddmtjol .id.. .întage of' greatler
reli;sbilit>'. I n pract ice it nsutst have heeni founid salis.-
factorn, w, tise 'Ioronito R;uilwav C(sii.ny reccistiy
placeà ani order u ithi tires milsîfacturers for a dtiplicate
or tise ,ssîciissc uvhichl has js~ liciers inistalied, anîd is

lierewvtîli iiluist ratedl. A Siemsens & lilske umacine
%vas replaced bv% thiý laît ter tisiit.

liicse genlerators are 0('850 kilowatts capacity ecd,

sparkisig ; armsature litib boited direct to, il% %-heel or
larger sizes, rensovirig siraii froml shah1f ';Ikys
absence of ali volts tlsrough Iami1%-mio1ls', Illnitur
lasismnlationis Separated frolus cadi rtiller 11% tire proof
iitiulatist. preveniting loss front eddy cuirrest 5l ,,Id %et
Ia i ntai si ng pernu arien t soi idits' of cou st ric t it lcx

iends froti armatu ire cossductors to cnnuao
special t'eat ire is thle barrel wissdi ci g, a msodi ticîi~ Çs

tdrtim wmsidung, having atil tire condîsctors hceld vimr.
,«lors tire %IlLdrirn.t.. periplser) of' tirei iiîre h

cuid flaniges e\tendcd littcr.siil lîke a1 piie:. , rin .tstipport
for tire ensd connections, tire coridisctors binsg Çsrnslv se-
ctired ini tise.ariitutre siots.ind oti thecend faîeb
bands, so tiîat vibrationî is rtcndered atiiiost inisuble.

SPARKS.
Mr. W.ick st eat. eltg:lier. 11.1-, Ntlijisilieti

Cotsossrg. Oli., 4t setlies %0 devetop rte
te i(lie i on 15 olînctel
Waitt'v v 'e tla

Sý0K -. l)ts.TCNE E)(5SRLO NTS.y)FOR TIIE TORONTO, RA11.w.sV COMPAV..

isa1v'ing test pole,; and opetate nt QO revohstions per
uinîsite. 'Fleriie% c teei frares, tire consbincd veis-'ht
(if %vilacii, %V'iti; pole icces. is abolit So tons. The ana
taire% are (if tlle irors-clmd t% lie and weigis about zi tons
cadci. 'l'lie sîsîchmsîie% are regitzt det for a reguilar rnninitig

1o.1d of s s.nprsbut hN practical ciperation hsave
becs, pro% es, to bie tif nsuici greater capacitv. Tise>' are
of Isle %.ine tp Pc a the s ,(loo k,.%v. geiscrator whici fias
%sîce been luist.slled for the MNoriîreal Street railway, the
4(X) kz. s. for Isle \\*Igsnipei raiissasy, ansd tise two 500
k.w.. i Qssebec.

''lie 1iî.11isi:sct tirer,; ciaisl for tisens ii:snv :sd valsîages.
.0110111- s'.il h .r tire folios'.ing . Remlo'. sblc pole pics
fa ilit.aaitig rellair of ficd pools, asu pernitt;ng tiscir

rc'o .1s.itisosît disturbisg field frarne or armature
frnss d iile e ry direction -,citiptsndinig pro.'-

portiotsai to currcnt. so isat msachines %viul operate per-
lecti>' in p.tralicl i ~th eacis other ;cool fields and per-
nsiancvc of inisulatiotsi corsînitutator separated fronts

armîatuire. gi.msg.dvanltage tif dlteper segmients and
sectiring s's~stloper.ation of carboni brushies ; great

mancs if scgettt ils coisiîtator, redscmssg volts per
bar to a sale nsiiiiini ansd isuring freedorn frons

isorle creck. Tite .ess of f.srsihsig 400 lwrtst ',iNwCt %, 's -t

T'he deatîs as titiiced tif 'Mr. Jtise'. Gecîs. elctic.l con-
tr.i'tor, of Mnsel

The eltc îgîsit ilspas N11Mlltovii, N. Bl., re.eiltly naded
--t lnet esigîie 1 I chir ltans.

tl'ie tBell 'Teepuosse C%. ;%te ha. mg lasi lit elma-est for t ne
e. stig te e tiilnt oni St. J eti St reci . (Queets.

'tie litmnsUtoti lx.tli.l R.st..' eip- iiv , sudit to hinîe abaca.
(flie(] Ilil' idean' t sd'il-;tt rond lieyosid ttsrt:sigiteii.

'l'lie li'mtitîpeg :tnd Fort Alî'tider R l a''C <stsaiv t', vkting
for poswer to hu.ilai r.tiltvs, t eegrajpiasidl te.leptiotie tisses.

'rihe Toreoto tssas Comatie.ii lia. jîsi i].tçed as order dalla
tIlle L'.î.sît h'i':. Cclarît ConilvIusv for -,0 G. E. moon sîsotors,

~t.T. Hl . clue~*et.is.il e'xpert for ullse saE'i
ii M et 'i. r....ceitsv itittltd thle tic%% plait fer Iiglis .s the

letst of' Fort WslaOral.
'lie ltrili'4i coli.sîia twa' Constsastv111% as ptaeed ta, sie

fo1r a freiglit casi. issg - Bril ''srui.t< miad G. F. i :00iii01s
%%l itis lis. isaiassi Celss..'r Elect ric c'osîspatîv.

'llie t'assasllia îs Gessera t Ele..'tric. Costsn.LI vttiti ss1 tsll% sll h. ntire
.'e.t crit-ai eulisiissesit for srite is..'w Si. Tisetisa'. sI reci raI . Tts
order .. 'ot..r, ttto tofa kilowavtt generaser, :atd ,'isghî 1%%, 111010r
eqm..pniessîs. Tise t'ostra.i for t-atr' ss%ît, gites to Ille Ott.tsv'a Caf

ILotisiaîsty, ntsd for the %teatris cuigine to tise Rotai) Essgisccring
Comii.ssi', ofAmhcr-it, N S.

MArdi, iso
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BABCOCK & WILCOX
RATER TUBE STEAM BOILERS

l"Irst I fl\'Cflte([ Ili I s56.

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

Babcock & Wilcox, Limited.
LONDON AND GLASGOW

FURNACES, HEATERS, SEPARATORS, CONDENSERS and other BOILER ACCESSORIES
ledOffice for Camina 202 ST. JAMîES STRET. MONTREAL

waior Tubo StoâmBolr
For Power and Marine Purposes-Adaptable to the Highest Pressures.

HIGHEST ECONONY GUARANTEED

Ilcad Sales Office for Casiala: ManulaGtured In Montreal, Toronto and Ottawa.
c~~~I IA* __ elephiorie Buildinig.

CA\TALiOGUE FE
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SPARKS.
Trle l'tiget Sounid Telegraphi Ce. are uîew extetîdisîg thvir lise

ta Victoriaî. B
'r~ie anituai inieilig tif the Il imtnipeg l,.Iectrut, Street Railway

Ct. ipasty %isu hI. lit-id in NN'unnu1 eg bs sit e Silsh iîiatit.
'l'le s llage cif Onlu~ lt., aw. cncludrd as arratîgentt

sîltît .sr. RIL. etlt ct tu u lcrclgi yti
.Nlr. C. %%. Ici.trdn, oai Morpilt,î i.zdoc.atisig lite ctîistttut,-

lion ci ant eicctiv. trailmay front Chathlil le Rotîdeiîî li 3rt.
.Nlr. Jamecs Fnoîder. cf Arisprioir. is etideasc rinig te aevive tise

pirLpoi te crà%titt ;ttî eictric r:tiIw: frot Il>etlt ta Laiark.
Jiir.Steele. of Guttaith. Ont.. * as pàsiesed a %trect car feniter.

%vlititl i'. îîiw being tcsted l'y site Toronto Street Ratlîîsy Coli-
lîamsy.

C. Fraer h'a% sîiccecded Mtr. Btroass a% electriciat nt lise
Stoneyv Creck poiver ItouNc of the 1 atîtilton. (Grîità.bv anîd Blcaîîîs.

vlerailivay.
Mir. T. Il. Stîailitîsan aîîd ralier.. tif Lcm.dt, Ont., are atking

1uerii'i%%iot Ras uild a %teat oir ciectric r.tilsîaty front lthat cit tea
poinît nevar Grantd lknd. on L.ake Huron.

It i%. utlrrstiod tulai lise Oitawva Eiectric Railseav Co. svili
unidrake llise conitsrîc ion cf a bridge- lm; féet in lelngtii ever
lise Ottawa ruecr b)ect 1 fll and Ostawa.

.%Ir. J. Mi. Grent and star Si. Thctnias (;a' Ce. hasetidered
tee tise s.upply cf pocwer for tise operntion tif tlle St. Thtemas %trict
r.tiwiav. Ih t.% lidcl% tuat Mr. G.rern tende wii lietccelited.

l'le Oitawa Car Ctim1,anv arncannousired ilhase recciscd ani
i -der frein star Hull Etectnic Railwas Co. fer five opens car,. one,
r sietr and fouir inier,.. Tltev tviii aise rcntidel tise parior ca-r ef
Ise cilnp.&n% * puttiîtg tn longitudinal eatt,.

Russell couisi' rsdents are advoeattîng tue centruettion of ai
eitrit raii8wat% bctîweei Oiss-ta and Nltctlfc. a dîstancc cf

about lsîent% teries. One drasvbaýck ta tlie carr)ing out of IlIle
sutitttît t'. 'aid te bac tl.iatk cf . ,usîabie walcr powcr.

The uîroinoierr- of ste St. Thomnas %trect r.siivas hiate Ici Star
9.liut for ton>truu.tRion. .and h1012 ta have the~ road in oiscra-

tien carls in tuescunimcr. At a iieting lied on Ille m:nd :nstant.
thie camîpais) autionszcd the ssue cf dcbrnture,. for Itle %uni of
S.;0.000.

The Siaugcen Electrtc L.tgit :tnd l'esvcr C'o. cf Oniariva lias
trens anîcrporaed. %vitla. capital tif S:-o.ooo. Titi, membears arc:-

CKs.E.Kti<iter. cif Southanlpton; C. IL Burham, or l'ort Elgin;
Ed. Kiliner. of Wa.lkcrten : Jeo.. Barber and Jamc,%. Bairber. ef

l'rafu.iitaine. Si. Jcea.s. Archler.%.i)ecary. of :îonral rc aci-
in%: a%. sýcittrs for :tea Sertit Short, Elctinc Railwav Co., svisijci
purixeses tonstcling ani ceicnc raiissav oti lite north %.inete cf
sa St. L-avrenc river. *t a% tise complany fairnied l'y '.%r. A.
J.Ctr'meau.

Thte Brtiitl Amrji-ans Iigiit & Powcr Co. iiac ani application
hefcre tise Doeminion l;tr]Lament for ;'oscr te ccnsîruci and

ccr-atc. lis clcctrici or allier inistive posser. iranswass in Daw.
%oit csîv. Fort Seikiark. and otliir u'csants in tise Vîticen di>trict auJ
NeItiienu Briisbl Columbia.

lt sttr tiet %c'esitn tif the Nlaniitiba legisialture a cenupa-ns.
ecipa l aigrlv tif Winnipeg caiaii.will asic for a chaster

te buaid an electic railia fronts IVinnilicg te St. Indreiv% rpids.
and tlireugu lite muniiciipalitiez cif Springfield. Si. Becnifitee.
Kildanass. St. l'aàul* end St. .1sndrrss. Ille ccenipanvy aiset jiro

luci. contr>ci iclegsapla and telephone ne.
The Nibntre.i Preis Une Raiwzuv Ce. lias givrn nottce of in

aliplucaisn te pariament te1 change ste namse of the ccnupaav.
andJIteextrait]tthe lir filr star commrrencemnrt a-id compietien cf
s brancit,h. A% risur i%. eirrenl lthai the a lgmto ar s
Motîrai Stru-e ltatlsav ",4. ani sttr Monrai Park and ishuand

Ruls-sCo. usili bc eficted ail an caris &tate.
Tite Monterai Sires-t Rzaid.<as Cil. htast i-siued an o crder titat

intormen and .-endu-tir mnusi purcitte nese unifor.Mes once a
ycar. Sonire f tise crmli.'se, regard lise reuiion an a bard.
ship. l'ut %I. NlcI)tnald. superintendent. %I.bte, tIhal the cemilny

areietrnd tel hase thar empilovees niras in appeant ire. and
llaI inr.trd of Ille se f the uniforan. i% borne l'y the raiiw-ay
compaitv.

Tie lialifax & Ilk.ifeu Ekcric Railway Co. i% applying te the
Nova Scotsa legiliturr fer incrporationi. t'ue abject being te

i'uiid :an eicIcrut raiiwav frome lialifax te licdftrd. w.ith %uch ex.

tL'ti%iii% n% miay bc ap1proecd of l'y the lxiepîiîes *>
moter-, arc: Dr. Cikholn, W. E.L Crowc. Ex>l. , K
Rolat. 0'.Nuilit, Arthuîr S. Sotîli% :înd E. TV. Frceîîîaîî.
in wicl cîttht isead offie is Io l'e icted. Tt .. pîio

The l'rentier of Netvftund(l.tnd bas~ ino% est i th,~ lt.gitujute
reseluation favortng lise trattier cf the colon%*'% m~a Wk
telegraph fine.-. anîd ceoal ireas Io Mr. W. J. lieid. iii,'
contraetor of Moentrent. Oîe of lise chier (caltîres of the pirc

ptesed arrangessaent i- Ille ein o f Ille tlgraph %%lem jS
the we.st coust of tise strats of Belle hIe, atnd theîç 9îrhao
La-bratdor. Il i% io%%ible thiat stet Ionsîînion g(Oetll1îCisn d a
:tsktîli te %ubidiri, Ille strvie.

Tue Dominiioni governisient wiil 1îrol'.bly b1' :îLkad lt nake S-
appropriation at thi. %e.ssioti for th extenionii Of Ille Ig1,%rnmcw<
tek.egraph !.sîeti to the Yukon country. At tlle lp<t*,rtî tinte t
govertiment tregraph lisse extends front Aslit7r&ft. lt.c., goQà-
nette. a distance or zz:; ttniie%. Frorn this latter point to, Te
grapl' Creck iii 5o traies. The proposaIi% Io thuilails thtî0 clet
Te,.ljn Lake niext Nea,.en, reaciîing tllc Yukon iti î& Ille cot,
i%. roughly emiiated as half a inillion doli:îrN.

Tlît annual meceting or Ille Guettpi I.iglt atîd l'mier CernVav
was lieid in Ille citv of Guettai on Febru.try s4tIs. Tfi sat
nient% pireenîed wre foîînd a, iadecIry. and Ille hc.rd of di.r,.
tors te-circted a% follows : D. Guirie, 1îw'sidessi - Rîchr,ý
Mitchîell. vicc-preidest ; G. A. Oxn.ird, TiioN. Coiwdv. )am,.
Inne,. Dr. Fostecr.and G'era. D. Fe,.. A %ole of tiîanks wis
passed in the director, in :tcktîowladging nhich the 'c.it<
referred Itr efficient !servicc% of tise mianager. .11r. John V*ul'

The Sydney Elecîrie Lighit & Ga%. Co., el S% dnia. C.B.. ait
mnaking cxtcnsive :attention!; :tnd additions ta dter plans. aW
have piaced an carder wiihà the Rovai Elect rie Co. for tase 6>o k.x

-and ont, 40 k.wv. S. K.C. t-a.ophasc altcrnators. Thesc% niac-han,
-ire conncled te deliver àSo %oit,. per phase. Tu, ustise foilla
crder sisal has been placced svill' thé Royal Electric Co. for la.
tCfl%iefl generatelr. of ilui- ty*pe vithirn the lasil fe% monsii. and i

anr csidetîc- cr Ille grotwing p2epuLtaroy of Stars achines foi tS

MOONLIGHT SGHEDULE FOR APRIL

3.. NO S U911t. N41 iight.
4. NO S igltt. i No L.igit.
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NO. L Iiglst No l.igh:.
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liv iii,

3.00
:30

:.4o
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6.40
7.30
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q* 40
9.00

i 9.5c2
<1.30

9.30
9.
<~ao

I 7.30
6.30
5.40
3.ie
4.50
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Im'iGa I3oiIer Goverings-
AI] Sicim L'ser shotald sec the NEW' MICAX BOILER AN-r) PIPE

COVERING. It is FLEXIBLE, DURA~BLE, k~) MAGNIFI-
CENT NON- CON DUCTOR 0F HEAT.

C.iunj TuitsO RF. C... 361ubirasta Creal Rlr C..

EsTr oi# AIL x0.-coxDtICOIt.

PzIUPaticl-a:i, RecU of Truits* PZIM. Testlolah11. &C.. f==

THE MICA BOILER COVERINC CO., LIMITED
~ MONTREAL - WINNIPEG - 9 Jordan St., TORONTO, ONTARIO

Pioa5e MontIon tho CANADIAN ELECTRICAL NEWS whon corrosDandlr wlth Advertiser%

.March. t898
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1802 Notre Dam
138 HOMiS Stîci

IAN CENERAL ELECTF
(LIMITED)

HEAD OFFICE: 65 FRONT STREET WEST, TORONTO, ONT.

Factories: PETERBOROUGH, ONT.

BRANCH OFFICES AND WARE-ROOMS:

LSt. MONTREAL. ' Main Street - -

et - HALIFAX, Granville Street -

NELSON, B. C.

le0 cou

WINNIPEG.
VANCOJUVER,

RAIL WAY GENERATORS

RAIL WAY 1VOTORS

RAIL WAY SUPPLIES

Our Electric Railway Apparatus is the Recognîzcd Standard

of the W-'-orld.

Ploase '-tnUon tho CANADIAN ELECTRICAL NEWS w)iof corresponclngwlth Aivertisors
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SPARCS.
The Guelph L.ught & l1ower Coinixtîîv receîîtly started Up tlîcir

new ltrîîibl arc machine.
1). lCîîeclîtdl & Sons are plitting iii a tncw 130 horme power watcr

wlîecl ai their worl<s s Maille Hill1.
Mr. G. A. P'aterson, siianager of lie Brandon, M.,Electree

L.ight Co., was a rccnt v'î,itor 30 Toronto.
4% b> .law~ lirci dinig for tlîe îî%tallation of an eliilrie light plant

lia%. bet',, carried b> the raucpayers of Bcetonl, Ont.
J. I CKRcnzuc & Ça., nîlanufaci iresr% of clectrical alpparatu%,

Victoria. BI.C., have hceui sîîcceeded b>' Wm. WVaton.
S. L.ennard & Son.., of I)undas, placed anl order sortie turne ago
itlh lise Canjadiait Gesiiral Electrie Coînpanv for a so.haght in-

M..r.Edgar & Roy, of North Hllaley. Que.. have prircliased
front tise Royal Electric Co. a 6o k.w. S. K.C. two-phase gels-
erat or.

l'lie Shierbrooke Street Railway Comnpany have recetlyi placed
,&il order withise Caniadian C.cncral 1*lctrîc Conspany for addi-
titillai G. E. îoo ecquip)nlelt.

flite Nortlî Shore Plower Conmpany are said Io be negotiating
for lie operation of tise watcrwork-s -.yteni of Threc Rivers, Que.,
b>' clectricity.

Tl'le clecirie liglit plant cwned by the village of Méarkha. Ont.,
%vas debtroyed by lire a fortight ago. Steps were talien im.
idrnatcly to rebuild.

Tite animal mneeting of lise Htamilton Electuie Light and llcwer
Comnpany was% leld ii Hlamilton lat menU,, at wliich ail the ofli-
er,. were re-clected.

flhe ttidl.4id Electric Lighît Co.. of Midland. reccntly placcd an
inicrca%e ordcr witli the Caiadian General Electric Co. for. a 60
k.w. sunglc.phîae.tltertiator of the company'i standard type.

flite Manitoba DI>ntrict Tclegrap)h Co. iii seekunir incorporation,
thie applieauts~ beung John Gais, WVm. Hebpeler, R. J. Campbell,
F'rankc A. I)rumniond and I. W. leubach.

Incorporation bab hecto granted te the Cardinal Electric Light
Co.. I.îitied, willb a capital %tcck of s:eooo. Geo. F. Benson,
of Menostreal. John D. Reid. of Cardinal, and others, arc interested.

The 'Mctropolitan Strcet Railway Company have purchased
G. E. soc equiilmeita. from the Canadian General Etertric Com-
pans'. Tiese will replace the moters bunned ini the fire rtcently
ai Iicir car barni.

Tite Electric Ligbî Company cf Edmnonton, N.W.T., bits pur-
cha,.cd a new plant completc. uncluding a 7,r k.w. S.X.C. twe-
pha..e gencrâtor, with Stanley transfermooers, from the Royal Elec-
trie~ Co.

Tite Chateaugaay & Northern Railway Co., of 31ontreal, have
placcd an order with the Canadian General Electric Compansy for

a ~ iloatt icc frae gneraer.This will give tbcm a total
capacitv of 5:5 kilowatts.

Tlîc Hull Etectric Company have crdered tbirty.siux G. E. i000
motore front lise Canadiat Genieral Electrie Company. Thesse
will bc u..cd a-4 four-.mctor equipments. making in aIl flfty-tw6o
nioior'i cf îliis type whiclî the MuIS electric road will have in
opcration.

Airrangemients are being cernpleted te light lise villaige ofHlarrow, Ont., by electricity. hIr. Goodchild, of CoîchlestftSouth, will Operate the plant.
Tite Sauble Fais Rancht & Lumber Co., whichbhas recentlybecto incorporated, bas been given power ta construet at SaubleFalls, Otît., works fer the distribution cf electricity for light, heat

and power.
The Canadian General Electric Company have been awardedlise contract for supplying electrical macbuncry for ligîiting and

power purposes at Ashcroft, B. C. Tite îlire.phasc sY..teilt willbe used, and the pumpieig fer the town waterworks wiII bc doue
b>' an induction motor.

The towit counicil of Orillia, Ont., have engaged NIr. Win., Ken.siedy, Iîydraulic engineer. ef Mlontreal, te repert con the probable
co-it of the hydraulic werk il% connection witb the developitent oflise water power cf Ragged Rapids.

The Canadian General Elect rie Company have closedl a contractwith the Montreai Transportation Company, at Kings.îon, ont.,for a 25 k.w. generator of their direct cennected type. l'hi%. M.chine will be used fer lighting the new elevators and etlier build.
iîugs of the cempany at Kingston.

The C.P.R. Telegraph Co. are announced te have decide! to
string a beavy copper wire from Montreai te the P>acifie coast,it isi staied that a second cible will aiso be laid front Vanîcouver
to Victoria, B.C., a distance cf 4 5 miles.

The Canadian General Electric Company are supplying threcnoaitî direct connecte! units fer the C. Il. R. sîteamships. un theSeickeen river. Thesse machines will be 4 kilowatts caci, direct
connectes! to vertical engine of special type, running ai 6ice revis.
lotions per minute.

The Deschenes Etectrie Ce., Limite., have electe.! directoisau fullows : Alex. Fraser. pressident ; W. J. Conre>, sýice.prcs.
dent; David! Maclaren an.! Robt. Anderson. The head office oftise companty has been establishe.! ati 88 Canal street, Ottawa.

The Electric Reduction Company, cf Buckingham, Que., haveplaced an order with the Canadian Genserai Electric Company fora s,ooc bop. three-phasse revolving field generator, to haeused forelectrolytic work. The machine will be stimilar to tho*ae installe!
at Lachine and West ICootenay, eccep that the current will besupplie.! at the low potential cf 75 volts.

The annual meeting of the Bell Telepluone Company was bel.!ini Montreal latit month. Directors were elected au follows: C.F. Sise, Robt. 14ackay, John E. Hudson, Robert Archer, WmVi. R.Driver, Hoogh Paten, Charlest Caosiî, Thos. Sherwin. Theeighteenth annual report, in part, saisi : During the year 983sublicribers have been added, the total number ot sels cf instru-
ments now raningr rentaI being 3o.445. The company ncw ownsand operates 349 ell changes and 261 agenscies. Thirty-five milescf poles an.! 703 miles ef wire have been added to the long
distance systemso in 1897; the long distance lines slow cwnmed and!
operatessi by the cempany comprisée z5.567 miles cf wire on 6,095
miles of poles. The directors have charged to contingent fund
Sio,ooc, that amount having been expende! durung the year on

con;struction rendere! neesary by the introduction cf trolley
an.! other ostrong current wircsl, but which bas not increase! thcearning power of the plant. The receipti for the year wcre$s,t8fç.68S.2t and the expensies $9o6,933.64, leavinga net revenue
cf SZ;9,75t.57-
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DODGE....
Friction Clutch

The Most Perfect Friction CIuich
PtiIlev and Friction Ctut-off' Coup-
ling en thc Markct.

Write f-lr Qiiotattiosl aindl>aiîîin

6060E voeu SPU PULLEY
COMPANY

Offie, 74 York st - TOonTo

Manutacturers will fond it to thciradvantage
10 uose the columnIS Of the Eî.acTatCAL
NEWS in makisig anonounscements.

POSITIONWANTED
ltY Prawuical EsmiCU, sad Eugimuc:qm; 3levenewpmnenoe wilh tigbî snd power piffsa; diro a sheuà,u o polyPhua symeu; a poeuoua.uaap«w towM pkan; oea do aul kiadi of wiu u o

wt. eiofu<efnoe; Unmanlied. Addrass,
ELECTRICIAN."

Came Of kLUCTSCALNEXaw.

___________________ i __________________i a

'TEEl CROCKER TURBINE
Iuilt a" i nstaiIelL

CATALOGUES AND) ESTINATES ON APPLICATION

The Jonokos lachigo CA.
312 Lunsd.wms çtree - SHWEUBROOKE, QUE.
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FOR SALE-OHEAP
lcctnce Ligliting Plant. conms:ting of

1.gl1t l~I'Id Atrnatar. jub ies p10tlanst for
. S. 11. nf. Rc.tson for -,clliing, etil.trg-
log pl1ant iand using water powes. Cats bc
scenistl pCtrttiot. Adidre!ss.

EDGAR & ROY,

North lHatley, Que.

Attention!1
Manufacturers

THE CANADIAN NIAGARA POWER
COMPANY

INVITES AMICATIONS TORMI3E USE OF,

5,000 EectriCAi Hlorso Power. withln Four bules
or iie Rilway Power. Honte, ta the Quecu
Victoitit Ntar azaPlla Park.

b Let power. as. dire=i curtent. is avaitab:e lot.

.:1Z1 e f0 I d = r elne "z , .:898. ad.re. c e
C=diau D;&X&ara PowerCe.a at ts OIlice, Ilewso
Bixok. N ugara lails. Oui.

JOHDN S. MIACKLE.
lusueas Agent.

I ALEX. BARRIE &CO.

RU881R INSUI.AIED ELECRIG ViRs
and CABLES

T& to0-4 + _%4 St. Paul Street. XONTREAL

ELEOTRIC BELIS
* 'AND SUPPIES

Pire Gonga Aununciatoe
Puhes

<lir=ea. %WOOd and Pecelain)

The Ga!vank BatterU Works.
z:SWeU=gten Street West, - TORONTO

PATENTS PROCURED ON
18LEC211IA L IN MYTIONS

RIDOT & AIBES 30 BAY Sr.. ToRtouTo
"Y RDOUT& MYBEE 10Tvtehone 2587,

Porolga tiembers of Chattered Instltute
ao! nt ,gents, ltngU.n2d.

ORISIIUiUCS. ~lI C

he Packard ElectricGo., Liniited
%MAIF.RS 0F

Lamps aTransformers
SOLEt AG.ENTS FOR ....

Ssheeffer Recording Watt Meters

ST. CATI-ARINELiS, ONT.

W RITE FOR PRICES ON

LAM PS
Sockets, Cut-Outs, Wiring
Supplies, Induction Alter-
nators, Etc, Etc., Etc.

MUN DERLOH & CO.
61 ST. SLriLCE ST., &NONTREAL

Perfect Combustion. No Smoke. No Ash. Saving from IS to 40%.

IA KE Lt P! Steain *Isers; lour Coal Bill is Far Too 111gb
The folloWing are the results of Competitivc and Ordinary Working Tests made at the Terauley street Station
of the Toronto Incandescent Light Co. between the Iniprovcd Jones' Underfeed Mcfchanical Stoker and
EXCELLENT Hand Firing: Co OVEN UCHI RNE CAREFULLY

POINTS OlSEvr.D. jon,;. iand. jný.1Iad

Duration oftc;'t in hotu ............................... 94.: 93.75 88. 18.
Total coal burned, includitig wood cqii., in lbs ..... 747 170 3o. 100
Waâtercevap. fram tcnip. of fecd, inIbs ............. ... 62toSo. 59394i- 1:613 îz:3S.
Averag steam pressum ............................ . 5. 215&5 ai8. 158.
Total ash ... .................. .. ................. 61:; îS $998 Nos wcighed.
Actual cvap. per lb. coal tram temp. of fcd in Ib% ........ 9.S42É 7.:62 9.2 749

1 a . comb. - 9.081 i 8.s6t ..
Equiýv. -ý coal fram and at zsz*, in lb ..... 9.332: S.121 10.3421 &87S6

- -comb. ...... 10.1471 9.tl27 .....
Pcrct:agc .,h.................................. ... 82 t il...
Relative cconony ................................... 114,78 zoo. 123.2 10(].

QUESTION-if the above results are obtaîned with Excellent Hand Firing. what wotzld the resuits bc iwith Inadifférent
and Poor FiWng ? Think on this and then ask yoursclf if you can afford to bc without the Stoker. It is the
ORDINAiRY WORKING Test that tells the talc, flot the COINPETITIVE.

Tand wru Ilfhlbi n'TlIIUI CONSULTING ENGINEERS
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