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T14E PIRE AT THE TORONTO ELECTRIC sicsm et~er g.At that timie it %vas considercd

LIGHT COM'P.AN!f'S WORKS. quitc a building, and amply large cnougli for the work
O%-'Thtrsd.iy morning, J.Ian. 2 ESt, a1 Most disastrous for rayyears to conie, butt thc rapid extension of the

ire occurrcd at the wvorks of the Toronto Electric Lighit business of incandescent lighting andl motor powver

Vii-w'. 0E' TiiEN' ToRo.sî-o ELLg-TRit Lu(.îsT C I II'A RIisii.b. l'Il~iciiLs -ro Tini. RFL.E-T Fijo'..

Company, which resulted in the total destruction of the necessitated other and larger buildings, notably the one
arc lighting plant. The building, which wvas a trame complcted but zi few weeks hefore the fire-an entirely
,ron-clad structure, wvas the first building crectct on thc fire-proof structure, containing two one-thousand horse



CRt'IPLDlR~J ELIEGTRIGAh ~'4EWS l~ctrîiary, 1897
poue r cugincs and Sou k. n.gîirtrs r iurned
buildinîg w:îs used cxclusively for arc Iiglitiîîg, witlî
sufficieîit 1îowver gencrators and attrmîatiiig currcnt nia-
ç,..hinc% to faite thc nliglit loaU afici nîidniglit, %%lien the
plant In tilt: % sl:r buinldling b~ liut dou il.

'Ilic building Ltitiid sît-nod a ofn ail sizeN
irns 25 to 125 liglîts capacity caci, and .4 pairs of
hîorizonital Brown-Corliss tilgines ofio 0liorse power

c.~landi 0 liss.% of. slî,tItiiig 62 feet long. 'l'lie building
%%ais i.tirl> nl ,tll uplictl n ihi lrcctn iiîgaps.
tus, inicludîng ýî sels or hase anîd iîozzlcs, 15 cxtiiiguisli.
ers anid inniîmrabic pails kcph wcIll filied witli water.
I t was tiionglit tinit tilt continuotis presetice of work-
miets, duriiig flic eîtirc da)> and iîiglit, together witli
tiiese .îpl.îi.ts. t î . ulcî s.tft!gta.trd .îgaiîst
an>y danîger ol moss b>% (ire. L lens ros c difTercuîtl>
lîowveer.

'llie finai cause of tile catastrophe is so,îîewlîat dilli-
cuit to Irritec ah. It appears tliat at abouit .1 o'M.lck iii
tie inoring, n iieni ail] iiîclîhîeri itiis o tirse ini
operatiosi, fire %%as dîs.cni% ced limier one (il tic dvîîainos
on tlie grounid floor sinsar one of the lnes oi shiarting.
According ho orders iii such it event, flic enigines were
stopped, andi tfli ads, together nith lic tIse uclimanil
WIltlc dtit lts to look *Iltcr thcse niatherb, put out
the blaze n% using tise e\tiuiguisýliers. Aftcr t %vas aIl
ont, and the we't beits takcn front the dyxianlos iii the
vicinity, tIse crngines were again startcd. This n'ould
probab> be soiiie fifteen or twenty nàiuhes aiter tlic

fil %%bot. 'r< it:e tb nf -bait ftnlbon cd as nu%% uni%
a matter oi conjecture. It ;îppears- finit the various
liiting circuits liad oill' been fairly started Mielsn a
slet ni flamie sliot up front thc uipper floor and appearcd
to ciî%ecip tlice entire buildinig in thsat part. Sa rapid

î; t.% spircad thuaI, aitlîough file mlen Splang to file
cîincs sanie oi thi wcre ncvcr sltt doawn, and tIse
nmais wiio renmai,îed ta do it liad to niake bis exit b>'
a window. Just as nîany thîcories as 0, tisc cause af
thii- second fire arc advanccd as tlîcre are indi% iduais to
c\precss an opinion. TFli nionsi prob.able one is tîîat tie
as.sid front the e.\tingti*.b1ictz s used nia> lias c spriicd
uipon saunle ofIll iUicany %vires, pcnletrated tIse insulation
and even carricd the Iigli voltage current over file wct
porcelaini insulators. Bis the causse, liowevcr, wliat it

nia> tlia remains tîsat at 5 o't-lo-k on the iloriîg
oi thc .2 i st oi januar%, tlic Toronto Elcîric Liglit Coin-
pany iatsid tlîenselves withiaut ans arc plant.

Tîîcre are uised for city ligliting alone about eleveni
îiuindred lighits, anîd for commnercial use froni ive 10 six
hssndred more. No timie wvas hast ; whiîe the ire n'las vet
burnîng mers wcre ait work crecting ilew paies ta carry
the wvire,; into otîîer bust::dings,, and tlle manager of the

~.ma>put hinîsclf iuiîo conmmunication b% tclcphsolle
andi telkgraph witli cery place at wlîich it n as Iikely
thiat Jinamlos couid bc ohtiied. TIîe rebponsc b> tIse
companies appealed ta wvas hotu prompt and effective.
Th'Ie Gsenerai Eîcctric Co. Iîad sontie d',nainob of sariotîs
kiln ;~ sl tock, andi thiey wc'rked wvitil a %vill A car n'as
]%.JeJid iicd spc,,.l frorn Pcetboto'. At .4

O'Clock p.S m. withini seveli or eighit lîours or the
fire il %vas baïkcd into the siditig of the 1ElIctric Lighît
Conîpan.isv- %vcrk-q in Tornito- Two more carq . ere
Slîipped and .srri% cd a fe' lînurs tfterw;trr.îs. On receipt

ofa telcgrauin front Toronito tIse RtosatlI lectric Co. of
.Montreal put gangs- ni mets tc) nork to take out
dvniaslo front tlicir iglîting statiosis, anti even the
machine uised hy ilici for tcsting Iamps in Ilicir factory

was ind.uded. Tiiese werc loaded upoiî cars anîd
attaclicci to tile nliglît express, reaclîiug Toronito sîcxt
morning. WVithiu six liaurs of li h ire a niîumber oi flie
IaItCSt t> pe ai 13rtIS1 ma'cilinles, ni 125 biglas capacit)>
n cre prl ad uîl ippcd fronil Cice elauîd andiL ii

Tise resuit ni tîii! vworl %as tîtat tue City "%as ait lin
tamle withlîut liglit. Th'e Conmpany hiad a1 fen' simili
d>îianios iii tlîeir power station. These, n'itl wliah re-
iîforcernents coulci be got in operation fie irst night,
Pros idteLl dbOlt 3QO bîghits. *lhiS %Vas stiflicent for tl,~
centre ai tlic City, anîd b> usiuig altersiate liglits iii thc
outsicle districts flic grouiid n'as iriy covercd. Thie
seconsd îîiglit, %vitîi tie exception ni flie extremie sartîs-
wvesh section, a straulger wouild not have noticcd an) -

tliing siissal, and tile sti.-ectiiiig 1h% e îiglîtb flie num-
ber %%il- addcd ho uuîtil, n itîsiu o11e week of the lire, thi
entire iiuinber %'as agaisi ili operation. rn'o dyniamios
wcrec placed iii tlîe power hanse oi the Taronto à.aiIwv
C'o. anîd a nuunber imi flie* inîcanîdescenit liglit stationi af
flice Tioronlo, 1-lectric L.iglit Col. aît lerantle) strect -tie
reitiainder on thc enginles ait Scott Street aliJ tlie Esplaii-
-ide, that n'ere tised for drivîuîg powver g,,uîerattors.

Whîieu tile %weight of tlîc maclîiîery required for this
%'ork is takesi into caîîsideraîion, as wechl as the iistricatc
and J.CIiL.ItC adjuteicit required, and thie disorgianiia-
tnini tfIle circuits caused b> the loss ni the distributiîig
switcliboard, it wilI bc scen that tlie work (lotic nas an
achiieveisient ai no0 ordinary nmagnitude. \Vithin 3(6
liaurs ni tlie lire the employees of the compani> hasîdîcd
diîîd pla.%.c in position close uposi nute litindred ton.% J
nmacliinery.

ln speaking of the lire Manager WVrighît n'as miost
entlîusiastic iii lus expressions ai apprecialiosi ai the
maimuer in wlîichî ftic companies conccrnied carime to hiî
aîssistance, and oi tlîc untiring and Jcoted enierg) oi
isk emipbo% ces.

'l'le Toronto Electric Liglît Company intend ta
replace tie burned building wvith an entireiy uip-to-date
fire-prooi structure, so Ibiat a recuirrence ai the disaster
%%ili b2 rendered an inipossibility. 'rie engra% ing ne
prebesit uostue norkb ni the compan>) as they %ý,erc
before tlîe fire. 'l'lie enigine in tIe upper lcit buand
coriier is anc ai tiiose just installcd iii the new~ powecr
biouse for driving power generators. The building
shun ta the lcit ioregrauind ai the picture is the one
dcstroycd. A stcam derrick bas been erected in tlie
ruins ta biandie fle hîeavy nîachinery and get the
grauind clearcd for tise nen' wvrks ah the earicst pas-
sible moment.

THE G{AMBLY POWER WORKS.
TiiiE works for the utliization i ofthe wvatcr power ah,

Chamnbl>, Que., are making saUisfzcîorv ProgresS. A
cancrete dam is nearing compietion, whiciî nilI miake
possible thie develapinent ai 20,000 h. p., dclîvcrcd la
shiafts iii cighit units, besides tn'o units for exciters.
The generalars wviIl be direct caupled ta %vater 'heehs,
andi each unit ai generator wiil be 265o l.p. capacit>.
'ruese generators are nonv 'i process ai construction rit
the Royal Electric Campariv's n'arks at Montreal.
TIse> are ta be two.pliase "S. K.C." inductor type aI-
ternating current, generating current direct frorn tlic
machines at an impresseci E. M. 1. ai 12,000 volts.
Tliere are a iiurnbr af noel fcatures connecied -.vithi
Isle n'orking out ai the enterprise-one being the higli
clechromotive force of tîme gencrators and another the
capacity ni the machines.

CANADIAN EllECTRIGAL NEWS February, 1897



February, i697 CAr4ADIA~4 SLiECTRIGRh T~4EWS
CHEMISTRY IN THE BOILER ROOM.

'AirT Il.c
ltvi wmî. ''rtmoN, Nlontteat ~%est.

13FVoliît: we 1îracced t Ilite sttidy or %vital lttes place ducrinig

totîtîtti on, il it necCssary thiat v. aiciouici lriefi> tatisider crtaIin j

1it,.itC aiIed ''ceieîs' Aut cletiemît is a 4lubstai e litant t

,.glo b> atu> mntis knowîî ta chinîistry be reducedi tona %itttjti.r
1.btnC mru, fur iai %lanice. is an eicitlent -sa is sil ver, ca rboti,

oî'vgeu, Itytragen, and nmany Ollier substalices whiclî il is al

iitt'Lesiir) for nie licre la mntioni. lis addition ta te substattet

tiied elioîcttti, we have allier bttbstct.ic% calied - canotll ntid4."

A onsitpotind ks a suîbstanîce madie tp of ino tir silure clietol,

hlid iti riceliaticai or clîcîticai comîbinatio, and cati by certain

is, a comipotsd af lise elettienîts iydrogoît iait oxygesi ; cent is a

coni1îouiîd of carbon, ntirogcnl, hydrogcît %titi certain olter edc-

itletts ;air is a campotind af te elitîtt ititrogeti anîd ex% gels.
Sl,îbt.tiLeb arc saiid ta be itcid iaies îtcitala combinalian ai%%lien

dt clettienîs caîtîposutg lite coiptattnd arc able te be sepa.ratietl

or diý,isigttistied by niceliani'al limîans, amd d1îltcrs croit% a1 siate of

tctticai cottibinttaioti î,tismuchi as te eienicîts calitpa%ittg lise

contt 1atisnd are sittpiy %ide b>' side. For intatnce, (lite eicnns

trait antd siphttr cati bc groutnd tagetiier ins lise fîmnct possible

-atout% imaginable, tilii titcy forîti only a tîtcitanicai catnpannd.
.t, itttith tue iran and suipir relaiti titeir originial îîraîertie.; and
cati bc separated onte frot te otlîcr b>' %intifle ntîchlattical nicaans,

anth iey htave net realiy catîtbuted ane witt the callier. But if

voa, tieat the mtbstce titey cnter ino citenicai conîbittatiat elnc

%%lits the alter -the iroit loscs ils properticti a% iran ; tite sîlîîhtir
il.% mi roperties as stîlphttr, and the cati uni) bc Je&.auiipaed
.gmîb> ehtg*ci ianîcs. The irois a ia longer sisib!e a-4 trat,

atid te suipiîîr is no longer visible as suiphur-tite two elernens

have comnes]îc togetiier Io formi a ncw% substansce, a conmpond af
trois andI sui1îbur, known iti chvintislry a% iran sui1îiide. Juil, so

îatîg as liîey svcre lteld in inechanicai carniinatiat lthe> rernatned

&utit .td suipîtut, ecd rclaîiig ils awti pectiliar properlies. halt

%%lieu iey were brarîght int chernical conîbinatian by menus af

lieta lte 1roperties beiangiîtg ta belli lite irait and suiphiîr disait-

pearcd. attd a îiew substanîce was fornîed, wiîhî cililea' amtd
difrèretl praperties.

A-, tite reader ks no dentbl awarc, tuera are a great niait> dii-

turent gradeb ai coal, and gencrai> dikided miat taa distinct

,jasses, kttown as :anthtracite (btard) and bittimtinoîts (soi), bath of

witicit are largeiy used for the producliti of power.

For aur piarpose wc wiii take a samrpie oi Wt!isiî ca, tite amri-

alysis beiîîg as ialiows Carboti, Si% ; hydrogen, i% ;ititrogeti,

t.,, sîipîtur, à% ; ox>'gen, 3% ; and inîcottbustible tîtalter, caiied

i&h '. Titis sarpile of cent tîten ks a uteostical comipoutid corn

t.miitsg titese varionts clemnilns iii différent proportiaons, and ticiore

il cati bc clianged ini an' amiter suibstance, decoitipasitian ttîîtsl

îakc pliace.
Almaospherie air is conîjosd oi ititrogen and axygen iti tnic.an-

ical cotsbinatioîî in. the proportion ai .4 parts ai uitragen ta t part

cil axgeî b> volumie, and by weigit, 77 ai Ititrageu't b 23 Oif ax>-

gen.
Ta casler isîlo lite phiila'toply ai cetiislry iii this article is itot

iy itîention, but la niake tic mater clear il wiil bc tîecessary la

discusti lite prtîpertirs oi cadi elemntt aîîd aiso the properties% ai
lte différent campounds whien ini canîittnation sw'it cadi alter.
Wte have te illowing clenienîs, te deai wiith, oi>' two oi wiiici

aire saoIids, as ioliows :carban, saiid ; itydragen, gas ;ititrogen,

gas; axygcit, gas; !,ulpîtur, %oiid. Tue render aircady kilows,

lsita lise britiging ato cattibinaliti oi tue aiiosîtherte atr witi

ltcaîcd ca, causes tuse criai ta hum and gave out litat. This as,

!tawever, far from beng lise nchanical aperatiani -o allen

inîagiîîed. Wlitat realiy docs take place is liat tue axygen of tuse
-kir etlers hao cliernicai canîibinatii witit itcated ca, aîîd titis

ver>' aci ai conibintiaion gis'es out the iiglit and licat 50o fien

ittiiced. W'iicn celnical conibinatioti betwccn substaiccs lias
t.hnplace, tîcW stbstanices arc farmcd, juil as wlieus iroai.d

suijitur are tltsiîiL.uill> conîbisied irait sulphiide i', fornîcd. Letî us,
itaw review brieily tue properties% ai each cienient wluen dents willi

sprti.To do titi% properiy rcquires «a certaitn atiaount of

iaboralary trainîing, %oa tuas cacit clenment may bc î,epairateiy deail
isitit, anid tîs vanaous lîrarerties discos'cred. A dcscriptionî af ex-

lieniiett ta bc carrncd out is intct% too long for this ani etc, sa
%%c %%!l !ittiply statule ll-known facts reiatiiig Io cacit cetent ili
question.

C.NRBoN isan clemcnt that occurs exîen!sisely in nature iii many

feratis. The form in witicl we gcl il in thic pre.seitt instance is the
Wseil known substance '*coke." Carban itas %trong afrinity for

iXYgeit, and caiitlies a il h il it t a o propor 1titont tiiidi'r c.L'îl.tit

1I lV'iýRO;E N kS a -1 is,,iooas tastetcss gas4, %if il WVY
iglit 1a-l tire, lîcig i41 tianes ligier ilitat air. il iS Ctîiîtlîil te,
but dues aoi !.%apport caiîlîntion. I t wiii cominte with oxygeit
o fortiet aiii Ilite piroportin if j 1p.trt-4 li>tragsi t la it ox>

,eit b> oiliite, tir i pa.rt 11) drageit loSha ai ax> geit b> a t'lgil

NIRGFas airead' sîaîed, l'nuis foutrt'tifilts lise' so'ab e oflie
tir. Il tîiiter bunîts lier stippoirtl co'aniutîsîiait, ait arts as a dii-
tîîîng agentt %vlla oxygen. il lias iîe'i %aiti il i s Nilipîly ini

tîechiaiical conîltituation aii thle air %ttlli oxvgeit , tha la . islie toitis
)f C.îc Il are %ittllp> side b)> sI&d, Casit rel.tiiiiîigit ai.% utii euiar
)rap)erties.

Ox vnt<N is ils hreset ilîstatîce au1 isii imtputlsat cicîtiet, ;liait

-a ipraier' oftciaîiîga ils pitwer ta cominte wiîth cantait fitni
ie itait imptiortantt ptaio lii eiîgiiier's edtteat îii. l'tire~ oxygeit

.% a straîtg sujporter of CoIi)thsoi, and cominies reariily witiî
mail)î eieliîiit, mi c.it Il t.se gis itig i liglit and hteat. Uî tt

tarbaîî il f'oritîs I au ti;glîl> imporatt citîuis k itawit as car.
huait dioxide ami carlxi îaîa'sl--'aiî dioxide c'stiîg Ilte re-

mlit ai iterieci comtbustiaon and carboit titittxice Ilte resiit oi ii.

perfect colibuistin. Wlhtile oxygeti %Itillltlrts c'ombuîtstion., il k Saut
canibutsibie se, ai ils Iiroiîentte% lîeîîtg îraclicai>' lite reverse

af itydrogeti.
Nat î.ne laias Ilis i tha.t Ilte eleîteiiý %%l 011 ii ni . a1itiite go-

gs'tlter irer Certain contditionîs and iii t t'rlaiiî neiviied (plant.
t ities, lait il ks lite ltICIdet'saltdilig ofitlitese conîdit ions an titplanuîî

tîtie slital îîîalc lthe stîid> ai diitsr>' i ait> vainte ta tu. If
carbat ;aud oxygemi sîîîîpîy tiiedii ait>'u liraiorltitl, lait sileti In

c.atîîbtiiallo tait c.tcit lutttru% titeit %%e -sIiailtit retîttine Tti
kitawledge a ittsî>, but %!%eu) iiretiî.%ti kr ttel~îîs~ gel

%t: iiîtteli air frot lte attîiasiîlere, iiîcîst kitidie a lire itefare it a iii
bitrit, and itîtitt itaiitaitî a cttrrctt oi air t itrotigit ii% rires, aitt

t luat thie iîîteîsily ai lus air etirretît citabies lits%î ta lîttn a given
quaniîiiy af ca Ini a giveit tite. Thtis siitply gaci ta itrase liat
titere acre c.tîittiosi% .1% Io 1îsitt ax> gei slt.ii ttc sipiîiid, auJd gav-
eriig Ilte Itîperat tire at isîtici te t wo ciettîcîtîs %%i comtbtine.

For itlaîtce, jtst sa lonîg as irait liait sulitttr reitaiied togetiter
akt a low leiterature no change look plaoce, but as saoît as a
giveit quaîtity ai lîcat bad becît itit1 aried la lite suibstanice coîin-
bitnîtiot taok pliace ; aîîd if we test carcirtiiy we shaltl fiit tuerea is
a~ qsntatti1 fixeti qttattî of lical re(titrcd, amii tiat il certaîin tei-
peraîttre itit arl be efare 1clicittcai cvtuittltatio sels Ini,

and titat in evcry case titese lwa clitctts reqîcire Itle Çante aîllatt-
ber ai liteat tittits aîîd saite lent peraltire la bc rcacited-eiaiiitg
us ta deterîtine exact>' %vital k rct 1tired la chtantge irtîî andc sai-.
juiur ato iroti tilpîtide.

The %alie tlîîng ctit beuc negarntig coal. Jtust so laong as,
tue .aiipotiîid reittamis it a gisCg 10ii i.îss let.IttIrC, detLtItttIXsI ittit1

and eambiitatiaiî %vitla ax>geti viii sutl laite plat c. '%ati t ait îî.îs
ail thle air >'ar like aver coai iii ils ntormîal conitiont atuc >tuo wiil
gel tîcitiier iigi star lcal , buct litat tule criai ta a %sliiesitlv igi
teiîerature andr cottîinîatiau il oInie sets t, aîtd decoitiposulittît
tif tîte cosnu nd o -otl ut ..it.îe place. Titi% ts 'e cil littsl nate mît
lite miantufactuire oi gas. A coai couti 1otismd, qi110%C11 for ils% rmcluitess

mît gasctotus clentemîts, is placcd ict a trlosed retors, %ecuîre t'r<îîî aJ.
ttîkiatî i air, aud a lire btiuît untderneat la titeant Ilte ea, wiie

us dectînpost'd, ail lite gaies beitlir liiîeratetl, the carnl antd

decoîiposcd t'go ils clemîtetîts b>' ieal, andt I aa Ille elcesit car-
boit s aio stîcit a niatuire taI il weilltitis pas% mutoa aMatotssate h>
the applicatiu io o tf a aîte a did lthe aisuer elit'iietî cotttaitîetl
it Ilte cent. I scout ta iîinres ait> reoders, m titi lite imîportantce tif
titis naîcurai hasi, a% il ký ai vital iuttptr.ttc.c ta) etgteet . I m.s
Naici 1, 'drogeoi comtbinies svitii axs'gm te fart', waier, bîut nuait' titi
Certaini deftcd conitionmats and iigivet <ltati mîes. i Istirogeut antt
ox% -,Crit lie MîXeCd ttogCete it CX.Ittqîî s andc luit> s%%Ill

stilrutaiî iinic-alliea catbtat ii, lîîît lie momutet Ile> arc
iteateil nip ta a1 gis'ct poaitliteincai comintat soit et% 5Iii Wsitit; %scll
râaitil litI it ta' xillaýiai acetuns, atid'îutsicad oftise tîsco g.ase
swu iarîttcrlv iîad wse lhave a hiqîuiti caiir'J pîure ss'tcr-s'ery itacts
stlalt nri volumtie btsi etitialimn a cmghîî ta lie si igit tif ilime games
before coluilltiîtlin taok *îl.i.c. *î t hat tîîr fixeti pla~t of
caîtîlîiîtions andi ahsa a iixed qtiantiy. lfuirt lie ntiecittiic:ti 'oint-
patinci ai the Isa as' wu' liait an excess ai ht>'ragcri or ax>'gcîî
lite exces oi ciitier gas sviil reuatit belsîîîd in ai tt.tttt
iltet, ltawisîg litant itydrogeut ss'ili oity comtbinte 'iith oxygeti ta
ferrt meater mn anc fixeti propoirlti, 'liaiteuc CCei aXCNf eultuer of
tlle elenient% cati be cottsidercd as so itatcts w.tst-.

Whiat 1 ssat ta itiake cucar k, lite impotat fact litaI carlînt
andi axygeut Wall comtbine 4agetier ai tsvo differcuit lînalorliotis :îd
fari tw'a gaies xsithî cutirci>' dittèeut uiraltrties%, ini catit1 casNe gis-
ing out bellt lighl and liens, but iii propiortiaons liat minîliy as-.
îcînist lte engincer, and the poswer ta titdcrsiaîtd titis fact iii aur
inoit important duty. (ob otne.
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KJNKS WITH THE STEAM ENGINE INDI-
CATOR.

'ii indicator, wlule it is lîritîtaril> iiiteided for indi-
cating the performniice (if an etîgine, cati ho titilizted for
a iîunîber (if otlier purposes aiild iill frequcîitly serve ta
assist ait eîgitîcer ouît of a predicatiietit. This article
uuili hc deu'oted ta Saule or tlîc spccial cmiploynients ta
whicli the inîstrumienît miay ho put.

There is a comîvcîiioit mîithod for uîîeasuîriîîg the spced
of i% etîgiuie h>' tîe lise af the indic:utor wlîiicl nia' ho
exceedingl>' usefuil iii case the speed cautiter is tiot at
lianiL, a% is often tic case, antd the speoti of the onigine
is Itighi.

,flic itîdicator bcing connîectcd ta Il- o tîgicie at citîtor
ceti of til cvliîîdor, tiie procedure is as falîows :Dis-
connîect Ille cor(I frani the rcduciiig rig anid take it iii
the band as slîawn iii Fig. t. At a given inîstantt press

the pencil moation against tîîe druni, at the saine timie
draving out the cord wvitli the hand, releasing tlîe pencil
moation after a certain dermnite tintîe lias elapsed. A
record sucli as ks sliownii i Fig. z will be produccd. It
is obvious that the nunîber of' crests to the jagged
recoird itîdicate tîîe nuniber of revolutions that liune
taken place ici the interval, and frant tlîis the speed ai'
the engine cati ho calculatod.

The enigineer wîho lias lîandled -%il indicator but little
saintimiies fiîîds it dificuit ta appreciato the fact tlîat it
ma> ho used %wi:li advantagc iii scores of other places
abolit tic plant tlîan the onigiti. O<tcnitinîes many a

-freak " card nia>' ho oxplainied b>' taking a diagrani
îvitliIlle indicator tapped iat the pipe cannecting the
two cylimîders. Whlerc a recciver is uscd, tlîis applica-
tion of tlîe indicatar wouild show littie or notlîing, as
the pressure in sucli a recoptable is quite constant. In
tic steami pipe bef'aro i etters the crngine the indicator
lias heeti uscd ta denlionistrate Uic nccessity' for a suealii
reserî'air or etislion. A~ Bourdon gauge attaclied ta a

Fiît.. ..- .IESEnC.îRi).

sliaking steai pipe îî'ill lie as niticli cffccted b> tie-
cliatikal jar as hy variable pressure, but bv mens of
tîîc indicatar the nionnary drap of pressure an ad-
mission, or the sudden use at cut-aif due ta the inertia
of Ille steant, cani bc shoîvn and mensured, and judg-
nient cati ho passcd as ta wvhether or not a roservoir
will lessen tiiese evils. Itîdicators cani ho used an steami
puiiips, applie(l ta cither the steamr or water cylinder, an
gas enigine% ar ail> appliatice %vhere tliero is a variable
pressure to bo mensurcd. Care inust ho always taken
ta amticipate tlîe pressure siearl>' enaugh ta use a spring
of proper scale. TIîe pressure can bo recorded %vith

rcfèreîîc to an> miectîaîical e% ont b> using a suitablt
rcducing motion conncctc 1 to the nieclîaiil witli
refèencc ta wlîicli tie record is ta bc takcn.

Gavcr:îar cards indicatc ahlast as rnuich about the
regulation of an cnigine as dIo the ordiîîary cards abolit
the events of tlîc stroke. Fig. 3 sh'ows stich a carcl.
l'le nietlioc of obtaining it is as follows t Lond the
enigitie witlî seule poawer caîîsuinîing devicc that cati bc
throwni off cithcr instantly or gradually, as miay be pro.
forrcd. A dynamio is very suitable for this purpose.
H ave the indicators ready, the drumls oscillating and
the peticil niiovement in mion. Let tliero bo tîvo men,
elnc to opcrate the indicators and the other ta tilaîipti.
late the engine laad. At a given inîstant let the load be
suddenly varied and at the saine tinie press the pencil
motions of the itîdicators against their drurns, lîaving
previously taken thc record with the originial load.
IbId the pencil motion on uintil the engine scems ta
have attained a steady spceed and the record similar ta
iliat of Fig. - will result.

The card thus taken ks significant of mnany things.
On it there are two cards whicli are made quite plain b>
<roquent retraci:îg. One lies wvithin the other. Tîtese
-ire the initial and final load cardts. The mnnber of
complote cards betwveen tliese two, or ratiier, other than
these twvo, ks the nunîibcr of complote re%,olutions that
the eligine made beforo it succeeded in readjusting itself
ta the ncw Ioad. On a goad engine this number is ver>'
sniall.

The card serve ta show also how thc etigine aiccomi-
plislied its speed cantrol, wvhether by legitirnate contrai
of the cut-ofi' or b>' varying somte of the ather events
illso, the latter always being more or less objectionablo.

F'IG. 3.-ENCGINr REGULATINC. CARI).

A governor card tosses its value as such if the tend is
gradually v'aried, for the intermediate cards ivill then
indicate a graduai and proper control of tho steam dis-
tributioni ta fit the gradually incroasing or diminishing
laad, as tlîe case miay bo.

11, however, thore are but two loads, a maximum
initial laad and a minimum final one, any card betwecn
the two indicative of tliose loads is anc of transition and
taken wvhile the engine was rcgulating.

The necessity of being able ta take cards at a givoîl
instant bas been shown in the foregaing, and this need
wauld ho mare apparent in a test an a multiple expan-
sion enigine îvitli two indicators an ecdi cylinder.
WVithotit suicl simultaneous record, the result wvauld
lase mwuch of its value and the cards %,.auld certainly net
ho comparative. Thiis simultaneous action cani be con-
veniently acconiplishied by the use of tiîç electro-magnot.
An electro-magnot cani bo se placcd on cacb indicator
tlîat wvlen the former receivos current it ivill press the
pencil motion against the druni, and on the breaking of
tlie circuit the pencil motion cani readily be caused ta fly
back b>' means of a spring. Cannecting the magnets
of ail the indicators in series, they ivill form a circuit of
high resistance and should bo wvorked by a numiber of
colis in series or by a ixîo volt clectric Iight current.

Ordinary magnes, such as are used on electric belîs.
will ansiver excellentl>', and five or six of thçffi in series
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n.il oller cnsoughi rcsistance so that an ciectric liglit cuir-
lent can bc liseil with safcty. If there -ire onlly ane or
tilt miagnets they siiould bc protectcd frontî excessive
-ilultes by piacing Osent iii series with one or more

11lîiluîdescelit lanips cannected in multiple, or cise a1
ibitery siîould be uised. A switclî or pusit button gives
appropriatc control. Trhe application of these niagiet%
nill be dlifférent wvitlî difféent niakes of inidicators, and
i t ould take tao intcli space to describe tilini ail. A
littie inigcnulty w'ii aiways solvc the prablcmi. I t limyI
lie iîccessary to fasters a rnctal strap ta sanlie part of the
pencil motion support in order to enable the magnet to
actuate it. Sucb clectro-mlagncetic nîcechanissms are sald
%titis sotme indicators as a regular part of their equip-
nient. -Amierican ElIectrician.

BY THE WAY.

mz. 'r. L., 'ilîson, of acetylene gas faile, lias been
iaking ant active part in the discussions at Hamiltomi
relative ~o the uitilization in Caniada of tie power of
Niagara. Aniang many other things he is credited
%viiiî liaving said that il cost hini tipwards of $30a,ooos
ta miake availabie îooo haorsc power on the Welland
<a,îal, and for this arnount 6o hi.p. cauld be made
.îvailable at Niagara. Soute acetylene or otîhcr kind of
ga'; appears ta have fauild its way under MNr. Wiiison's
liai.

Xx XX

Tiiiî individuai whio in Canada is cauiglt in the act af
iapping ani electric wvirc or a gas main is promptly
called tipon ta show caisse why he should flot be sent ta
jail. It is different in Germany. The Superiar Court
of thli country recently decidcd tiiat ecctricity, nat
beiiig a movabie abject, could flot be staien. lis
pursuance of this peculiar metiîad of reasaning, a mari
who hand tapped the mains af an electrical company ta
gel current with wvhich ta operate bis motors, wvas
acquittcd of a charge of wrang-doing.

X X xx

Tun number and capacity of electrical, mantifacturing
establishments in Canada, have so incrcased as ta
sonietimes cause me ta wvonder how it is found possible
to seli so large a quantity of electrical gaods in a
country wvith a camparatively small population. The
fact, however, that these manuifactories are constanitly
bus>' and that several of them have found it necessary
to enlarge their facilities, is proof of the existence of a
steady growth of deniand. There is also the additional
et idence before us that last year electrical gaods ta the
%alie of nearly a quarter of a mnillion dollars werc
exportedl ta Canada front the United States.

X X xx

PnaRo. Henry A. Rowland, of the Johns Hopkins
University, is said ta have broughit ta commercial per-
fection a multiplex printing telegraph, by means of
Nvhicli an operator cani transmit a telegram written upon
a iypewriter and have it reprodticed in typewritten forni
nt tic reccivirig end. la addition ta the typewriting
part of the invention, Dr. Rowland, wvith his new ma-
chine, cati send over the saine wvire five or six different
miessages at the samne time in one directian, wvhich, in
duplex, makes ten or twelve messages that cani bE
transmitted on the saine wvire rit the samle time. Thus,
wvith (ive operatars at cach end of a line, scnding ecd
an average of thirty wvords a minute, three hundred
iwords cati bc transmniîtcd cach minute. The current ail

Clet.triciiy tralisnîittmng the message cati be relayed, andl
iii this niatnner tic iniventioni cati lbe operatcd for great
distanîces.

X X X x

'rimu rcniarkabic statelliett %vas flude ta ie tîte other
day, by as gentlenman wlîa lias hall a tliorougli training
and wvide expcrieîce hi mecbaîiical matters, thai for
tweity years tlîc city of Toronito spemit twice the
ailliaunt of mioney whvli %vas necessary for coal for
the City wvaterworks puimpimig station. lt mlay bc
renienibercd tliat amily witiiin the last tlîrce or four
)-cars, anci since thte introduction of the 1lawlcy down
dratiglt furnace, lias soft coal been tised ai. titis station.
Prior ta tiiat tinie liard coal wvas cniploycd, cosiing al
the waY front $3.7S to $5.0o Per ton. Thei genttkîwan
ta wvhoni 1 have referrcd niakes flic claini that tue
credit whili lias been givei b)' the City Emigimicer ta
the down draught apparatus, for Uic large savimîg
efl'ectcdl in cost ol* fuel, s aoie ta wliicii it.is flot e,îiitled,
inasnmtcli as soft coal iiiiglit have been i scd during tue
ycars above nientioned, apari. frot the uise of any such
speciai device. My informiant states tuat lie lias always
used soft coal on ordinary furmiace grates amid ivitiotit
an)' artificial dratiglit, the sole requirenient beîng tuai
thc riremian niust attend sirictly ta businiess amid fced
tic fuel frequentiy and keep the grates clear of nsh.
IOnce, during a strike at the coal niiincs,'' said lie,

«" we werc obiiged for a lime ta burn liard coal, and it
almost ruind us ; yet the City, as previotisly stated,
used notuîing else for nearly a quarter of a century."

MONTMORENCY ELECTRIC POWER CO.
Tur, Montmorency ffiectric Power Ca., Quebec, have

decidcd ta make extensive improvemients iii thîcir gels-
crating statian at Montmorency, and also iii tlîeir sut,-
station in Quebec, and wvith this object have contracied
for machines of more moadern type and of larger capa-
city tlîan tiiose 11e)' are naîv aperating. Thte entire arc
ligbting plant, inciding ivater power equipmnent, w'ill
bce discarded, tue intention being ta put in water wiiecls
of larger capaîcity and better adJapted ta tie coniditions.
In nîaking tue alterations ta the arc ligiiîing plant it is
the intention ta install new arc machtines, recenltly pur-
chascd, of the Brush type, in the sub-station in Qucbec,
cach machine being of 125 liglitS capacity. Tîvo
of these machines ivili be coupled ta ane symclronous
MOtor Of 200 kilowatt capacity, of the Stanley type,
mnanufactured by the Royal Electric: Co., of MIontreal.
Two of these niotors will be installcd, cachi mlotor drllv-
îng two machines. The above changes are expected ta
bce compicted about the middle of MNay, ivlien the coin-
pany wilh be able ta iay claim to liaving ane of the mosi.
modemn plants in existence. lis the advertisement

*pages of this numiber tie company offer for sale the
material wvbich they have been campelled, by the pro-
posed chan,,-es to discard.

* The amounit of capital invcstcd in electric mining ma-
*chinery in the United States, says the Newv York

Times, is estimated ta be over $xoo,ooo,ooo, îvhilc tiat
*investcd in stationar>' electric motors, uised for tie

operatian of machinery of ail kinds and imi ail mannier of
ishops, is over S6o,ooo,ooo. Tîte mnmber of Clectric
1mators in uise is flot deinitely known, but is belicved

r by those best able ta judge ta lic over So0,000.
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ANSWERS TO ELECTRICAL PROBLEMS.
a. W'haî 'i the> tlircc.w'arc î.ystcn?

ANst. A >îîiof a uiiming incanzdescenit laaiips %vaia a %in.-Iller
oiutlay for copper liai the regialar iniîîîllreît-are sytcîn, tdaich it's
crî'dited Io' tl is îi'cabl of 'l'lorains A. Edisomi1. Il ceaasùiqti
otif îîlîi.rccrut .d by side, anth aiiddle wvircs

i.oibini mis une, tliai a%. a ie posîtis c tif oaît cii-cuit .îd the giîîga-
Rites tef rite tîtîi uîac h p siic > Unei %%lie . Ths%, rt1îiire.s t s"

4l> sialiios iii % ra id wlici Mi lie laiiips arc: btiriihig %e s'irit-
.îIIv li.t'c :1 i aîii ci, circuit %villa lwo laaîips) iii !,crie.% a'roS'

.a 2oo.volî circuit, for ilt'ie aio bta aisrc vcliaivc oo
vol%% beltwccn %lie eulsîtle %wircs anta Iwo iool~aatiaup us ere
liait% oblainiug tetiatigsof a lisgier %tultage witii only zoo
s oILî betwCet Ilic 1.ii1i11 M17ruiiîiNais,.i .îioss ig .î %aiillcr %%ire ho

bc tuseti. If, im uee tali-ai tiui Iatilp nîaîl>î,r tînt', the cîîrrcaît
ilîrotîg lamîîp1 siiîîbcer twot goc; tlowii the m;iiildle w'are anid back
t0 tire tlt'aait> t lartiîg uniîmes-c one. Theî iîi'tdi' %vire 'as caiicd
hIl liest rai or bîlaîcing %vire, ard tlakcs tire xiîbzlaiîccd cîîrrciît

ss heu i lîcre .îi-m illore l.iiiilîs tuîîrîîîialg 081 tissu stie i lîaî the utlesi
.iid .%, die bIZIiig i.ii*.m u..iiL licscr .81io ti ic.sidt!. aile
fOtu i .1 tt *10 t.iî lac siiauhi tis.îti tl i but ;lii prat îkc lhi i%

ver>% rarci> dtiai eccit ia % cri Laîrgte pîlant%. Slild ail lhe bains-
ing laiaIsý hi, on oaac :isite i dyisainça oit that sidc dtes ail ste
sîork, tire othîr riîiiiiiag male, but as tie othir lamiilîls arc turned oaa
it goes tu sstîs-l ii propotioni tu tie liauaibcr swît.îci i.

;i.1 ow arc dyaii~nazi cini sasrîs-l.
Ass ll'uîttig airsie îs 1pl-t.ig thie p)osîtic brusia of unc

d>iiamuts (or liotî'aisc %cire of a batîcr: ) iii connîtîciozî %villa the
îac-g.titc of tire niit iîaci'aie, ardt iii tis s'ay sce add voltage or'

lî ,sic oiîîettasig ss'c calîlani do0 %villî azî lîresarî a wlî'clî
coîicii tiear tilizeati of diffécrece of poieial.

1. Whlat i' rlîamnit bv aiiiiILre t tirai"?
.sN'4.-0uîc anilîcre passszsig oncet, roussa] a piccc of trois, or ian

ottier nsord:,. îîiaisîîg oîc lui artuid lairtou, is t..dicd au8 agit-
pscrc stars%. So if vie windt -oo coi1s arousid a i'îagîict (or juisi ai
tîpeaz coiU, L. c.> sio irtîzi 'n centre, cahicd a ctirt!).tauJ snd :oo :tza-

I>r- ilirotugit ive have : x zoo cqtials% .oo arrnpcrc mtrras. 'lie
sansie effec: a% lirndizcd b>' &sc narras ard !t ani auîpe, or- 4o
luirn% aitid aaiiic>jtlit a, soltî x. ampe)rcs% iiîkc.s vatts, aid
îîîaa> t îîinulzsîrtdite aile s.îîîîse r esuli.

4. Wiiat arc Ille aaut pormmons ofa ciynaitio>
4%%*. Il niay bc satid aba a dysaino cozîsisîo, f a-stanf -

uictic circuit, wliich '% cozuiieti( b' «a body of iron ss'i'ci carr-'as
î'opuîsr comiducitirs aid revolvecs acros or izi ic iiagniieie ecirenît

aione îsîiit. ate. for exaîiicl, a i.'i haormc slzoe znaigîc iîd
revolve a isk o! trois bcîtcet il,% liotes, alae d'ak heng covercd
%vilitiisiact vvire. The inagncîîc list-c% (love, tir find a Isatis,
itougl fie disk. aid tire revolisig wirc *'cut%** or lse ilîrouigl

tic lise%, anti 'lclriC cuzrrczîls ar ci l imonî tire wisr. lus practicc
aile pet'îassent iiorsc ho inaiiel givscs wvay to clectl.lgncts,
ou autouuit tif grenter streigli of nîatgncîisni. Tiearnttirecc
i% niade saa o is'1it't'es of :oft %hcet 'aron ozi ss'icii 'as svoizid 'iiilaîcd
wirc for coiîductînig mise ciîrrenl to tirebzisc.

.iivr are tiv'iiio.s calcuîiaîcd for d'afl'rcsnt soi-viec?
A s-sa %lail we :îîavy Sa>t one voit 'as iroduced by flice

ainial.ure %vire "Cuiiîâng"* or 1p&.'usizîg liarougs ioo.oeo,oee nîagiîacîk
flnes por %cc,îîitl. lFor t"caaiiîîlt'. ssc bave anr arniaitlrc %vila &lie
lengitb t'i ý;c 08 cah di sIto me moues,, nîîid laviug inca turn., of
wiit' on aile arnmature. Ti: revolvcs iii a field of son squart:

iiaoiacs area,- ai ste ntîagiielîsîî 'as :0.o0o hue: lier sqtaatre minc.
Tien tiscrc arc loox -0,ooo lise, cquîals% zoo>o.ooo l'aur> 'an tire

ficld. Noti'. suc munis tof wurc will cut ýo tlie a v Iin liaraer
,'ctiuu a% une amarra wtault. and, bc etticiaî z,coo 0

iials a.ooc.cooo, wlîaii. tiasidrd li'zo.e.o cu Io olî
for tach tat 1 ver cinti, andtirznnang z.5 tsirn lier scconi. or
(6b x e quiais 8.e io)8.co peiîntitule Wall gave 10Oxz equais% Z;5o

voil prssue (ouisuai aiiiciaue.Tite niagnactis isaitaît
(roui tlle aiie'rc, itias anîd liai q1iaal tif oîIle iron. anI '%al uoi su
cc'rin tsstar volage raille%% %tui kuov aise qiaaisy of tire 'i-on.

Ti, ealonilation 'ansis'cs tb zntacts ni.thcn.iat'io fortsI ai iiist'imc.
6. Whiia is alieralaing currenit aud whai i.% direct cur-cut ?
ANs.-. --The îosver i% ste ciarruI &.% gcer.ttdin tru a trniaillirc

w'aîhetit coîsiet liait. anti c-3,nisî O'f w.sc whiicli go beliî above
and tleow a suoditani Une, tir. a% we tiasuatlvsay. 'il gcs% - fi-st ini
onai direction, ilien back agi I." e diirect cnureut 'a' corrcted

fîroni liaisy %7%l' ci'ni ail ste svatvcs i zhcir points antd tiki-.;.
limerai oiTalong the line le ilicir work. In~s~s'o front onc pole
p'actc luanofizer tile directionz o! uriruut ias reverNcti in theisc "re>,
aud it is %%hile ihe ssirc is in tRie ,.o-cztlled neutr;l spaýce beîween

hIcl Ioles iliat the cur-ent siîould lic takeui oif, tuat 'as, aller il hau
ga-Ilacred ail1 (lie clctcirtoay front thec lissies cut, tlîey are cozîducied
aveay before thlir directioni l reversced.

7. 0f whîaît use are tiac carbon Points tliant areca ia theWsî
inglaiasie circuit breaker, or dlo liacy foriiî part of the carr>"ang car.
cuit ?

The. 'Ilc crboiî Lciît.ut poilats iait i.l;cs in die Wutiig-
iaousc circuit ias tif grcat sai»antI fLis a % erî 'iagcious% arraige.
taîlnt for iîrevenîiîag 'injuiaous -4parkazîg ienî tice circtait 'as broteil.

'l'lie oarboiî' rezaisi ia cozataci after tire atelai contlacts arc
brukcai, anad soç carry tire currenti 'aîatcadt of lime zuaal, and liat
relie%'s 4!te ruetat or an%~ s ark tîd w.s te sp-xk dcs tt hUt %lit
carboa niateraîly, il ctlecs not laariîî .1 thiaa poinaI, aliîhotighll he
car>oz Iioints, caîi lc scr) rc.udil) reuicued. Thîis s tc ice nit,.
lal'a psortionîs of the sw'atcia frouai discoloratzoa aid also hirevezils
sice unîiiglatly tnîark!, on tire tuai-bIc %wsitelitio.irci s'ici are atip la

bac malade %vialla Ste ort'inary stvitcla. Thae carboîîs carry the whli
Liirrcait tizily after the nactailit, contlact 'as broken.

S. 0f tshîat ise as a rlicostati tii the ciacîostif a dynaicie
.'ss 'lc rlîcosîaît &.% l.cd sas tise field -ir,ttt .îîîd s uscd 10

rcguilaî tice na.agiietitaa of thze ('acit b) tllosiag iiore tir ioscur-
iceat te flowt'arouîaisdtr fiacl'id lant. If thae sjîced sizould droîîa
l'ahîlc >'ca caul cut otat a I'tl'e'a>aîd llowttl,-imore etirrenat go
llovv, gcîîiaîg miore igîtsa u liis prodtices. a izglier soltagc.
Also, %%;huit thae itîad s% siddeiil> aicrcasced or gels ait go tacarl>' the

l'amuit of the maacine, the % oltage 'as alt 10 droit a litîle uîaîiess. il is
coniîpouiideti, anzd thc riacostat )tlss>ou ho %a.> tise f'ield
sircaîgîla ard cotîseqtcziîly- lime volage.

9. Wiîat 'as ailt'aal b' - buniag ot a clos on ais isthe?"*
i%'Ilaa 'aonîcing tuaIt is çcitisi donîc iii liradlice iîtîw,

but coaîsi.t-; 'al sei'ng canoîgla cla-rensat Irouigla litrc wsirc e ît'îie
the %vire wîicia formais the cross or coniieccicni froznt ont' wirc 10 ici
ohlier. Asîinae tiaai te two %vires ofati arc circuait are side li%
sîir anti a siill iarc telloiaî .%;rc dlrop, ticrti%% botà ire- «iars au
au.'tkcs coizecltios tiarougla a l>rcak ini sime 'iîsilataoa tif caci.

Novv. if wc .senti etiougi currmat tiiroîigl to, azcit thec snaiîli %vire,
tlie cross or couucct'atag svirc, aaîd i ien rclicve 1lime cross. Tiia
îlot recossiimcidcd as mîodern îircticc, iîowcver, anîd resinîgtic
%vire 'as thc amore miodern ta of kccpiag a litre ear.

îo. i liav-c a '%tuant wouind d) nan ui'ci 1 stisla ho rainas liiotais
liots shali 1 cozînct il to have il train the saine s'a>' as ai preserit,

.as 1 do îlot waaîî te change thebrahs
ANs.-Contlect il cxacîly thec sanie asa ai hreseul, forif tue cmii-.

reuI flots inu the sanie directioni ilrouiga thearniattare, tliccuzrrent
Il flowv tirotagii lthe field 'an tire opposite directioziîd tius mai.'

lime poies diff'orenit fi-on> lhe dyniamo. Stitcly tliis eut, as 'il msakes
-a good N.tudy aud %vili iacip you svitii otior problenîs.

a a. iiotw dcs Jccreasang tire volage 'aucreasc the anîplerage?
z~.-Tr.iisforniiang docs not aller ilîc total anuast cf cicctri.

Cilty(ols exepit stial 'as lost ia thc trztnsforinatiozi, and as lime
piresste scltage) dezces tie qtaztitv mai51 'aicreasec to ket'i
Ili!%s value zonsiant, jtîst as us;iiig a cross'bar 'a pry'ing «a litige
%toie or lîcavv weigiî wse niccc oar asur (tire pressuare) Ilîromagl a
long distance to acconipl;!sIt a ver>' sigai risc Io the 'veiglat, biat

tîlie total wsork 'as tihe sanie 'an cacis case. ho tue cas cofilime rann-
former tue volage niul'apicd b>' the arrpierage of tire scondary
eqîmaIi te voltage mnulîiphlied hîy he anipcragc cf the î,riniar3. (icss

glis Io-,% au tire traaîs.fortiier). ln the c.'îsc of thec crowbar tire dit'
tance Ille svcîgit scs ratisoui multiplier! b>' aise tv'glit raased cqaiis
tice distance lire, long cend nuIucs tniltaplird b>' the powser applird
ics% Ille lobs 'an friction.

az. Wh'iaa 'as induction?
ANS.Ç-ho ili caNc of clcîrciuy il 'as tise dan-rcnt caîascdl or >«in-

duaccd -b' tire piassage (or variation) cf cuarrent 'an nanhlacs- -vire
vvitiaout act uni contact. Tietratnsfornicr is euîial' Jependentor.
lice induactaon priaciple. as ilicre 'as ne contact ws'i.ahevcr betsvccn
ture îsraniar> anti eucondars' coils. Some of tire Iater aiternia'a
tisiiauîcs aîd niotors svork ou tise -,agie plnnanti have ne actual
contact, bui traassfcr emurait fronti tue Ntataonaa's portions ic the'
uiiosiag osies, solely by induction. Tire seccondai-y curreut iii %aaî
inb li'nduaccd b>' tiae primiar'>, anti%'a ofien îralied tise induced cur.
rcnt.-Tlie Tradcsni.n.

Tire C-'isaJ'cuut Geacr.%l Electrie Comisan> hase choseti a1 con-
ir.tcl sitî the Toronto Electa-it iglî Compa-ny for au atiditionmal
45lio its-a;tt gencaietr Io lie installten 'an tficia' nesv powe'r lieusec

Tiais machîine ts'iii bc a duplkicat cf tshai alr-cady supplie! b>' thcern
ho site %-4me cormauy, 'an sattisfa.cior>' ofipcatn for %onie s'ecs
pabi, bcing o! tise belh-driven Itp and ruuoning ai a speeti ofjo0e
a'tvoluiiionb peu mnuntte.
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.FlX UIDEAL STEAM ENGINE
lTilL llîreecutswlîkch appcar on ttis page illust race

the IlIdeal Il stcarn engine, which is nîanuifactured in
Canjada exclusively by the Goldie & IN1cCtîIlocli Coi-
Pam', of Gaît, Ont. It is an autornatic self.oiling en-
glme, and is bulit for direct connection tu sluv, tild
mnediunm speed dynamios, for electric Iigliting andI treet
railway service. The mianuifacturcrs dlainm that it is
especialty adaptcd for direct connection because of its
raînge of specds, quiet running, absolute regutation,

SINGLtE CVUIER "I11EAi7 ENGasE.

perfect balance, coilhpactncess and absolute lubrication,
issuring cleanlisness and reliability.

iThe details of construction are as follows : ylindcrs
cast of liard, close-grained charcoal iron, finishied
smiooîlî and rcceive a highi polisli. The steami chest is
lisied %with a pair of liard bushings with bridges acros
the p)orts-, and fitted with the wcll-known piston t> pe of
%al% e, tvliiciî i% grotund tu itb s-eat and pertectl) balanced.
*1'he crank shafts are of larger diamieter than usually
founld in practice, the slîaft and disc being cast of guis
ietal in ozie solid piece, wvitli open hcarth steel center;
îiîc crank, pin is rf tool steel, ground to gauge, and
presscd into the discs under hydraulic: pressure, ranging
fromi 25 to So tons pressure ; the cross head is of steel,
fiticd witlî bronze stides and remiovable iiardcnied steel
wrist pin ; the piston rod is steel and is secured to cro-s
hiead by thread and massive jami nut ; the conneccîing

rod is flkciise ot steel, and tested i spccial estinig nma-
chines ait six tinies tlic %vorking strain. Tlîe lever.; of
1-overnor arc steel and btislîcd xvitli phiosphor bronze
buslîings. The cylinders are cncased in a liandsonîc
Pancled iron jackcî, wvith raiscd surface polislîied ; space
bcîwccn cylinde r and jackct illcd wiîlî notî-conducting
material. The autoinatic cut-off governor is simple;
the range or cul-off is wvide an'd enables the engine to

carry a lond Ilirgel) ini excess of ratillg, as the Point of
Cut-off is auonîia>xtcded tas tlircc-fouirtlls strok-e.
Mi'len an increascd loaid requires it. 'lihis is considered
ani important feature iii eleetrie railway %v'oric, for should
the load be unexpectedly iîicreased S0 per cent. for a
lec% Itours during the mis, lis k% frequenl>l the csthe
engine rcadily niects tib ex\tri requirement. Tfhe be.tr-
ings are cushiosied on a insi of clear oit.

This enigile lias, a unique systeni of autoinatie luibrica-
tdon. Thec crank dils: ;s covercd b>' a lighî bhood, fit ted
absolutcly oit tiglit to the top of the eniginle franle, but
militt boîts or fasteîiings of anry description ; it i.%
thcrcforc readily renioved. ''le crosshead and guides
airc likewise fulIy enclose(], but a side plate for obtain-
ing ready acccss% tiiereto il ako fitted oit tiglit and lield
iii position onty by two catis li:ndle.s, a quarter turni of
uhlîkit rele.tse: it. The t.gitic isý 011.Nt:qteittl% iflo[

accessible tItan the ordligî;ur% Cetlier cralîk elîghîle, lî;uviuig
oit-fenders attached i i, ti sual way ; yeî. no oit cati
gct to the beitsl or Ilior. Th*Ie cuiclosuire kl dust-proof.
no oit is wasîced, the crank-disc: dips. ont>. about one
inîch into the oiu and1 noise of the parts are suibtîerged.
Thxe motion of the discsý deliCrs it b% ceuitritgat force
mbt the poeket extendingr across flic inside of tbc bond
and îlîrouigl a pipe attachied to tlie lîood mbt tîte oil
pocket, 1 brouiglî whici bte oit is carried down iii streanis

Itu*u1 TAE !)iRreT CoSS;ýEcTrbiU>Csîu» 5;N

to the crank slîaf bcarings, and thence tbrouiglî the
crank--pin to its bearings auJi b;tck to tie oit chanmber
uinder tbe crank disc. flie journals lire conscqucntly
getting copions, positive ati( visible lubrication al] tîte

tinie. ~ I Tcclgig of tîxe cups cannot occur, ats the
oit flow: cotîsiantlv iii Streanms ttîrouglî large pipes Coni-
nected wvitl tîxe oit pocket in the lhood.

The lc' Ideal I engine, botîx simple ani conîpouind. is
notcd for quiet ruiiînii:g, being cntircty frc fronsî
vibrationi. Thîe one used lit tue World's Fair lit
Chxicago for ruuîning ithe llcîric gencr.tiors% wbicl oper-
-sted tîxe electric cranes% and niovalîle %idewallis, inade
tbe pbiencîîitl ril Of 743 licurS, wiîli but one :tpplica-
lioni of oil nid %vitboutt a sing~le stop. Sortie of its id-
vauîtantages are that steati is uised quicklv ;it occupies
less roisi ; is impossible to rmis away, for slîould anyx
part of' the generator break the enigine will stop ; powvcr
us applied withotit i le use of -.peedi.-g-tip devices ; anîd
c.vsc witli whicli generators cati be placed direct on the
slîaft.

Tîte miif.actu re rs mvil lie pleascd to furnislî further
pariticula.rs to itîtercstci personîs.

The itb0it o ni arre. ont.. arec oum*.crir.g tise quctIidi of con.
t-offing themr ectriL fi:gla plant.
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J. A. KANaI>EREl(. Geral Agent. Roael Electnc Co., Toronto.

K. J. DUNSTAN. Local Manager Ilel TtlephotComany. Torom,<.
A. M. WICKENS. Eslectaln raiaaant Iluildinça. Toronto.

IJ. WRIGHT. Manager TorontoElectrkicit CoampanyToronto.
ROSS MACKENZIE, Manager Niagara Falls I'arkrd Rirter Radia-ay.

N iagarx Falls. Ont.
A. Il. SMITH. Supecrintendertu G. Nl. W. Ttk-craiah Co.. Toroto.

joliN CARROLL.SeTra. Lget IF. ihillipa Electrical Wor&. Monstrit.
C IL. HUNT. Londlon Eletrinc Companiy. Londion.

F- C ARMSTRONG, Canadiau Grnenai Eldectic Cc,. Toronto.

GANADIAN ASSOCIATION 0F STATIONARY
ENGINEERS.

I~r.Lent1 F IVI.IN. Kangston*d Ont.

Se<wety. W%. F. C}IAPMAN. . irodusille. Ont.
Treaitaret, R. C. PETTIGREW. iauikon, On.Coadat.j. 3MURI'IV. . .- onloreai.Qaa.
M.ote Rei, F. JdFIERRII.l..taa.Ot

'TORONTO IIRANCH NO. t.-Meeu s ntI mi Wedneaday mscla ami nt>uEatginetn Haill 61 %';tra" iiet. John Fox. Ptesidrmt- Cha. Mclk). VIce.llromni r: Ir. Ikne ecsardir« Secmeary. University Cremoni.
>IOTRF.AI SIXANCII NO. o.-Umot tibt, auJ d Th.au"lyuchuuonh. inEn&ineenn' Hall. Crati~iretiff. Joeidtt~ hn Muuýî) lay u Ie.r,ât J. E.Ilunxjnrttaq. =Ktl Vace-Iir ni. Wut. Sua>¶h. Iiecmeary. IL Ptrcbilmld N ok;Trea-urer. Peter cagtm
ST. I.AURENT IIRANCH NO. e.Mauî4 drur Cp4atgai 41t.<n.

sitret. st. Caaneconde.
BtRANDON. MAN.. IIRANCII NCe -meet. 11t andi if VridayMh monsth

HIAMIL.TON IIRANCH NO. m.-Mrta it andi 3vd Frioàar tac eau lmAiilaccal.ee i ala W,.. NieTira. l're4.«et; F- Teee. Vke.Pft-imient Jas irmi.

STRATFORI) 11RANCH NO. >-Jobln Hoy. Preahmi. SiWAWai 1. Weir.

BIRANTFORD fiR.$N.CH NO. ..-deut maI a&M t Fa'iIa "h ohb.JIL Fotyi.. Prua"t: Jos-OmIt. Vkce.Prebidffl.; T. Pa«im. Coa;iesuea Coni.agCo.. Seca".

LONDON IIRANCH NO. 5.-Meets on the,(tit andl third Thaataaay inat aciamonith ni Sherwood Hall. G. Lh. Rialer. President ; D. Camtpbell. Vice.Pmisdaîî
W a. bleadera, Secretay.Treasurcr. 333 Richamondi ates.IGUELIIIIIIRANCH NO. f.-Meeiî it anal 3ru1 Wednesalay cach imont>,atc

7.30 p nt. H» Graty. Presadeni; :Th10. Andermina, Vilcteiadeni;. laeiagMec. " leary; . Ryan, Fan..Secretary « Treasurer. C. F. Jordan.
OTTAWA IIRANCH NO. ?.-%Iete er.y tconal andl foarth Saturslay lit tachanaonîh. in ilorridge's hail, Rideau raireet; . krank Robert, l"i'rderat; P. bierritiSecrerary, jyt Wellington itrect.

1>RESDEN IIRANCH NO. 8.-.eettq irai atdiaTuraday in rach ntatla. TitisSieqper. Seccetary.
BIERLIN IIRANCH NO. q.-bleei 2nti and Ilh Saiaardayena moagl ai 8 a.atu.XR. Uiey. 'eident. G . Stenant, Vict.Ilmeaiant; Secrttary andi Treaçurtr,
KINGSTON IIRANCII NO. ao.-%Itttt it atari 3rd Thaursday- in each monla linFraser Hall, King strect. ai S p. mi. llterdent, F.. Simanna '.ici.Presldei, J. W.rTandvin; Secretr.ry, A. Miacdonaldl.
WINNIPEG IIRANCU NO. ta.-Peaialnt, G. M. liarletti Rec..Setcry.J. Sutherlanal. Financlal Seattary. A. Il. Justes.
KINCARK>INE IIRANCH NO s2.-Meets ciery Tuesday at &cct 2 lia NIc.Kibbm"s block. Presideni, Daniel Blennett; Vice.Prident, JousephIa Luhthail:

Seczetay, Perc C. Waîktr, Waterworki.
WIARO IRANCH NO. t3.-Pms.iajnt, Wm. Craaldocic: Rec.Secretar,EtI. Dunhani
PETERBIOROUGHI IRANCU NO. t4.-Meet i nt and 4th a Wednenalay irtach anoti W. L. Ouihwaiie, President; W. Forter, VIce.Preraident; A. I. hIc.Callum. Secretary.
IIROCEVILLE JIRANCH NO. ss-et!ei onday and Feidiay srin Richards« hiioch. King St. Peei&Wt Acbald ranklin * Vice-P e,,t. JohnaGnandy * Recording Secretary. Ja mes Aliains.
CARLETON PLACE IIRANCH NO. a6.-Meetî 1very Saturday eaening.

Preoldent. Jos. M4cRay; Secretary. J. D. Armstrong.

ONTARIO ASSOCIATION 0F STATIONARV
ENGINEERS.

OOAii> OV XANiNEi..
Pred;den 1 A. AMES, Br.Iantfordl Ont.Vict.Prtadtî. F. G.'MITCHE-LL. L ondon ânt.Rtgisara,. A. E. EDRINS sa Carcant Taront..Treatnr, R. MACKE 28 Napier st.. fianilton.

Noliitor. A 34CNliEws.' . Toronato.

IIAMILTON-R. Michait T. Elliott.
IIRANTÏORD-A. Amea., cardr Palier%= Soi.
OITA WA-Tbomaz 'Wttl.
KINGSTON-J. De% lin. <Liaie Enginete Peniteniar->, J. Camapbell.LONDON-F. Mitdhell.
NIAGARA FALLS-W. Phillips.

Informaation rearding examinationa oi le (unnlhbeu on appicationt to anursember ofithe lioans

TioE Executive Committee of the
SNational Electric Light Association of

the United States has chosen Niagara
Falls as the place of the next annual convention. The
Canadian Electrical Association have already decided Io
hold their next meeting at the Falls during the month
of june.

THE Toronto Electric Light Co.
cbsaperthaaoa. announce a reduction in the price of

lighting for residence purposes only, of
:3h Per cent. The reduction is put in the form of
discount for prompt paynîent. The discount, which
was formerly 40 per cent. is now 6o per cent. Tis
reduction appears to place the cost of electric light a
shade below that ot gas, even at the Iow charge of go
cents per thousand feet, the figure at which it is
supplied in Toronto. At go cents per thousand feet the
cost per hour of the gas consumed by a five-foot burner
would be about 434-tenths of a cent, white the cost of
operating a 16 c. p. incandescent Iamp under the new
tariff would be only 4-tcnths of a cent.

THE, recent destructive fire in the Tor-
onto EIectrc Ligbt Company's pre-
mises, should cause the minds of owners

and managers of electric stations to revert to our recent
remarks on the subject of 44 Central Stations as Fîre
Risks' In view of the danger incident to the use of
higb currents, ind the disposition of the insurance cern.
panies te put electric stations in the category of nicit
bazardous risks, and charge accordingly, every owner
and manager of a central station should be able to »e
the wisdom of adopting ever possible protective device.
In the first place the building in which the electrical

February, 1897CANADIAN BLIECTIRICAla NISWS



lrbruarv, 8897 GAT4ADIAt4 E1~ECTF~ICRh $EWS
îîà.îýjluncr> is installcd %hould bc made as sicarl>' lire-

protif as possible. New buildings wh'lîi are speciall

put up for the purpose should in ci cri cas.-e bc built

eintirely of firc.proof mlaterials. Seconldly, therc should
lie suppied the miost eficient forni of lightnîîîg arresters

aind other protective devices. Thirdly, emiployees
.,hoLld be compelled to kzeep the prernises in as perfect

a condition of cleanlincss as possible. WVe heard of a
case tiot long ago in whichi a large and vahiable plant

had a narrow escape froni destruction by ire due to a
dirty lightning arrester, a switcliboard recking with ail
the différent varietics of oily, greasy filth îvhich accumiu-

late in a slovenly power house and a loose îvîrc.

CONSîuERAiîLr public opposition is being
ritagaraFalls Power. nianifested to the application of the

Canadian Niagara Ilower Co. for an

tvxîenslion of lime iii vvhicli to fulfil their agreement îîsîh
the Ontario governimenl for the construction of îvorks

on the Canadiani side for the utilization of the pouer of
Niagara Falls. The wonderful development îvhiclh lis

taken place during the last five years on the Amnericans
>ide, culminating in the successful transmission of

electric power to Buffalo, lias opened the eyes of our
people to tlîe value of the exclusive privilege granted

sNeveral years aigo by the Ontario governinent to tlie
Niagara Power Co. It is very properly felit tlîat the
construction ot the ilecessary îvorks for the uitilization
of the power of the Falls on the Canadian side, is of far
greater importance t0 this country than the paynient of

$.!i,ooo per vear by the company c0 the govertiment for
the retention of the mrsopoly îvhich they at prescrit
cio%. At tlie lime the agreenient wvas made îvith the
comipany, the commercial practicability of the geseration
and transmission of electric power on so large a scnte
AS exisîs> at Niagara to-day biad flot beeîi demoinstrated.
Wlieil the plans of the Cataract Construction Co. ivere
annouinced, the gravest doubis were entertainied even by
persons best competent 10 coniprellend the situation and
estimate the chances of the success of the enterprise.
Under these circumrstances it %vas reasonablv considered
that the Ontario governiment had made a satisfactory
bargain. In ilie liglit of îvhat bas since been accom-
plishied, it is felt that the bargain is n ot a good cnougli
one to be continued on tlie same termis. Canada wants
a share of the mnutfaicturing industries which are likely
10 bc attracted te, Niagara Falls. A1 pronîinent Toronto
nianufacturer miakes the staternent in the public press
tduit certain New Y'ork mansufacturing concernis arc pre.
parcd t0 erect large factories on the Canadian side of
tlîc river as soon as the power shaîl biave been made
avai lable. We understand ihat it is not the desire of
the Canadian Niagara Ilower Company -wihich is
another namie for the Cataract Construction Co. -to
begin construction work in Canada until such lime as
thev %hall have disposed of îvell-nigh aIl the power
îvhich their prescnit îorks on the Anierican side %%Il
generate. This point nia> fot bc rcached for sec ral
N cars. A\rc Canadian intercstb to lie dormant during
Ibis period? It is for the Ontariogovcrnmntt to decide.
If, as bas been statcd, Carndins arc prcpared, in the
ci cnt of thie Amecricans compani% being dcpriîcd of their

presenit nionopoly, 10 construct thc workN, nov. is thxe
timce for a bona fide offer to be made to the go,. ernment.
If the govcrrnment should decm it wise to grant aný
extension of lime to the .\merican compan>, such exten-
sion should bc a short one, and the cornpanly should bc

required tuî gise therefor a quid pro qîuo cithier n the
shape of cash, or wîhat would lie prcferable, a surrender
of sorne of the e>.cluiî e pri% ileges %% Iiilb %% cre gr:uuted
1(1 thlîlm.

BletnAlEninerngOust recent enutiries as t0 the pros-
Ein Ca nada.rt pects for clectrical cnuiuners in Canada

liaîs elicite( l uany initeresting and valu-
able opinions froin persons whose knowledge sud ex-
perience certainly gives weighit t0 their ideas ; and, as
miiglit be expected, there were replies optinîistic and
pessimistic. Stili, however, il seemis to us, the subjecs.
us uiot exbausted. El1ectrical etigineers niai' properly bce
sub-divided mbt thiree classes : laboratory experts, con-
structive enginecers, and operating engineers ; :181( eachi
of these classes require special knowledge and experi-
ence. WVe are, of course, flot taking mbt consideration
the large number of telcphione .and telegr.spli enigincers%,
îvhose province it is 10 deal îVuth apparatus and prob.
lenis ver) différent frorn those hiandled b>' enginers
dealing îvith lighting and power currents. 'l'le labor-
atory expert ie purcly an electrical specialist, not neces-
sarilv educ.aed iii nîechanics or any mtier brancbi of
engineering. For such, there seems tu be a very
limited field of usefulness iii Cainad:-. The constructive,
howcver, and tlîe operating engineer liave a ver)
ditierent and in niany respects a far more extended
horizon which will beconie even wider and more %vide
as the public arrive.% at a better idea of what the use of
electricity requires. For hoth a ver>' thorougli know-
ledge of miechanical and of ci% il engineering is reqtsired,
iii so, far as those branches include sWcam, engine
practice and railway construction. l'le constructing
electrical engineer who does îlot include withîi the
range of bis professional knowledge the principles of
crngine and machine design w iiarc absolutely neces-
sary ini the efficient planning of a complete plant ; or
those principles of track construction (rails, their proper
wveighits, sections, etc., and road-bed) without whicli a
railway beconies a sucre trani rond, is rc:ulIy fati!inig in
bis responsibulities ; îvhiie thie operating clectrici;un îvho
is not thoroughly versed iii the principles of steani gen-
eration and utilization, as ivelI as iii clectrical miatters,
is rcaly shutting bis eves 10 the main fcature of bis
duties. Hitherto il bas not so niuicl been that the
public docs uîot appreciate knowledge iii ils employes ;
but thc employes themiselves bave not understood thecir
dutics, and îvhile claiming to be elecîrical engineers,
electricians and so on, bave been no more thlan i mchan-
ics, ivitb a sniattcring of dynamo tendc?'s knowledge.
It is at least a reasonable guess, thant iii Toronto there
are many score Youîng doclors and laivyers wîho, have
not the faintest prospect of ever earning $75 a montb,
wio might have donc certainly as well as suiperintend-
ents of elecîrical plants ; and although josbi Ililings
once advised '« I ain't sale 10 prophccy uniless yous
know,- still ive preme 10 s.i> that in futurc feîv
en gineering ctnterpriases, %%betihcr light, powver, raulwa),
mining or %lito. u,îIll bc undertakien wuîhloit the

assisanccof ans clectrical crngineer . n ta ti

ligbîting plant of s,ooo ligbit Lapacity that is not cither
dire,.tl> or indircb. in tbarge of a properly educatcd
clectriLian %%Ill be au ranit>, and losing mone>-. Let
clectrical enginer.- liî uhat the> can do, in.%te.d o!
wailing that thcrc is no prospect, and the public
aire sharp enough tu knouî, au good îhang %%hcn they
sec it.
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____CORRESrORDENCE

THE DUTY ON ELECTRICAL MACHINERY.
'17 tht E:ijUr Of the C.ANAMAWÂ EU'CTIICAL tNtusi.

Suîi,-lt wvas with great interest that 1 observed,
recently,za hint thrown out by the tariff conimissioners,
that t duty on electrîcal machinery might be at least
rccluccd if flot quite abolished. 1 cannot lielp thinking
that stzch a course would bc greatly iii the iitterests of
tce Caînadian public, who at tic prcsent are paying a

considerable suri every year to support an industry that
has nu real Il raison d'etre." Nor can 1 think that the
larger and nmore reputable manufacturers would have
any well-fouinded -arguments or objections against it.
One niantifacturing company cxploiting a very favorably
known make of dynamo, finds itself obliged to imwport a
considerable portioni of il, tce necessary materials, etc.,
not being obtitinable in the Dominion. On these im-
ported portion!, a large duty is lcvied, which obliges the
conipariy to charge a higher price without in any wvay
benefitting thereby. Speaking in the most general
terins, there seenis to be no good reason why the clec-
trical manufacturing industry should be protected in
Canada. It is entircly an imported industry, and to a
large extent supported by American capital. While we
have several very excellent colleges giving electrical
courses and degrees-still the science of practical elec-
tricity is by no nteans one of Canadin groîvth, and ais
a miatter of fact wve simply follow where Europe and the
United States lead. My notion of protective tariff ;s
that it is intendcd to foster and carefully nurse into
vigorous, sclf-supporting strength, industries which, by
dcveloping and constiming the natural resources of a
cotuntry, nmay be of permanent benefit to tîte community,
.und hiclp a n;ttiozts advancemient. Taking the %vhole
Dominion, 1 flnd that the establishments mantzfitcturing
clectrical nmachinery can be nunmbered on the ftngers of
one hand, and of these probably there is not a soliuary
one that does not copy somne Amierican patent, or that
ean truly be said to represent a thoroîtghly Canadian
zndustry. Do five nianufacturing companies, mostly
smnall, cozistîtute an industry? and yet tîtese five are
protected, Io tce prejudices of te whole couzntry, by a
250/ dtity. Takie carbons-there is one carbon factory
in C:îta:da ;there are, we may truly say, httndreds of
purclt;scrs; tliese hundreds have to pay 25%; more tian
they othicrwvise woîtld iii order tîtat one miay live. Has
zîny imiprovenieztt in carbons, izi incanidescent lamips, izi
transformiers, izi dynamios-iti any electrical apparatis-
originated in Canada? Are we originators, or irnitat-
ors? mosi ccrtainly tc latter, and the quzestion is
iinevitable, Il My protect an imitation, that cannot be
s-aid to represent an industry, and which is in the hands
of a vcr kew?" IlNoreover, it bas been doaIonstrated
te a crttitt iii several recent cases, that titis protec-
tive tziriff »OEs1 NOT t'ROTECT. In at least four instances
within the last vcry kew tnontlis, te mly certain know-
ledge, machines built in the Sutets have been sold right
in the Domninion ; the figures, including freight,
custonis dites, etc., etc., bcing considcrably less-somc
hundreds of dollars estbnthe same sîze of machine
n'antactured by Catndian manufaicturing compangies
%vas being quoted nt. The principle of *' t grentcst
good to tic greatest nîzmibcr"I sboîild point out th.-; if
Amiiericain manuilactttrers can manuifacture so chenply
thnt tbcy can selI their goods in Canada, paying z5%
dîîty, and even itan tinderselI Canadian manufacturers,

the electrical manufacturing industry in Canada is flot
worth protccting, and is simoly an urnjust imposition on
hundrcds of citizens wvho are heavily taxed that a1 fcw
inidividuals may live.

Yours truly,

THE COST 0F ELECTRIC POWER.
ToitoNro, reb. 2nd, 1897.

'lO the, EditUr Of <lie CANAMAN E"LtCTItIC.%L Nr.

Stt, -You, and noe dotzbt, ail the readcrs of yotir
valuable journal, are at thc present time intercstcd in
the developmcnt and transmission of pover by electri-
city, especially over long distances. No doubt the
différent electrical nianufacturing companies in Canada
have figired on developing certain powers, and for the
beniefit and cducation of the electrical public in general,
1 wvould ask you to publish the enclosed clipping froni
one of the Hamilton daily papers of a very reccnt date,
whicb no doubt will furnish food for reflection to thc
clectrical engineers and also show themi the errors in
cost in tiguring on powver transmissions in the past.

".%Ir. Wilson said itl itd co,.t ii lis nizuci t develop his zoo
hzome powcr ai ?lrritton a-. it would cost ii to deelop 6o,ooo
hzorse powier at the falis, or about $32o,ooo. So far as liet wa%
1crs!otiaii vonccrzzcd lie was inteced beentzse %vitiz clectric
power lie couid lproduce carbide xi inuch clizaper thit presezit.
Tlze deniand for carbitie was larger titan tize supply caîzid poss.ibly
bc unider tlle ilrcent circumilstzce., tIle Cosi otfproduicîng 8,ooo

tonSin yea bcng $9.3>~pr tIt.lin zd ordez-s bookcd fur
New York fur z i,ooo tons ai SSo per ton, antd a few days ago lie
szipied tlzfrty ton% of carbide.

Ilie ctiinatd the total ece of devcloping 6o.ooo horsec
p)ower on Izle Canadiaz %ide of thc (ais at about S32-o,oca. or
$53353 Pf elcetrtc hzorse piotxr for twenty-Iour Itours ciery day
in izcycar.

"To gel to.ooo tlect cîa Ior!se power to Hiaiiton %would cost
.%bout $45,3-6, requir;ilg a capitaul Of$32 , ,50. Thtis 1: uld %ile- I
a cosi ofonly S4.,58 Ker horme power, but at the f'zrNt cost it would
prolbatbi rut; near Sz o

Mi Wlsoz ad lize bclicie#-d if elcicuiat lpowcr wcerc brtuglît
go tii city. as il couild bc brouigii if te Anicrican nionopoi%
wvcrc nt aiiuzwed to continue, Hiamilton could costtroi tize worid
liz the nattr of inanufacturing. This wvouz1d bce.spcciafly Itiz
ca%t! if naturni gal; werc utiiized witlî tiz powcrs at tie fali. No
couzntry il% stze wvorid could produce goods as chicapiy as titis cisy
could wiiiz titis clcîrical encrgy glial tze lcgi.slaîztre was a.sktd to

gv avfor a piaizry anzd unpairiotic corzsidcration.
"In re~iy) go a quetion licsaid Buffalo paid about $2 lier elcc-

tricai I'orse power ai prescrit, anzd lize presurned il would cost titis
city tuas zntzciz zo gel il fromt tize Canadian Niagara Power Coni-
I1aîzy.V lie tizought the legi-siature -should izold the vatuable edc.
tricai power, anzd le--&c il by tiîc ycar, citarging Si lier hzorme
power (or il, intcad of aiiowing il bo bc inonopoiized by ait
Aincrican conilany. The governntcnî couid tniake the lucadrace
and csîa.blisiî izc decoigpaaua act ofabouzz a million
and a half dollars-ý, witizouî injury to Ilte bcauzîy of tze liark or tlzc
dimntiozn of tue wnaîer i Niagar-a.-

el 1IAVEI.LER.

WIRE ROPE DRIVING.
The transmiission of power by means oita wire rope is

apparently a very simple matter, but sevcral laws mitist
bc obcved or the transmission will givc trouble front
thc start. First, the tope should run in the right
direction, so as to pull through itS bottomn fold, letting
the top tope lie slack, thereby hugging the pulleys
through a considerable arc. The tope should also be
driven at as high a speed as possible. The highcr the
speed the greater the pull upon the tope te a certain
exient, but whcre the spccd is higb the pull can be
less. just imaine a tope running nt t,200 feet pet
minute and pîtlling fifty pounds. If the speed be got
up to g5oo feet pet minute, the tope to do the same work
must pull îoo pounds. This makcs a much tighter
tope nccssary, brings more strain upon the rope, the
pulcys and the shafting, and more than countcracts the
gain in rope lifé which may be caused by slow
vclocity.
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CANADIAN ASSOCIATION 0F STATIONARY

ENGINEERS.
N..rsc. -Se.îtici of A~oLitsare requestri to for.ard miatter for poi.
~ i es tn iii ) ti. n ul tler tI.an ile :'.it of cachs anoi.

TORON'TO NO. 1 AT 11l>11Ï.

Tîtîli annutal asseînbly of Toronto No. i wvas hcld in
1F*tginleers' Hlall, 61 Victoria Street, on Wednesday
evenisng, FebruarY 3rd. Ov'cr 2oo engineers and their
fricttds, mnany of whiorn wcre ladies, gathcred in the
ha:ll, wvhichi hadl been decorated for the occasion. Mr.
J. Fox, prCsi(lent of the Association, performed the
dîmUtes; of chairinan, and ont te platformi with hini wcre
Nlessrs. C. î1iosely, vice-president, and S. Thornpson,
cltairînlan of the special committee. The fir.st part of
the enitertairiment took the form of a concert, a novel
alid rether pleasinig feature of w.hich wvas the display of
jtîvenile talent. The programme consisted of songs by
NMks Dlillon and Mrs. Coutts-Bain ; readings by Miss
l.everty ; comic duetts by Messrs. Parker and Daly ;
cilb swinging by Mr. Thos. Eversfield; violin solo by
MNiss Simpson ; duetts by the Misses Leverty ; musical
-zelection by Master WVillie Huggett, and a selection by
.Nlssrs. Hordprn and Collins. Mr. Harding playcd the
accomipaniments, and eacli artist wvas well received.
Then followed what might be said to bc the event of the
evcing-a clever exhibition of hypnotism by Mr. Johnl
.Nain. The wonderful feats performied provcd to the
satisfaction of tic audience that the subjects were fully
unsder Mr. Miain's control, and establishied beyond a
doubt his reputation as a hypnotizer, besides providing
mutcli amusement for the audience.

.'ftcr refrcshrients had been served, a couple of
hours 'vas spent in dancing by those who fêlt thus
irnclisncd. The entertainmcnt passed off most succcss-
fulh, to the credit of the following comrnittee:. S.
Thonîpson, chairmian ; A. Storer, J. Huggett, M. M',ose,
W. J. WVebb, J. Fox, A. M. Wickens, G. Thomipson
and T. Eversfield.

OTTAWA NO. 7.
Ottav-a NO. 7 have clected the following officers for

1897. President, Frank Robert; vice-president, Albert
Gaul ; recording secretary, T. G. Johnson ; financial
secretary, Sidney Barnes; treasurer, William HillI
condttctor, Thos. Butterworth ; door-keeper, Allan
Clark ; auditors, Thos. Wensley, Frank Merritt and F.
G. Johnson. Theî Association nunîbers forty members,
and is iti a satisfactory financial position.

I1ROCKVILIE NO. 13.
Sir,-On the first evening of last month, I3rockville

No. iS 'vas favored wvith a visit by Bro. F. Donialdson,
of tîte Boiler Inspection and Insurance Co. of Canada,
"'ho gave us a very interesting and encouraging talk on
the prosperity of the Order of the C. A. S. E. lie con-
gratulated the rnembers of the Association ont the
apparent lively intcrest they nîanifested iii working out
somte very difficult: problems on the blackboard, whiclh
wvas received '.with applause. Sorte suitable remarks
wvere also made by Past-President Bro. Chapman before
Ille meeting closed.

JAXIEs AiKiNs, Rec.-Sec'y.

WOULD NOT BE 1WITHOUT IT.
4Nr. Ed. Bailey, of Ottawa, in renewving bis subscrip-

tion to the EvEcTitica. NEWvs for 1897, w.rtes: '4 It bas
affordcd me some vcry valuable information during the
past ycair, and I 'vould flot bc withouit it for a great
deil."

HHLT AND BOII.ER EXPLOSIONS.*
TIIE subject ofithe palier to be read before yoi ks tient, an~d ils

action during Ille explosion of boiicrs.
'l wvii lima brlelly ondîine the v.iewvs itel as to whai.t lient k, by

both ancet niîd iiitderit piiosophers. 1Foiiovittg titi! stodermi
ideas, tire ttecitanical equivaletl of iteat w.iii bc coîîsidercd. Tltm
the beitviotir of water '.ditn subjecîed io tiete, and itiier- tire
u'taiantîîosphe-ic conditionts, and futîlr '.'.iîcn coniied, as mn a
boliter, wiîere, under ordilîary conditionts, lthe '.vatei in:y bc' stîb.
jcled tona pressure grenier titant te atosiei. lit utrt.p:riig
tii palier 1 have endeavored o lise onily stuch tacts îiî:t y-on catI
exim--riiîettnlly prove bo be truc, lit caiculaliaits, (lie.sitiii)e rules
of aritiîetic are sifikiemît for 0111- puirpose, amni techiiîc:,l tens
lviii bc a'.oided as itici a% possible. If i usbe tire iword - heory
it i iii te e of beviiîg a gemîeraliitioîî of fh0s, and Ille word
4. etiergy -lu its miicitaticai deiitioi inuisi bc ued ; t licre is no
equivaieni for it it our latiguage. Etiergy Ilteauts "c:tpacity for
perfiorrntitg work," and accordiîg Io tl'is deliion' liea bc egher
rit rest or lu motion, or, as the books say, ciler prltlial or
kiiuetic, or, wh'iat i lthe %anlie thinig, cither p)ossible or actuiai.

A% ani illuýtration of how. the terni cnergy is uised, ;artd wiîicl,
niust zappear in itis paper, eseiai viien a boiter explosion
contes li order. At itooti you situt dowvn youir etîgimie. Tire
steait tua>' titen bc So or 6o by gauge ; siotwitiîstatdiig titis
pressure te witole systeit i il resit ; tiiere is uto visible mini.
It cannot be deitied thaI lucre is a capacity for pcrforrniing work
stili it tite boiter. It is possible, and is titerefore ealied
.poteîttial -encr.~' Opent te ilîrottle val'.e nimotiont of tite

etiginie take% place, aud a paît of tire poîcittiai energy storeci ii
tue boliter becoittes kinele or :îetîal, as sîroke afier stroke ks
uttade b>y the cuglîte.

Il is natural for tite ituinai iiiind te, assigit %Orne cause for every
efect observed. Tite coalitiot belief of tire attelents w:îs titat
liat %va% a inateriai substance tltait pcrnieated the sitali spaces
betîvci t he mntue parlicieb or atouts ofutiatter, antd iiey caiicd
il calorie, a ntainte retaiîîed ai tue preseni tlatie, hut witit a1 soutie-
w.hat changed nieanig. There ne'ver wasi lie lcasi direct
cvideîtcc t0 support titis belief. It wvas otte of tire resuits% of a
pernielouis faliacy tiiet beiieved, ltai dite evas a double syslcîît
of ittirai ia o ne '.toretiL.ul, tire alter piractical. l'ie phtilo.
soplier mnade titis ilieory as lie u.aiied il, aud tien ls'isted the tacts
t0 ait agreemnîct %vitit il. Vrnder stei a s>sîcmt no scietifie
advatîce couid bc iade.

Titi% 'vas lthe reccivcd opinion about litat for over z,ooo years.
Vet duîriîtg titis liuen a vrile:r oecas.ioi.tiiy appeared lthai douhted
il, aîtd considcred lieta ta bc sintply a îttood or conidition of
tîtatter. Bist, truc 10 lite lteoreticai ide:us of tuat tite, no proof.,
svere auiv.atîced. -%bout one litiitdred yt!ear.% ago. leetîjaittin
Thtonîpsoit, tftcrvards knowit as Couit Rusitford, look lthe
question iii aîtd. lie sv.ts atal-tive ofCoicordl, it n saitsts
and for lus ioyalty to King George ditriitg tire Aiericatu revolu.
tiotnary war, lie %vas obiiged Io leave luis cotittri3. iAfîer.%oltte
yearN lie tttrned up as sirntidttof a îîtiiitary :s il,li
G.errnity, whlerc lus aliteîoi '.va% directed to tire great aittohtit
of titent getieralec.d duirittg lthe borisig of btras% camtioni. lie
CXIletxiclsîcd andtucsrd Thî .estt' w;'s in %hi, ltaîtd%
of a ittaster. Tire reiits 'vere mîade public iii -a palier rend
bcfore Ilte Rojai Society oit Jatary 2,508. t 9S. Tu'le %C!Clttirlc
niecîi l il counstrees have acceptied lhi, ctiitiions. It i% sautit lis
%vas tite utoslt istîporlait i ppcr ever rend befbre tii learucu
socicty. Il esîa.bli.shei %vital is nowv calied the iteelanteai titeory
of titent. lZcasoittsg oit lus exienisitits. lie camie to citeitisioua%
thaI have bcctt atccep)ted asý final, litaI1 lcai iN lt at igîitts flisid,
bt a fortît of atoilnie or niolecîtia.-r ittlloitn and if a mton. tiiere
itti bu a itîcciatical cqttivaicnt aIl work.

%Wc ail know whiat a. tint jounal is, u and i eastt saute orf tlle
catuses. WVc ail ktow tua'. licat is getîu'ntted and tire lentpcr
taken oui of a ciiel or drill if %Iitttlxned oit a dry gritsic.i
Laty a binait bar of iron oit an anivil antd %trike il a statblowV
wiith a siedgc. W'itere impact look plIace il k% round to [te
scnsibiy waruîer thai t ai aloier part oif hIl rod, auJ a seeottid
blowv on the sainte place uta-kes il Wa.rmcr stili, lu faict it eau asi.Ily
bc triade rcd liI. TitoNc -110 have witesc ests ofarnior.
plate% for war.ltips tell u% that Miten tite pîrojctle %trlcl,, Ilte
plaie therc was a. britliatit 017t <ifrglit, andi ont xanining ilte
itole made lu tule plate it wa% fotnci itlit e utetal iîad btects lucd.
To corne clownit a %ittail matecr, alîthougit iiere i. uto grcat or

l'aper l.y Cailt. Jamts Wi'.li. Iead lbefome Moteal Noý .i< SF
Jauury wug'i. .
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.%lisait iii nature, %çlicii 1 was a lbov goiimg o0 %elool W e<ail
anîailgs< <lic Cquiliîîcit to sticks andi store% reliait iii cscry boy*'
pouch~l, ilîcre wsîs sure to lie a gocti sizeti bras% bouion. llra.%b
butions wvere dlieu ouîioal aniiale «atire, so0 tlicy %vere ea:iiy
gai. Bly rulîbiig tlus bantout sn a desi< or foiint liet %vas
geiie!r.sted. lait, if tlien apjplied to Illic neck of th li loy thlai sal iex t

tu lMi tir iii fr-oni of liii, w'oîild give laits% a stant. Oftei <lie
itiitster* :atws sîipplcmneiited tItis alTair, andi 1 hale %.cela bailles
fouglit ci tlie pilay greenî to seutle thle litile iiiatter. li doiiig <lus
trick, thlie o> wast- uniioiiscioiis Sial lie was iilusirating amie of
Natumre'- great truilis, <lic conîservationi of cnergy by (lie tranis-
formiationicf work juta lient. But lie was Weil aware <iai <l'e
longer lie rulbed -aitt Ilie gi-caler <lic pressura! lie put on <lic

buîti Illie botter il beeaie.
Followiiig tlie renduig of Coutit tZtiiiiford'.% plier, it becaiiie

mi% imlportanlt lirobieiî ta estab isli <lic coirrect relatiouîshls bctwveten
lieat and ieiaiical woi-k. Dmmrimg tlie carl' lparti of tlie jîresemit
cemiturmi- iaiy tried but failed. Ai lasi, about <lie %.car 1840, the
quîestioni ns , id 1 cdii la keiî up) by joute, an glliîa,

:îand .Mayer, a Germiaui of ss'li it lias becti said joule %vorked
<lic <ieci- ouit, aumd Mayer îlîoîgli< it out, and bath gaîve it <lie
sclidity cf ctioisî.ra<d trulli. Thiis great qumestioni look ibmis
forai Whial wceiglîi lif'icd amie foost Iigl is equis':leit to <lie
ss'arlîiiig of onie potinai of n'ate ci- F.? As< il %'as <lien Laiît is îaw,
tlue liait cif lient i% <lie ainiauni rcquircd te raise otie poilaid of
%vanter amie degi- isi i scalpera t ie. Jouile worked orexlperiictited
for ses m >eassiii tlie ba%-,smiiemit ofa storehose iii Manchlester
<ial tv. nied for tlie tiiiluîiriiiiyv of ils; Iimîperat ire thlroumglîaîmî

<lie year. At fi-st hi%' reNulis wverc wideiy différent, buit as lis
expeit'îîe icueaset, iic becatue eloser. At las<. ici î84q,
afier applviiig aiIl<lie lreeaîtioni '.iîgge'.ted by ses'en ye.tr%*
experiee. 'lue restait of a expenimtieni'. made ami water, iiretmry
andt ca'.î iromi. tva' <liai lie ieclanical cluialeni of Sime %irait of

tiasa. le liftinig Of 772 p)oumiids amie foot Iigl. or nimat s <lie
--liste iiliing. <lie liftinig cf ome pasind 7-,- fect Iligli.

Mer ado1i<ed .*is ciitirel> différent course. Tite data fr-oni
silm lie ,.ttul.tted <lie suecianilcal equi.alenI< of lient Nv.as

,ilitai iest fi-oui < lie int rcaseti ailcumsi t of comnbustible comsiunictiin
lcatiiig .îir îm hcxîiaiided mgtiiit <lieatniosphlirc amit perfonret
tsoi-k, aboe <liai comî'unied iii leatiug <lic sanie veciglît of air te
<hl %aitie icmiilper-titre iii a t1o:ed ues l lich resisi4ed expanisioni,
.laitd mmo iicî.miul rk donce. Ma%î>er Iperceàscdt <liai ime
Jificreiie iii <he oncîibubsiible aomisumiedtir niai-e liro<)Lil> <llie

laccal s1,îéZctl '4i prouJiLig Ilic %.ainle thermial citesi ami equal
n ciglai., of lit, anud uiidcr Illic aboie Mfétrent conditionis. ias% <lie
liceai cqi.isalemit of <lie work donc ;.iit front <bis lie caklulaîcti

<lii <lie ait%. haiia eqàisa-lenît cf Ille lient tit.it isculi i-a.ise tlie
ieîîi<*cof.)sie pouinai of isaler onc degrc F. %%.as <lie lifting

of 7-, é.4 1,kitolds omie foa Iigli, or .îboi test Ouince: les% ilmam
J juul&sc*uý.îcu TIhis extr.-îcrtliiaLr% cin.demîe remcases ai>
Joulit of its at, ura,% . smîd it ii uighil% coiideredth le greatesi
%ienitifit, discoeers' cfilie centumi>.

i i.. ami auI.nouledget truli in mioderni scienice .'nd conflrniicd
ha MI cxspciintc. Sislt cierg) or <lie c.p.i~ for pcrforining

sicik .annioi bc ;ttiiiilUatct. 'lime aniotnli iii <lic unkerse,
"bs'lhc andi .i0ual, decuiais <l %ic tn illmier esers uhangc sliil

ni) risu' Balt il chianges. is <arti ofacîj;omi. Vaildes- ceraimi
.id:nshi îî.r a%' licat oir l'ugll< . tulier Oîljci-ý as me.diii

t..îl. Clet 1ri.a or clieiiiital e:ncrgs, beside% isait) otlw. foi-ni%.
St;ll tosi>erîaioni % lIme lais wliicli bindis thc %licc logetmer. Wc
lia% c at gocîl exaîiiple tif Ill;-. i <lie Nti eti %%Ut .%lsent an <li%
ciii. Tîmere >. a pile of cent andi a supply of walicr i ane endi
cf thlic %se'in. a lisiîdrrd or niaie nias'ing cars i itie ailier, %%!lis
a %vire .contlecton bi>cwccii. Tite niciliti cf doing tliis h fai-cigmi

Suth <licj'ct cf ti% 1%paiir, site miain purpese cf whlih i,. ta trace
sImr cause'% siicli leat i, a houer explosion, andti le destructite

eifrcis iiieli tcconîl-4tiy or follow il, wviîliaîm any liypoilîciical
supis icin% about innîown forces whiis cannait bc piioved ta bc

prcesmit In <net, hl sill bic secm islî silien a boiler expîloite- it i..
%inip*t oheying Ille uial i ntier- 'hieli it lets sehen sîipplying

'.c 0 t an enginr, oir to lirai a building.

Volkiting up tic lisses haisi dois n at <lic brginning of Shi% papie-,
uIl i-fTè.t of u'ai u n titunde <icl sual ttnio>liliciuL t.ondu.
lion% niait conte,% in crder. Ini <bis counîtry' sc arc acquainîcti
%vitl %valt mn Ille foism ofa soli(], a1 liquid, anti :teain. I< i% gen.
irall: sti thai %%.lier freczes% at .12 andi boit- i 2si?. The lasi
figui-c is noi quite cor-ct ai ail limes , it depends iliompn the aimaos-
plmeric pressuret- shieli varie'. firenm da.y ta day. But il siaulti bc
incaiivemiscnl Io lie îalkiiig in fi-action% aIl he lime, or having to
rend a baroniecr be.fore niîaking an.tassertion. Il lias been.agi-ccd

tîpon <liai ondes- tic oidinai-y niniosp)lierie camiditiomîs tiiese figures
bc acce1îted.

01u a day whilte <leii jîcra'turt! is belosi,32% plat A thlîcîamîeem
ii n alait of n'ari-i %valer, laitd set il. ommdoors iii ail exposeti posi-
lion ; <hen obiserve its graduai fait ii ieiiei-a<ure. Retieat tli,'
-as oflemi as you lilease ; vary <lie coniditions; let <lic ieiiperaiiire
cf tlie tiiosîiliem't! bc zeci-c, or so, -o or ýjo degrecs below. Yseti
ti-ili finit tîat wvatei- ii tlie licluici feri-m mîeer fails bclow 32*- Ai
liis poinit tîmere is a liait, amîd oiily afler becomiiig a Solid, or ice,
dlaes tlie tciiieraittire fa111 belOw 32* Agaimi, puat a îliernîiiieter
imta a quaiitity of wnatei iii a liot, anid put it oser a lire iii a stase.
Now observe %vialtaikes place. Tite îeîîîîîraumre riscs luîîii 21.,
is reaclueti. flere agaimi a liait takes place. Tite wvaier boits,
teaiti i formîîed. I laid tlic îlmerniieier ii tlie steamîî ; its <ests-

pei-aiire i also i2, aud as long as ai> liquîid mater i-eniii.umi
<lie pot. uts tenillerature neser riscs aboiet i?2. It muakes tiu
différenice n'ni tlie tcmipraiure cf )our source cflieat mîîay bce,
tlie rcsutai i h. %aine. Fi-omth<ls it is csiidcmt <liat <lic ramîge cf
temmîhîrature iii wlicli titer eau exis< un <lic liquid foin, while
inidier the coalitionm ainiosplieic coniditionis, lies lietîvceti 32* laitd

2 I2 1<la% beemi saiti b>' lie Iigliest autliai-ty tîmat %watm' i <lie
iost wvonderfui substance iii natijie.

So fai- oui- experiments have been mîadce it a piai or pol. Un-.
immportantî as <lîey mîîay appcai- yeî iii smew af %Vial followvs in <l
plierîc, I bel; lcave to eau >'our special atention, again Iait again
to tlic fact, <Imat <hli limest <eniperatuire at wlhiih water cati exisi
mn a liqutid forati whlile umuder a<îiosplieric pressure is 212". This
fact t%'toiiistied even James Watt, wîmicli shows tue state of expert.
umental kiowle!dgi ai <lii <imie. Oue lîtîmîdreti andîth lirîy 'cai-s
ago lie sas %voi-k*ng as a iineclmnie in Glasgow Coliege. In Illie
course of evenis, a miollet ofa Newcolieii pumnîpiuig engiuie w.ý
lit iuîto, tais' biands for repair. As a comîînîon uîîecmamic, lie ditheli
work. Aftcrwards lue <esteti it, aidt sas amîazcd ail tic citai-mous
quantity ofstcanî it uscd. li lais efforts ta discov'ci <lie cause of
<lui: lie foumîd tuai lie couldi îlot i-aise tlie teniperature of water iii
alil opent vessel aboie 2su?. He %va% enligliteneti ami îlîis subjeut
b> Dr. lli.ck, cule of <lie professai-s. Dr. Black lîad pri-siu.
discoscred the sailsse <ling, pîut it in a si.ciifiu. formî, andt mai
<lieut<eauliing tic priticiples cf laie, t lîcat Io tais' tIsses sisai Ml
uiaiter iii pasiuig fr-ont tlie solidte theli liqtidi foi-ti, or front tu

liqtid tes a saper, Lbsorbcd ani anutiuni of licat, Sisl *sas miot
scisible <o a ihcrnîonîeter, lat uins liencc calleti latent, but u.auld

bc pi)-s te exisi b>' a i-es esal cif tlue pi-occss. After <ii'. coii.
suuia.itin Wsatt returiieto cit%' shop ii tlue colIege «luu cotîise t.
me.uuis of ili.kimg spcu.1al.nd qsniiaieexperimuients on latcett
lient. 1lc decidedth lai tlie laient lient cf steaili at a sensible
ucoaiperatuire of %%asîs 945. Or, in cher nords., <hat <lie laient
liett, ,et fi-ce b> onc pounîti f '.ieam ail ttniobplieric pressure, inu
panssiuig ta the siale cf tinter at ,s aiase, ivoulti i-ise tîto Scnt-
peýratuire of 945 potunds of tinter onc deg-ce. Consitiering the
<lien suiperfeci means ai %Vats disposai of soliiig <lus quiestion,

ut i% wouidcrfumlly close ta tlic nais' acceptd figure 0(966. Il i.
ssell kuîouil <iai Wsatt, in traciuîg the causes îî'liclî led ta tlue

osseuue' f tîte uitile motiel, ;itîiei the separate condenser,
thie fi-st cif <liai hilliani senies i-cstalting in tlie steani engine, and
cfi'ethig in a peaccable mailuer, <lie grecatest reolution <lînt escu
iool, place oui cai-Il. To suint up <hue abat-c thermal resuilts.
Untier ttitoiasphcnic pressure, ss-alcr in <lic iquid foi-m can 001>
exisi bctuî'ccii Ilie temtperatures 3:* aJ miz. In tlic solid foi-ni,
oir six, Ille tciiipc-ntu.me <.atî faitl% .3chai' . In lIme foii of sîcansà
Ilue tcrnnperatiiicuars bc ra;scd abse 2s2*, in sslX. tse it us satid
ta lic supecrlicat cd.

Nex iun ortier conies Ille thermal lielnvui-r of watcr, iien sub-i
jctcd ta a pressure grenier tItan tlic aimospmeric, as ve sc ini
.auolir. Tii part cf tîte enquiuy n'mll leati us di-cc.ly, tait ah
once, tao<lie origan of <leic nighiîy foi-ce ai svork duing <lic ex-
plio..joi of a houler. For clcancss anti pi-ecisian cf smatencni, in
the lune i propose <o pursîme, 1 have consutici-etil1 besi la select
some bouler for reference. Any anc woulti ansîser the purpose ;
bui 1 happena to have un my pseiaîthe dransgs of a comnion
huorizontal tuululai- boiler, %vi<h aiIl<lie calcuilations racquzi-et for oui-
preseni puirpos.e. This boiler its 66 inchies in diamseter anti 14 fcci
long, %%sais fif<>-uiinc 334 inu.li tubes. Tite calulationsb arc liaseti
on, a1 voi-king pressure of se0, poundsu lice gauge, anti ai a lime

sîMien tere seas 434 incite-% of tnter over Ihue top rase of tubesç.
Coder these conditions <bce i hiti cubic feci of i-nier in the

titiler, auît 97 cubic feci ofs<c.im rmuni. As teas stateti in the
beginniiig of ibis palier, 1 ieill endeavor la uisc onlv thase fact-,
<bat yaîu eau cxpei-imcniatlly prove. Takc <bis bilerwishea cmpty
aud drilla bule in the siatcr Npace anti another in the sleamn !pac.
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Tait tue itoie and screwv ilt boier ilternitoiteers. Tlies are
siotlhiig tuit colîîîsoîî tîterioîteters desigîtes! for Ibis purpose.

Wlîeit ilt place Ilte bulb is ilt file îîttermor t! flic boiter ; tile %testt
;anid (lte graduîationî is ouuiside, sslîere si caît lie read. After tilts as
,fue plait ilt a itroper chtarge of waîcr ; puat flic afety valse ait
place, and btang tue2 sseiglit ai -a point whlere si bsili balanice ait
ittrîtal pressure of soo, iy gauge. Tieit sfart tlie lire. At lirsi
tlic two tlterioîteters ia) ftot rend alile, the conîditionîs are

difif'reît ;but ilie> sooît rcad the sante. It ul isows bc obsers'ed
tuai flite eîîîeraîure of lthe ssaier gradually rises. As il ail)-
jîroaclies 200, thert i-s a noise in flie boliter. Tlts is lte %.aitte
.iLtiot as. flic siîglîtg of a Ica kettie, oîtl> oit a larger scale.
i>reseiti>' Ille ssaler tiierttoîtteter remis 2s_-. vrie boier s itowv
u'uîîipratis'ely quiet. lut a sitort finie tile fuger of fle gauige

siuds . At titis ligne flie readisig of boit% tieriîîoîtteîers as z228
oir ib abose fie itigltest possible teipenature uituer atittospiteri

prsutealone. Nowv carefuiiy note lte pres-sure and! correspond-
ilig t eîîtîîrat tire as steaîtt 15 geîtiîîg up). Wmtil gRuige i 30, beli
ulit'riîîoîttclers rad 274 %villa gatige ai '-os bollit lterîîtoîîeters
i e-1 307 O , %villa gauige laI îon, boii lterîîuoîttters read 338 0.

i'iese are lte boilisîg pointts, or tenilperature o! ebîîllîtîoît corre-
spuoltidiig te tile given pressure, Lait prove tuait as tite pressure in-
,.cases file boiinug point rises. AuJ aise Iliat under ail[ cîrcuit

,iitusa least a', long as hIe steaîtt% s u conttact %villa fle ssatur
frotnt %%imichii l va% gcerated, the teiperature of the bteaîît aînd
the smater is fle sante. Titese restiits are iîîitîntable. The ssaier

toîîiaiiîed ilit flite accuntutiator ilt flite Board of Traite building,
%%licî subjectedl t0 an air pressure of soo pouîtds pet square intch,
%%outl alot boit matîif a teîttperalture Of 338 0 %vas reaclîed.

Ili foiiowsing uîait iliste of argumîîent puirsoedl in titis palIer il, us
,oîscitieit to kîîow %vitai is fairly tile weigitt of ssaîer, antd svlat

i. flie seiglil ofsteaît coîttaiîted sit tis boiter. Under tîsual work-
îItg contditionts, ssiteit tite ss'aher is 4=' licite.% abose flie tpper ross
of tubes, and steaîtt i son b>' gauîge, we fouîid the water space
ta be i81 cubic fuelt. Titis volumte of weaters at a teiperature o!

33 0 , sseigits t0,io 140 PO îds , autd the 97 cubt. réel o! %tcaun,
il,..t being te steaits spaie ilt he boier, weîgbis oily 2-5h' pouîtds.

lis titi% u.ase lte sveigltt o! %%;lter it flic boiter IN 397 fattles Ille
.st..glit Urf lie steauti. NunîcriLtl resulîs bonîctîties surpîrise us,
but sse ntust accepi facts as sve findl tuent.

ielîitr>anîd other prepaiatioits besig mtade, %ve noss celt-
fioitt flic mnsui question, tile explosion o! a botter and liot i s

cffe1ts!J. If Our sclecled boier %%itli 10,840 pounîds of ssater in îî
aiu a teiperature of .338e 0 %%ab uddenly relice d frot a large
.Insolait of il.% itteritai pressure of ina pouiids pur square ltchî,
ssit.t .%ould take jle? Tue stotîultions utuder shticit waler
fo)rîtterl) existes! as a liquid lit tlie boiter are gone, and il wai of
îêcscss:t>y losser itb tciaperature in confkirttit> sith li l ecrease tis
puessure. lu1 !alfing 10 aiospters. contdition.%-, as, i ntost conte
t., ulàss in aI exptlosions%, cadLi Pountd ofusater drops z-,00 in lent-

uirsurand in 10,140 potinais of,.satcr, 1,227,6 4 0 iteat unîls
ssould lac liberated. Non', whiti beconles of tItis lîcat ? Energy
us intdestruîctible. Il uîtay take other fornib, buît canîsot bc annîlti.
lited. Titis% heat la utilized in fltc formation of slcai. Titere as
r it.in i;itpolietîual !it iis. It ta.n experimceit.lly bac proves! to
bc truc, and! se se Il ceu da%~. Mitcn ssater contes% front fltc
ws -u.ock o! a boiter initicr pressure, as soon a!, îî is %ub cîed lu

altiiosiIieric conditions, il gcner.uîcs âleani, anîd a large solusne,
tou, coîttparcd witi the siai quantity o! sv.iter. But fliesac

lhiitg i% seen ta butter td%.*ntagc, and eau lacbustudied ai ilie out
board end of a biows-off pipae durng flic opcratîoîs of bloss îîîg off;
boiter. Look ai t itle greai volutilte of :tuams fornai d after exposui re
'o Ille atntospiiere, stîten notiitg but 55v-ier tinter Itre.ssure caisse
front file boliter. Il is a fact ltai during te openîoît of blossing
off a boier, aad ait explosion, the %.tutse process is gone titrouigît.
ulic difference in fltc effcîs bc'ag due to fltc difference iii tic tante
l n'as donte.

Tite wciglt of stezani mandc uier tuic condition of a sudulen fal
pulressure caut bc conipuiied beisseen .'uny nanted pressures or

Iciiiprattres. la fluc present case 1 prcfcr to take il front flue
ssorking îo flic atnto-iplcs teniperattîres, or front 7,38' 10 212%,

an tualso uîsing flite fornter dala.
Temperauurc of'uîtc avlu. 0cjlstu*at

Ttituperauîe a(tct explosion i

liens cjccted per' posani of wauei isj uit%
Tcol heaior %ramau au ............... W~
Original uempc-muueo! wacr.. . .

Units of licau rcquired uo Einrt one pund o(sttam.... 84o uinit
Titis amlounit of lita is furnihed by 6,3 pounds of wsatcn in fait-

ing froms 3S to i s2, or one pouînd of sicani is tînder the circom-.
stances formes! ins ecry ',J pounds o! wsater. Dividing the

10,1.10 poluais of wsater iii file boiter b>' 73,J' %vu oblaltin 9322
poinîtd' of ssater coîîserted lîtto %tuanît by the milicn 1054 of sna
poutnas ;îre.%xure lier square inîch ils t lie bsoier. Thiis is abtoissdiîtg.
We round oîîl%' zSti poitds of %teain ira flie boier wlciels workung
tarder, and 810% d0rinlg a" explosion 1,322 1)01111(1 is atcOtuuîtedi
for. Mtost of you intist thlink tiat 1 ais i crr-or lîcie. I f su 1
canitot detect il. Oit (lie prineipie or tlie conserationî of eiîergy,
1 tesied il iln titis mîtaltîter. i'revi(ltls te flic explosionî fiacre Wvas
t0, 340 poîîîîds (if wsater in tlic bitier at a temperature of 338*
total fails of tient il (lie water, 3.427,310. Aflier ex'loioît fiacre
was 8,8s8 pousids of %viles- at a Ieniperature of 232,and 1,322
pousids of steani ai a seitiiile temiper:utu re or 22, but a total lîcat
Of 1, 178.

Unit$s or litat ils 8,88Bpouni.1%or wacr nia s emî,e,-atul foris, I.Ma 416
L'ni îta ut icat il. s.,j j'uund, ,f tcn '.tetdr asîuîheiciîiîs ,557,.310

otal............ .,416.712
li workingl tis out, 1 pais! neo :sentios Io Ille fractions !ai tut'

table. N'et the difference ilitflic licat finit% before and afier
explosint is onlly 588 ilsi ltese large amutis. 'l'lie Voitser'atioî
of eîîeugy licre tntais gond, and obtaining ibtis restiît, i lî:d io
liesNitation il layiiîg il before you. 1 have inteioîall>' Oinitl cd
sayiîîg atythinîg about file 2.5>4 pouids of sICa,» thai %vas ilitftic
workiitg boier. its elTeet oit flic results is coitarativelv
iitsignificanî, lait for sintîtlicly, 1 sauf îothiiîg about ilt. Also, 1

wvisli te observe, tchat ait iakig fie l.ast calculai oit, il n'as based
aloite oit flice actant trati-fornî;îîtioii of licat eiergy, front the
sensible t tile tlent forts%, wiucli ilien look place ilitftic boiter
after -a suîdden loss of internaI pressure.

Tihis loss of intent pressure generally resiilts fronît a failtire of
flic boier to resist uIl stress il was subjecteti le. Ili otiter- words
it %vas uot strong cîtouigl. A rent, rupture or coIllaps talkes
place. An npeniiîg is salade. If siaîl fle boiter inay pectcably
discitarge ils contets ; but if large cîtougli to literontt ait sinoedi.
alie antd nitîrial fait iit lite pressure, cîtorîttous forces are_ liber-
asied, an explosiontfli s «lait aIl ai strict coitfortity witli
ttatural lans, -whncb areni obser,ed every day tn a laoie lioue.

It iîtay bc tîouigliî lilas îty Ittethod of calcîîlatîoît us o)bscure, ilt
litd'iîîg tlîat i1,32-1 poîiiids of waîer at a tiîpra1ture Of 338' %vould
t.lîaige at.s laqisit fornt îtss seain ai alîttospheric pressure, %vites%
tile boiter pressure of soo poiîds b>' gua:gc was test. 1 will plt il
;l anoîter feris. A% alrendy stated fitcre as to,t4o îtoîiid, of
niater ilt the boiter it a tentperaitire Of 3380. 9 lit faUing to -%
ltitperaîure of 2i2 , oratnîosplîenîc coîtdutioîts tlîeîc is 8,277,640
oflticnt units lîberated, wlticli as takcn it) as latent litat bs' a part
of tltc wvater becoiiiîig sîeaîtt. 1 lie tlîet tienta of Oite pouînd of
steaîtt i atinosplîerîc pressuire is% 90b litat allat-.. Dividinîg tile
total lita unit% luberated, vîz., 1,277,b4o b>' 9W, wve agaiit oblajît
tflit nitsber 1,3224 %%vIlclla- ile ltiitds Gf wvater evaporated

front, -and ail 212-0 by 1,277,()40 UnIîts O! lîcat. AIl NsiC uetat
adnut of ;in apîtroxiiîtate :oiuiion ict a pr:îctîcal iaitîter. The
ftreless% locotiitotie ian exaniple, whîierc water, ait fallîîtg fronît a
teniperature of.4oo tu .16o 0 furnîsltcs steaîît to do Ilie work for a
linied tinie.

1 ntuîst sion Couac Io a close. Miy iturpose uti writiîg tItis palier
tu lbc reas! beforc you, was Io trace Ille origîit of flie force.t at
ssîirk during flic explosion of a boiter, ;lat go sin fuirtiier. We
lias c s'cit flic chantge.% wiicii utist faike place Inii lie thermal colt.
dutions of fltc -. %aier in «a boîler aît followîutg a suddcit f.111 of
pressure froni zoo lîy gauge ta atttoslplicrtc Itressuîie. At tlic
salate faitte, tlic total unt.% of litat rcîiitiîts- tlic saitte titotvitliîsîaîtd.
Il.), tile change of fornm al eltergy. But tlts is tnt ait. Wlîa.
woîîid bc fic restait %wiîcit tlic 1ire-ssie lias falleit froitt Soo te Se*?
Oser îbo pounds of waier ss'oîld bc coitserted itto sîcant, at

animanit more tait silx failets Ille wveght of steaît ai, Ilte boiter
Lindcr wvorking condtint. Titi% cents to, prose tital it explosiont
niat>, asistecr certain coîîduîions4, înslaîtitly follows a rupture or failuire
ofilite boliter, almibougi fiatcre arc oitit cat ý Case s lre il Jic
not. amtd %ccral secoîids itlersctd between flie failure of fltc
boiter antd explosion,. as wutnecss ltai case in a [Denver itoici lthe
year before last.

Tite etigincers of 6o or 8o y cars ago %vcre muci perpjlcxed ilt
accotning for cxpltsoîtns. Tite) thicorized, a4si svas ilien caiicd,
.tnd talkcd nonsense about exîtlosîse gases%, îîtivsîbic ligitniing,
andi bte ns'tracuiotîu lalb of rd int plaie% Io iîta< sîcaîît. But
in one titing flic,. %vcr correct. ricy oabscrsed tatiunder flitc
saine Pressure, flic dcstrttisc effecis of exp)lomoi stas p1 ro.
portioin fl ic .%sciglit of ssaîer iii flie boier.

Don*t attcmpft ta nui a sîtaft in a box liti ;s ton large or t00
small, as you ss'iii waste tinte and lail to secore gond resulti..
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THE LATE E. CARL BREITHAUPT.
l., comnion wvith bis rnany frier.ds ini the electrical

fraternity, wue are called tipon ta express our deep regret
and sorrow at the tintimiely deatb of the bite Mr. E.
Carl Brcitbaupt, of Bierlin. Most of aur readers are
already fanuliar wvith the tragic particulars ai bis death.
fl bis capacity as manager ai the B3erlin Gas Works, lie
%vas supervising the cmiptying into tanks of several
barrels ai coal ail, wilîi it wias the intention ta use as
a teniparary substitute for the crude ail usually unm-
ployed ini the mianufacture of gas, Miecn it is supposed
the gas rising froin the tank came ini contact wvith the
flamie in a lantern whichi Mr. l3relthatnpt wvas carrying,
causing an explosion whilîi resulted ini bis death and the
death of the electrician. rhie latter wvas killed instantl,,
but Mr. l3reitliaupt lived for six or seven bours, duringz
wbhich time lie recovered consciousniess, and wvas able ta
bid gaod-bye ta his sarrawing relatives.

By tbis lamentable occurrence the light ai a useful lufe
bans been cxtinguisbied,
and the sbadow ai a great
sorrow lias heert cast
upon nianv bearts. 'l'le
large attendance and
niany tokens ai esteemi
wbicb marked the obse-
quies, were but ant index
of the bigli regard ini

wvbich the deceased wvas
lield by al wbo bad
the lionar ai bis ac-
quaintance.

'l'lie late Mr. flreitbaupt
ascnit down ini carly

mniahod, being 0111Y 30
ycars ai age. Deceased
wa the fourtlî sont ai the
late Louis flreithaupt,
niayor ai Becrlin in i8go,
and was alsa a brother
oi thîe prescrit inayar,
Mr. J. L. Breitbanipt. V
lie wvas a naitve of tie

taown ina whlicbl bis death
occnrred, and there re-
ceived bisý early educa- -1 _____________

tian. Subsequently lie 'ltir L.%Tm-: E. C

atucnded tie Northwves-
tern Callege at Napierville, MI., and Jolis Hlopkinis
Univers;itv at Baltinmore. ýt the latter insýtituitioni he
toak .t tiiorotigli tt)îur.% in clea.triLit>, iînd gr.aduated as
ant eiectrical engineer. About six ycarsa;go lie returned
tu Berlin, assutnied the nmanagement ai tie ;.,as- %%orks,
and also began practice as a comsulting electrical cmi-
gin cer.

lie lîad recenftly pnrcliased a contralling interest in
the Berlin anid Wzitcrloo Street Railna%, of %%bi.-lî lie
also undertaok the nmanagenment. Under bis direction
it %vas reconstructed and transla:med imta an electric
rond. During the past fev nionths handsomce newv
tc;rZs iLnd atbcer mottent cqtipmiet had been added, and
the pouer station wvas abomît ta be extcnded v.ith the
view~ ai putting the hune ina tie best possible shape for
business next seasan.

Thie deccas;ed wvas a past president ai the Berlin
Boart! oi Tradc, a mienîber of the Toronto Board ai
Trade, and actively interested ina the advancemient by

cvery mcans of flic welfarc of the community in wvhich
lie lived.

In the dcath of INr. I3reithaupt the Canadian Elec-
trical Association lias sustained a very serions loss.
From the earliest days of the Association be band
manitestcd the greatest interest in ite, welfare, and by
evcry mens in bis power advanced its prospcrity. lii
addition to rendering valuable counsel and assistance
as a member of the Executive Committce, he prepared
and presented several valuable papers, and as Chairman
of the Committee on Statistics pcrformed valuable ser-
vice. At the last annual convention he wvas elected
second Vice-President, and had lais tife been spared,
wotild in due time hîave been given the highest position
in thec gift of the Association, for which bis genial
niature and conspicuous ability so well qualified him.

MOINTREAL TELEGRAPH COMPANY.
TiiE fiftieth annual report of the directors of the

MontrealTelegrapli Com-
__________________ pany wvas presented at

the annual meeting held
in Montreal on the î4 th
jantiary. Sixîce the first
dividend to tile share-
holders, on the î4th Jan-
uarY, 1848, dividends

- averaging over 9 per
e 2 cent. per annumn have

e - been paid semi-annually,
wvitbout intermission tii
1 881, besides which bon-
uises on several occasions,
r znging from i oper cent.
to 25 per cent., have also
been paid. Froni the

* formatio.n of the Wes-
tern Union Telegraph
Company in i 866, the
closest and most friendly
relations have always

-~ been maintained betwveen
the two conîpanies. On
the x7th of August, 1881,
accepting the proposai of

____________________ the late Dr. Green, Presi-

~ ~ dent of the Western
Union Telegrapli Co.,

ta still furtber harmioize the great tclegrapb interests
of the L'nited States and Canada, the arrangement wvas
consunim.,tcd and the condition,, embodicd in thecagree-
nment of that date, by xvhicb, for a period Of 9 7 3 ears
front the ist July, 1881, dividends ta the sharcholders
of the Montrent Telegraph Company at the rate af 8
per cent. per annumn are guaranteed by the Western
Union Tel-2graph Company. By the terms ai the agree-
mient, and in virtue of this guaranice, the company
continues the payaient of quarterly dividends begun,
under such favorable auspices, in October, î8z, aver
fifteen y'enrs aga.

The company continues iree from dcbt or obligation of
aykind, and lias assets ai $2, 259,415.

The Chateauguay & Nortbern (Montreal Island Beit
Uine) Railway have ordered additional G. E. z000
equipiments tram the Canadian General Electric
Comnpany.
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LEGAI.

Wr, tmurcwilm print the fuit lext of the deci.sion ut tmo 'Mommrcai
curtis h ie ction bromglit hy flic B3ell Telclpîmome Co. to restrain

time clty amud the city sîrveyor of Montreat frontm interférintg wvilm
citme corny for flic pmrpose or preventimg ilieim i ronsm iavimm
unmdergrounmd coniduits ils the streets of tchat City.

IThe court, imavimmg Ieard lime parties b> tiir repCctit e colin-
%et ou time grommmds of timis action ; andi after lmavimmg cxammiincd Ile

1rocedîmre, the exiibits produccd andt the piror addtmced, .181t
imavimmg dcliberated :

'Whercas time Company deemmdamt dectares
at.I Timat ils virtmue of the touvers grammted to il b>y il., charger il

placed Certain pilles or coniduits unmdrgrounmd ilu certaini strectîs of
the cily defemidant, commprisiuig, anmongNt otîmers. Notre l)ame
strcî, front Si. Juimi street ta Gosford sîret anmd froin tîmis tasser
sîrct to Craig street.

I2nd. That on tue i.-nd î\pril, .896, saîti coinpany moified tue
cmtN* by ltter cihat it iniended to place conduits ilu tue following
sticets for lime oimer:îlon of ils telemlmumme w iresiaiel> Ill Nuire
tDamec sîreet eaNt anmd wesi of Si. joint %îrct andi lu tIme %îrcts
goimmg ils morîleriy and somtierly directioni of tibi sirct, andi %io
liu St. Peter, St. Atexandter, Si. Chmarte,. lorroniimee asid S:.
Cathmerine streets, and, to ttmls end, il woutd bc sieceb-sary to nmake
excavationIs ilu Iese streets.

"13rd. That the plainiti rcqme,tcd time City Counecil la naimne thme
imspeccîcr (or otimer official of tm city) te overse anmd direct smmei

%vorks, and that on tue 87111 bM'Y, 1896, the stmh.co'mnittec of lIme
rond departineut of said city recotimmmunded cthat time reqîmesi ofr tlme
Commpany bc granîed ammd it bc Ipurn\ited to place ilis conduîits
unmdergound ilu Notre Damie, McGilt, St. Peter, Si. Johna, si.

Sacranicut, Craig, and otimer sîreets.
.uîil. Thai on lime 2mmd Juty, 1896, plaimilft %vas iitied by Ile

clit inpector (by ltter) timat tue City Coueit liait, by rcsotliumm
o cIhat etTeci, auttmorized time exc.ivatiosýs ln ltme %treets of ttme cii>'
forr lime placimmg of stid conduits timerein, dcmmamding a deliosk of
fifteen timousamd dollars (Sm5,ooo).as a guarantcu chat timusu said
streels tihus opuuied would bc pmt baek ils timuir normial condiionm,
wlmicm deposit was magie.

"15tn. Tîmat plaintiff placed conduits in Notre D.aise.sîrcel, froin
Si. jotîn streut cast to Gosrord stret, in Gorord tu Craig9, nu
iHospitlt and St. Francoimi, Place d'Arnies and atimers.

6Igth. Timat on tîme Siim Septumber, àm&J6, said Councit passed a1
rcsoltiosi giving instructions to (lime city iimisp-ecor to stol) tîme
work wtmicm was being donc by plaintiff on ,caid btreuts. Notre
Dame, and from St. Suipice In Gosford and in ailt lie sîreetb
imiere sime wvorks of Ilme plaiatiff ivas heiag carried on, Io cake

tmp !said comîdîits and replace lime strects in tue s.tnie condition as
tlmuy wec before and In pruvent (by force, if neccessa.ry).ail works
ammî uncroacmmients ou ail strecls and public places being donme
vitmommt Permnission of lime Cily Commîmeli.

I7tt1. Timat the imspector et tîme ciiy notified plaimmilif that 'it im-
tcmded imilediately to make up froin Notre Darnse strect (buiweemm
Si. Sîmîpicu and Gosford) and front timu laster sirct, ail tlme con-
tiitsammd otîmer nmatemial wiich limd been placcd ilmîrc lmy time

piitmff, anmd cha.t %aid renmoval rnentioned tmad been comumemced.
-stm. Thai, acting as aforesaid, time Commcil exceeded ils

paowers, -tmmd acted witmot aîmmtority, aui chmat, for time reasons
nenioncd above, time piainliff deniamds timat wrlî or imnjoncion
îakmm omit for tue pmotectiom of its riglits bc grantcd.

-Wtmecas dcfendant limas contesîcd saud wri, denying to lime
plaintiff lte rmglmt in act as il lias donc, amnd denymng .hc pomeu csmi
invoked, &c, &c.

-Cotnsidcrlng lImat il i., slmawn b> Ille proof, exîmlbits anmd docui-
ments on record cimat plaiiiff berore proceeding witm %aid works
(bîopped amnd iimtrrupted by dermmdam) and comfornied Iotme rotes
and fornmalities tue latter couid dernand b- ilme termmis, as wcii of
is ICI of incorporation as b> timat or plaintill.

*Lonsmdcrmng lmat plilnmiff Imas proscd siteu .degmtion,% (essen-
liaIl) of il-- rcqusest, amnd specialiy according to lime ternis or time
charter it lmad tîme rigi in put ilis conduits aind place ilt eleimbomme
%vires underground ilm sime sircts, roads, public places, &c., in tîme
City or M.%ontrcal for the pmrpose or ils bubiness and oft ms acî of
incorporation, and lihai si conrormed tu ail chmat wva. required bc-
fore the exezrcisc of its rigmîs and 1 tîme cxecultion or ilis aid wvorks.

IlConsidering chat it is provcd limat defendant roade efforts to
deprive the plaintiff or is riglmts, and chat, in faci, tg intcmipîcd
and precenied plaintiff frorn carryimg outilis %s'orks and paraiized
is action in the exercise of said riglit- and powers., amid titis b>

force and violence.
IlConsidericîg that plaintiff estabiihed its rigli Io a writ of

ismjmmmmetiom imm (lim! tmartiumar case, amnd (fimai lime fiermmmatamîs have stol
jusifmed lime pmositionm îa<mm b>- il, inmils derumec.

Il Maimtaims lihe lîresemt sril cf imjonmction amui eomjuims imi Coli-
seqmecm lime deremmtai amui samtt P. M". St. Geomge t lu mmmmmedae-
ly ceasu ia intlerveumm imi îmiaimmifl's wor< amni rihds timui or limuir
reprecsmmatives to take ltp or aller imm ammy smmm;mmer tlm- works coi-

memced hmv 1 laimtiff imm said %t res or imiaceli :m tve mimemmiiec amnd
imîieamed, ammd go ilerrmmpî hl wvorks tn bc (lomie iii timu sa.id places

amnd sIrcm.is ;n1 qumsim desigmatec amni imiie:ted imi Ilme saimi *e-

cîmesi drawm %imp wmth Ilme abject of imlacimmt; is %%re% .mccordimg lu
ils rigmîs imuier teris orucmarger cf said plaimmîiff. Comsls or lmresemî
vril or ijmmmct iom andi of contmmetin, dîlti s la Bel imimîme &

Betlmme, advocales Ofsa.iîi plaimmilif, lime svioie smmljeei ta dispositiont
anmmd pemalies îrcsided b>' la w imI smmiml mîatiers.

TRADE NOTES.
''lie 'Mont reaI Street Raiiway Compamy hmave' ilaced l mm order

tvitil time Camadam 'emnerai El*ecrmi. Lommpm mmy for (0 aîdmitmummai
mmiors cif thimer C. G. L. sooo type.

l'ime Cammadiaxi Gemmerai Eleclrme Co. are bummludmng t%%o (mo hurse
limer direct cmrrent raiwa) gemmm ors lale dlre(t commmecied

10 symmcmromous mmotcrs l ilm te Qemec smmtî.staiom or lime Mommt-
mmorency Compamy. Tme>- wili deliver cmmmremmî ai stamndard raîil-

way pressumre for flme mewv Qumebue District lZailway Cmmmpammiy's
sy.Itim, Ille jiommer Io drive Ilme symcimronoms molors beiumg geimer-
-sied .îî Monmtmmorcy Falls.

l'ie W el. Jaîmmîson ElUcîriu C', 34 Yoirk St., '1'romto, livoe.e
cîmred ltme commract for time ciecmric gemerators ammd emîgmmes for lime
mew% Foresters' Tempî 1le Buidimng, lBay' St., Toromnto. Timis is umme

of time largesî office buildimngs imi Camada, beiuig mmimm stercys Iigli,
ammd tlm! commstrmciom imromglotmt is mmost modernm. Tme elect rie

jlamml cOmfst o3 direct etmrremi So kilowvatt im25 voit gemeraitors.,
- Valker " type. Tmese w~iii bc direct connectetl tri 3 Itienik aumto-

matie emmgimes, mmade by lime Guldie & M'Cmliotm Co. Tme
Teumple Buidinmg s lime f'rst large office bmidimmg imm Ontario t utm

imi ils own cctrie plant. Timis commract %vas awarded afier kc-t'i
con, pelitiom.

Thme Canadiami Gemmerai Elecîrit Compamny hmave closed a comm-
tract %%-its Mr. Lumî Smmmpsm, gemmerai mmamager cf lime MIlmtre.1i
Cotton Go.'s nuisai V'alleyfield, ror a secomd 45o kilowatt timree-

plmasc. generalor lu bcu ised la furmisimimmg power Io drive alternmat-
ing mîotorq timraugmomt time umilis. Timis wilt mmifie lime Valleyfield
3îoît'r isL time largest for lime %mmîply cf îbower by aiiermatiug
ciîrremmîs uji Io ste presemit imm operation ilmm Canada, lime total
capacil> or lime swo ttre'lmas.te gemerators bcing m200 imur:e
pîower, ammdoftlie immdîmtiumm mîmtors iii use about moootherse h)ouer.

WAGNER TRANSFORMERS TRIUMPHANT.
ON Sepimbm'r mi thlie 1acime Rapids yctramlic & 1-ammd Coi-

îîany cf Mommîmcai suimhmmmmmed speIealrctoms for lrammsfortmmems In tue
lîromimment m.mmfcmrrsof clectrical ltramîformimers butaclm tmlme
Umited Stages amnd abroad.

Ils cleccrkcal emgincer is Cary T. Uumtcmitmso, atcc timt! pmrinceipal
poinmts Of lime sîî)eWcaclioms werc ciaiat le llaxismimmmm icad time 30-
kilowatt tranmsformer slmoîld have mis efficiemmc> Of 97 lier cemnt.;-
utît les% chman 96 fier Ient. frontm im.îi bo qîmarer ioad . nimu less chman
80 p~er cent, i omimentm fondt total drcîmai ftmîl fond. _ per cent.-,
lime imsuation Io c i mmramteed Io viistact successfmmly> a lest Çaf

z-,000 vots attermatirmg emîrremmt, ecmnitimetl as lommis . le.ire . aid
repca'iîd ai .rbitrary immermis. Tme lssrcuired to .1scertamm

lime efliciemcy of tm tr.tnformmers s'cre lai lie mmadc ln lime factory
oftime nmakem, ummder Imle sîmpuers msiom cif Nr. llmîm.immmomm. Thme
Wagmer CIîîmamm>si not omil mmd-,dabdnmmm.î îtti*m.tcm

as imbmmiîed1»'mim Laimime aîidspeuplie, btm furmiimcd immsd
dmtmumm spcleîons of a mmutre efimcient iatisfrmmer, simaummmig limai

a-i Omme-temmîli1 lma mCflL.aeîmL) 017 t.'~ pet lent. %%Oumît bu gmm.mr.mm
teed, i z per cemnt. liciter ams commpared wim go lier 'emmt.; anmd ai
son lier cent. io:id, 97 6-10 per cenmt.; %visite ail s amnd ý fond ami
etl'mciemmcy af9 7 5-mo licr cenmt. svas gum:ramteed, %villma 1rt'gimlatiom
of ie' pet- cent. As the ammomct cf thme oc-cicr muas îcwrdl utfqoo
klowatt capaumt>, lime $mo.ooo contmact %cumretd b% sime Wgmm
Comiîam> is dbio takcn lu chaii tima lommt cit..^tl %pc'.ft ums

tirammforimcrs are tIme cimeaîîest. Thie Compuany gmairamteesI "lme
%ufi'cmcncy amnd lîror'r workmmg af mime Namd trainforimers% for a
pcriod cf lwo )eatr% froin ste crecXîmu ilmercot, anti mo reliamt- ami)
damîae chmrin or defecîs chmin %.i%'e ammd excepmî danmm;ge re-
sulting fronm ligming anmd mîecîanicai imjury, ammd in lime evem oif
ammy or time sa-id îr.tnfcrmm-r4 liing floi<t tum-ricmm dmmrig tmm' s.mul
t*l'rm, lime saici Comtrnctor% svili replace tlime.sammme viil 0.timer- cf lime
qlmaimîy, smzcammd cffmcency limcmmmefore slmîîmmi;ted. .-Iletrmcmty.
N. V.

The above commetc alsa cov'ered ait futmure exemsicmmsà. remmireut
b>' the i.acinc C&y. imvoiving abioumt 9,000 N. Wîî.

Thmis salei wvas mmmdc lmY Nr. NV. A. jolmmson, of tme %%?. A. jommm-
son F.icctrmc Co., Toronto, Canadman rfmeeîam efr Wagner
trammsformm-r'. Mam i tms ritnformmem-' .mc aircady mmm usc mmm
oslmer Cainadiati cieis.
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QUESTIONS AND ANSWERS.
JAMS cPîuuîiso-, writes : I Could any of my brother

etigincers tell nie if an imijector wvill force cold watcr just
up cighît feet, then along 18 fect, ilion throughi a %Vain-
riglt circular coil licater and back again saie tvay ta
bolier front? Our hieater ks at the back of the boiler.
WVe have no rced pumip Sa the heater is tsclcss, and
wvould like v'ery luch ta ho able ta use it. Ovor iii the
foundry we have a sinail Blake pumip whichi gels its
watcr uindcr a varying head from 2o t0 40 ihs. ; it bas
ta ptimp it a distance of 8o feet and thon up about g0
feet into big lire tanks. Thc pumip works quite freely
but pounds awfully bad in the water end!. WVlat shouit!
I do to overcome tlîis ? I

ALFRir TifaRNTONc, Qusebec, writes: "M' clevator
conmpression tanks give nie lots of trouble, or rather the
losi tg of watcr front the tanks. Thcere arc no leaks in the
tank.% ab a nialter of course, and! ail glands, etc., on the
ckevator gearing are as tlîey should be. Y'et 1 cati
iever got as mucli water kept in the glass as auglit ta
bo. If 1 choke off the air from the pump then yau
shouit! lientr lier knock. 1 have heard sanie elevator
pumps scrtt and scrap a v'ery groat deal in the steam
cylinder whcn they %%ere going dend slow, and! although
it docsn't occur in mine, yet I would like ta ho able ta
give a pointer tai those who stiffer."

MOONUIGHT SCHEDULE FOR FEBRUARY.

Maof. Liglit. Extinguish. No of

3.

(i ... .

7

3.

15 ... .

1 7.-

21.

20
23.

25

'7..

I I -

., 6.30
7.20

9.30
30.30
33.30

2.00

3.40
No liglit.
No liglit.
No light.
\o liglit.

<~ .6,00
s,6.oo

,,6.o0
6.oo
6&o0
6.00

a'6.00
6.1o
6.1o

,610

ll.hi.
%1. 610

6.1o
6.ico

S6.1o
,,6.1o

6.10
.~6.1o
,. 6.10

6.0OX

, 6.00
,,6.oe
,,6.00

No liglît.
No liglît.
No 1181<1.
Nu lighî.

Il. Ni. 9.10
,,9.10

1, 0.30
31.40

A. M1. 32.50
2.10
3.20

'4 4.O
5.20
5.20
5.40

.To.tal., ..

12.30

31.40
10.50
9.50
S.40
7.40
6.40

5.10

4.00
3.30
2.20

3.30
3.30

4.30
5.40
6.50
8.1o
9.20

10.10
13.30
11.10
<3.30

179.30

Foirfifli% of <ho stcamn cugines now %vorking inuIlle world have
bc,, couustrucied dîiriuîg Ille last -S ycarN. France lias 79,590
%tsîonar) and loconiume botter:, z,,Sio bont botter.%, and 7,000
Iocornoiu'.cs. (.Crmany lias 59,000 land botter.%, 1,700 ship boilems
and ioooo0 loi.oniot,%es. Austria linas 32,000 boîlerN aud 2,80S
lncomotics. The wvorking sieair cugînes3 of Ille United States
rcprc.seni -,3,000o horse powe r; of England, 7,000,000 horse
plowcr; Germrinv. 4,500,000 horse power; France, 3.ooo,ooo
Iîor,.e poiver. Ausîia, i,joo.ooo horme iolver. Tiç ebtimatte
doc% not include lacomotic.s, w1lio-c number in <ho wvorld is
l305,000, reprcsuuing a total of 3,oo0,0o0 horse powcr. Tite
worid'e Nttan etigiine, hiowcver, aggrcga te niore titan 26,0oo,.
coc hiome power, cquiv.itlcni nrproxininicly 10 the work of à.-
000,000,000 icii.

SPARKS.
Thei city or Fredericton, N. Bf., will put inia lire.talarit ,s>sitm,

to Co%t $5,0o0.

A local Vonîpaîy ai1 larrsboro, N. S., intends pîîtîing in an1
electric liglit pilant in Ilie s)ri:îg.

l'le city of 1llasiliton rccci% cd $Sa2,7o4.66 fronti %trect railway
reccdpîs la.,î vcar, agaiîîst $93,249.89 ini 1895.

Th liia3'or or P'ort Arthîur, Ont., urges that Ille %trct rniway
1po%%er fflant ho suflicicittly iiîcre.ased to liglit tlie towVn %Vitlî elc-
tricitv.

lut tho wliole of Great lirilain tliere are but sixtl,-sevi mîilesu of
electrie %trect ralway, or liîrîci tuiles less tilii Ille City of
To ronito.

E. P. Platito anti E. Ilraite li.'îve regishtcred a prnrli i
Montrenal io carry on btisincsq.as cectriciatis tisdcr the style or
Plante & l'ratte.

T'le Sandusky Electric Railway Conîpaîîuy, ofrSandîîsky, Olhio,
lins gonc o the hlclaîds rira recciver. Tite indebtedness or tlie
Comîpany is $12a,ooo.

19 is rcp)orted tlîat certaisn Quebcc gentilemn are considcring
tlîe utilizatioui or tlic wa<ctr poivers ii tlie vicinity or Party Sound,
Quît., for sipplying power, ligl.it, etc.

Thie Westinîghouse aîiii<rn Co., of H-anmilton, lias bcuî
iincorporatcd, wvitlîa caital of $Soo,ooo. Hon. J. M. Gibson aad
Dr. Arclîibald Mtallocliarc iuî<resIed in <lie coîipaîîy.

Tite Cataract Power Company s said to have closcd cositracts
fur suppllying elci*ccî poWOTr 10o h rgest tusers ii Halaton
ror a tenu iorfive ye.trs. Tlie platis cxpcted<o bc isi olcratiouî
b>' June nexi.

Mr. I'. K. Ksiowles, a director of tlie Calîcuder Teleplionie Ex-
Jianige Conpati>), of Brantford, Ont., lias wrttten to <he City
Coicil of Toronto rcqîîcsting permission ICo tcnder for <lie tete-
lione franchiise.

At tlie licadqîuartcrs of tlie Great Nortliwecsîern Telegrapli Co.,
in Toronto. thlîcare eniployed g0 operators, 50 mnessengers and
6 iinee. he Comp.anv have 3i5 cuîy brandi offices and î,8oo
offices in connection withlî iir entire sy.îclili.

On the giloind <bat varioles requirements of t<lic Municiplt Act
lîad not bcîî complied witî <lie Courts rccntly quaslîed a1 by-law%
of the town of Listowel, Ont., providing for the crealion of a deoî
for <he purpose of liglîting <lie <own by electriciiy.

Tlîq Valley Teleplione Co., of Annapolis, N. S., intcnd nak-
ing extensions in tlîeir circuit ilext spring. A fine will bc ruuî
frot Annapolis 10 Bruidgetown, via Round Hill, and front CIe-
uicn<sport Ico Clenicntsvale, and ilience ta Bear River.

Tite Auburn Ilower Company, of Peterboro, Ont., lias bect in-u
corporatced by tlie Ontario Govcrniîient, tlic caital stock being
ý%:"ooo. Tite proinoters are James Keuîdry, Johin Carnegie, R.
M. Deunistown, W'. H-. 'Meldruni and Margaret Mcldrum.

Incorporation i% asked by tlie Londonî Elecarie Motor Co., t0
mianufacture clectrical n1achinery. Tite lîcad-olffce is rit London,
Ont., the liromnoters bting S. R. Break, W. H. Wortinn, C.
E. A. Carr, S. flotier, E.E., A. Gorinian, T. 3. Cahill and W.
b;arton. Caital, $45,000-

A deiousirationi or <lie a-pplicatlion or X rays Io surgery was
recen<ly given b>' Mr. 0. Hignman, hcad of <lue Electrie Inspcc-
<ion Departnieut Lt OttâwaL, in tlie preselîce of a number or Illie
pliysicians of ihiat city. A Tesla lîigli frequcncy and liigl po-
sential coil wvas used <o excite Ilie Crookes tube.

A complany at Rossland, in whiclî Mr. IV. S. Norman is in-
terc.-ted, are bringing ectric power rrom a branch of the Co-
lumbia river, s2 miles away. Thiey will gencrate t,500 horme
powver, or sufficieut for tlie 21 ninchiuer plants at <he camp,
besidos !supplving light and power <o Trait and Rossland.

Tite ConîraCus for <lie cquipnlent of the clectric railway ai Que-
bec have beco given. Tite cars will bc buili by the Ottawa Car
Company, <ho truîcks by <he Taylor Electric Truck Co., of Troy,
N. Ys., aiîd tlie clectrical apparatus by Ahearn & Saper, of Ot-
tawa. The cars will bc <8 fect long and will bc supplied with s2
incandescent lighits.

Ti Huit Electric Co. anîd the Ottawa Electric Light Company
have begun cutting prices. Tite former cornpany reduced- their
figures for ligl:tiug front t,534 <o s2~3 cents a light per wcek.
Now <lie Ottawa Electrie Lighi Company have doue the same.
Tite conupetition is %o keco beîlvcen the companies that a further
redctiion may tal<c plaçIe, aund tlie conàumcrs ire rejaicing.
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SPARKS

btottiviiie. omît., as mmovîmmg in lime directions cf sectmrmmmg ciectrie
liglils.

bleps %% ill prohabI>' bc takemi by lime ralejmayers of Vtitmmat, Omt.,

a sectire electrie Street iigmtimmg.

Tlime Citizens' Teleptome amid Elecîrie Companmy, of Rat portage,

OntI., piropose putlimg imi ai clectric planmt for smmpîpîyimg pîower.

Tite bu-mm of Miiibrook, Ont., is reportcd to0 have disî,emied

%%maii mIs elclrie liglit service, owiumg to lime 110cr ligiI su1 pied.

Nir. Johnm ,Moodie, of i3eii'e Corniers, imas smlade a propmositioni Io

lime Commmty of Carletoni 10 coitruct *ai ciccîrie raiiway fromm

Ricinmd 10 I3eli's Corners, ammd Io supmply lighît amtid po0wer. A

bomsuis of $io,occ is asked.

Jaîmmeýs Hliiday, ciectriciami for lime Kinîgston street raiiway,

imas invenled a mew. femîder for strecl cars. Il consi%îs of a slromg

wrc mîeîîimg tvovcm across a franmework of ne and a aif inîch

iroi tumbiig. A camîvas backgroumnd protn'cls lime draw--bar ammd

bomniier.

Appmlication lias beemi made 10 ltme Onmtarimo Legisiattire for

lellers pîatent iucorpcraimg lime Seinme River, Foley amîd Fort

Fmamces Teiegraplh andi Telepmone Co. Tite olijects of lime coni-

,,.,,%y art! staîed in be lime bmm'iidimmg of telegrapit anmd telepmomme

limsse.% Iromîgi lime Sime River golti fieds 10, Fort Framices.

im (lime U'nited States fimcre is inveîtd imi mies $.500,o0o,000,

mmm viclrie niining apparatus' $ioo.ooo, inm electrie railw-ays

$7 ,uoo.oo0, in .'iectric iighlimg Soooo,ooo, ii lime cectrie eie-

vamaor imduslry Sm5,ccc,occ. TMis is exclumsive of the vaille of eN,-

tablisimismlinta nmanufactumre lime mmaclincry and apparatus.

A mmceing of lime provisiomi board of directors cf lime Humronî

.tnd Ontario Electric Raiiway %%as field lu Toronto last mmmnîh, ;il

uimil Ilme f.onîolers iii Neîv York presenleti a requmest for fuirtimer

detaits regarding veater pcwers and grades. W'imen these are

fmriiimcid il is limouglit lime conîract for flime constructionm of lime

rondi sili be signed.

Time olfmcers of ltme Canadian Marine F.ngiineers' Associationi for

lime cmsiing >-car are as foliows :-Ilon. presidemil, O. P. S:. Johmn;

president, E. J. O'Dell; first vice-piresident, Frank Limipert

%ecrelary, S. A. Milîs ; Ireasurer, D. L. Foiey; imside guard, J.
Rt. Voumg ; auditers, F. E. Smithm -andi J. H. Ellis ; counicilors1
R. 'lMclarcn, W. 13. Stevens, jamîmes Currie, R. Ciids antmd E.
Abbey.

A meting of lise Board of Directors cf lime Packard Elecîric

Conmpany w-as imeldtia St. Catimarines, Ont., on Jamimary :3rd, ai

ulmicli lime foiiou-iug ornecers w-cre clectcd :President, J. %%?.

Packard; Vice-President and Treasurer, W. D. Packard ; Secre-

iary andtà%Manatger, E. E. Carey; Direclors, J. W. Packard, W.

1). Packard, E. E. Carey, G. A. Powell, G. B. Morley, P. J.
Crowiey.

Tlime report cf lime direclors of the Ottawva Electric Raiîway

Comipany is a nost cncouragiug one. The nunber cf passengers
carricti lasI >-ear was 59583#235- lime gross reccipîs w-ere$2,15

ant lIe nt pofis S7,75.Four quarteriy dividentis of twv e

ent. caci were declareti. Il is stated thnl the ulileag9e of the

conipamy is greater Ihan Ihat cf any olimer city iu Canada accord.
immg tu population.

Tlie follcw-ing, i-ciating tc0 the street car fender, appear i.

Guelphi exchange: IlThursday afiem-nocn a lady on Woowicim

%arees, w-ho is going to leave time city for a feu' davs, came out

-ami, sioppimng the car, as-ked Imle conductor if he would please get
lise niclormian 10 help her iiusband out wiîhm a lruuk. Omn being

moitiatle conipany u-ould nol camtrr trunks, she replieti 'Os nmy,
lso% %tupid, I thoumght that %vas a patent baggage carrier you imad
itied on.* '

A ccipanay cf ea-tern capitaiisls hans bcn formcd at Ro.ss.
landt, B. C., 10, bumilti an eleclrie raiiw-ay bctu-een Ilat point and

Spokane, a distamnce cf môo miles. Application ms now bemug

saade tu the Washigton Lcgislalurc for a charter 10 buildti iat

part cf the projecteti rond soull of the bouudary fine. Thepouer
for the rond wvill bc obtaimîcd from lime fails of the Keite river,
%vhicliis mxc milesmfrom Spckane. It is unlikelytlimaI the Rosslanti
branci uili bc constructcdti Iis >-car.

'lime Grand Trumnk Railway Company are said] to bc considcring
the lglming cf their cars by electriciiy. In England, omme or two,
of the railways iighl limeir cars by eiectriciîy in a novel way. Tue
syslem consisîs in providiug each car with a smiaii dynamo placeti
bencalli il anti wcrked cirectly by a belt passing over tise axie.

WhIe u imotioni lise car %up1plies sifflicieî pîower to drive the
dymmaio and nt lise !samie timie to store eieçîrit; emrgy Ill ai ae.

cumnîmilor ready to suppiy liitm xvhem tise trainI is tadig

lis obedicmmce tu lise dcî ofu lise jtdmt mai Cemummîlce of lime
Privy Cotimicil iii time miimter of dmty on sîtreet rails, i ordermmm.
Cotmmcil ha,; bcemî jased sammclionimmg lise re.ftisndimmg of tut' dîmlie
paid on steel rails for strelriley fronti s887 to Ilarei 27, 1894,
Mien lime preseml law causme hailo force. 'lime wvimole amiotint of
ciaimmîs agaiî.mî lime Cmmstons- Ociartmîmemîl imder tltis liend msout1e

$138,000, Of Nvhi'cl $500,100 %vas lmY lte itltigtlrmen asu-artiti Illme 'o-
romito Street Raiiway, ammd S59o,ccc is ciaimimed b>' Messrs. Ross &
Mackeiîzie for lime MommreaI Street Raiiway. Tite' etistom% offi-
cmals4 :Il Ottawa are cmgagcd imi ivestigaimg Ille ciaimmîs.

Tite Cammadiasi Niagara i'oer Commpaniy lIeid a mmcelimg Il Ni.
agara Fallsm, Omît., on lise 1311 umlimet. Timere we-re presemml
Colonmel Albert D. Shmaw, of Troronîto, 1 residcmîit of lime conmmpammy;
Mir. Francis Llmie Stetsomi, of New Y'ork, vice->mesidesmt ; 'Mr.
WViliamm B. Ranikine, of New Y'ork, becretary ammd t reastrer; anmd
Mr. C. J. Ilolinam, of Toronto, omme of lime directors. 'lie oid
0ofli cers werc re-eiec ted. iecomîaydirsmixlmimifis
icase for lotir ycars, imm regard Io deveopimîg lise pmower, amnd hall
;tmi importantl conterence wiliî Mr. Johnm W. Lamgigmîîr, presidemîl
of lime Park Commmissionm, in regard to liais umattcr.

'rite Owenm Sounmd Eicctric Iillummimatimg & lifg. Coî. hmave jusi
addcd t0 lime pliant of timeir power flous~e on river Sydenam, 2q

saiies fromt lime towm, a 5o k. w. S. K. C. gemeralor, ammd are mowv
iusy eqmpigseveral business houses wvith incandescent ants arc
ligimîs froin Ibis dymmammîo. Il is aiso, mtended imi Ille mîcar fumture tu
ruami a day circuit for power. Tlime pressure omi lime lîrmumar> mmamims
is 2,000o volts, and omm lime secondary maimns mo4 volts. 'rime inîmîis
aire 3, wattb 10 lime camîdie power. Tlime stationi is mmuw ciqmmmlmpedi

%villa lwo Royal 40-ligml art. d> siaîmmos (tsamîg a t-trrent of 9.0 élusm-

mrsammd lime abovemmaumed 50 k. w. S. K. C. gemieralor. Thie
two, arc machines have beemi running fot about a i ycarb, dlîr;ng
wiîici lime iliy have liad nlo trouble %vaever %villa thinm.

Ai Engism scientific expert lias reported mlapon (lime distribtiom
ofelepmoes in diffrentl cotintries imi Euîrope, omm wimc a bascd
-lms article imi lime Literary Diges:t, N. Y. Il is birprisimmg Io finml
lime -systeni nmosl extemmclcd iii Norway, Luxenmbmurg, Swizerlamd
ammd Dennmîamk. Norwa.y limas a iciepmone Io etery 1. mmmim4 mms
wlmile Great l3ritaisi la ommiy one tai every 036, Franice omme tu
1,43--, Amstria one t0 8,640, ItalY Omme t0 2,530, ;Md il' Rtmssia tlcre
is oui>- omme inistrumenît for cvery s3, t02 ofinmîabilamits. li l.tmxemn.-
burg the price of a teepmoe is $s6, uiiicm envers everytisig, lime
comîseqîmence of liais cieapness beimig limat lise wviole of time Granmd
Dmmcimy lias a telepliomie service. iotmrarsflîrocayîîm
fimns been estaiblisied for brimigimg time villatgesiîo a cirumit of
telepmomms, a develo1 îment -.long Illme lines of w-idci lucre Nviii ere
long bc greal advances nmade in Canada.

Tite Sherbrooke Gas and %V'aler Co., of Sherbrooke, Qîme., are
rensodcliig their emuire clectrie iighimg planît anmd wçater îpýver.
Tkiey have pumrclased fronti île Royal Electrie Co. one m8o k.w.
ammd one 6o k.w. "S. K.C." gemerators. Thmis, imi addiioni lu time
6oa k. w. "S. K. C." generalor* pmrciased froni lime -saisme compammy
about -a year-:mgo, wvill nînke til lime electric equipmmiemmt for bell,
ligit anîd power. Il is ilieir intention 1 lise lime stimller allait>
for iigling purjioses durimmg lime limrs of ligil fond, anud lime
large umachine for power îurîmses only, durimmg lime day limte;

bats durimg lime lait fleurs, liant is, frontm rmve to seven o'clock imi
lime aflernoon, wliîen lime liglils atiti power are bolm ami, lime Iîrec
umachines wvill bc working logeimer on lime sautle circumit. Il i.m
.%Io ibecir intenioni tû change their entire tranîsforîmer equipmmeit,
repiacimîg ditaim wilim limos of a iigimer cfiicicmicy.

A depatcli fronti London, Eng.. says: A ucw ciecîric locomîmo-
tive of large dimensiomîs, calculied 10 draw trains of double lthe
wcigit of tdmnse altacmed to ordinary emgincs aI a rate ofsixty-two
miies an imouir, )mas been tried %villa sccess on lime %1eslerni Rail-
rond of Franîce fine. Tlime firt cxprimemil'oftii% kimîd were muade

ini 193 beîwecn Havre andi l3uzeville wîim an cecric locommotive
wiîich belmavd et cll lroughou lime triai tripi. Owving 10, lise suc
cess of Ibis machine, the company's engincers construmcîcd tuc
larger locomotives, and il is one of these wvhich has just been
tested. It is 57 fec long and 1,35o horme power. In spite of
thcir size, limcy wcar out thic rails less titan ordinary locomotive%,
-as the u'ciglml is distributed on ciglit axies in.steatd offlotir or rive.
Tbey arc safer titan the otîmers, owing 10, Ileir elastic climracter,
wliich enabies thcnm lu, make etîrves w-hlm %ccurily a( fîml icei
Greal tiings are, ini fact, expcîed froin timese cenirsv.ances,
w-ii, w-len pcrfcctcdl, arc expectcd todo too 10 t limites an hour.
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ELECTII RILWPcY DEPPIRTMOJT.

MR. F. L WANKLYN.
%Vi iii cansiderablc enterprise Tronto capitalists

have, during tic past vear, taken delinite action
toma~rds seccurinig contrai affic street iailway franchises
oi sevcral chties iii En.sglatti, witli filc abject, ce'idcntly,
of electrifiig filc systenîis. Farcmlost aitîong thlese

MR. F. L.. NVANKI.LYS.

capitalists lias bec,î Mr. WVm. Mackenzie, president ai
the Toronto Street Railway, who lias miade several trips
across the Atlanitic iii that, cannectian. Sa nmucli ai blis
tinie lias becti thus devoteti that, it becanie nleccssary ta
rc!ieve linii af sonme of lds duties in Canada, and the
appointicnt ai a nianager for thc Toronta Street Rail-
wvay wvas dccidcd upon hy the company. 'File person to
reccive tlîis appointiient is Mn. Frcderick L Wailklvnl,
tif Mantreal, wliosc portrait wc present.

'l'lie new mlanager is an engineer ai large experience,
andi lia% s nintiniate knaowlcdgc ai street naiilwa),-s, liav-
îng speîît several yeans supcrvising the construction af

sucli in Lonibardy. lie wvas boni in Buenas Ayrcs not
quite ffl vears ago, and cducated at Mlarlbonougbi
Callege, lEniglanti. Ile serveti a regulan pupilage tîtden
the late Charles Sacre, MN. lnst. C. E., Chief E-ngincer
ofi the 'Manchester, Sheffieldi aîid Lincolnshire Raiiway.
ai tile Garton %Vorks, Manchester. I-lis first appaint-
nient w:îs tlîat ai nesident engineer of the Tramways
anîd Gencral Works Conmpany an tIlir lines iii
L.oiibarciv, ltaly. Subsequently lic becanie gencral
mianager and engineer ai thc Larnbardy Roati Railways
Comîpany, with hcatiquarters at Milan.

Upon caming ta Canada lie wvas appoiîitcd ta the
position ai assistant niecluanical supcriîîteîdeiit ai the
Graînd rutnk Railwav, under nr. l-lerbert WNallis, M.
Illes. C. E.., anid siuhsequcîitly was given charge ai the
extensive warks ai tie conipany at Point St. Charles,
iii Moîîîreal. Silice the chaunge is tile administration he
lias filld tie position of master imechanic. During tie
conîversion aitilîe Montrenl street railway, andti te crcc-
dion ai tic new pown-Iliousc, he actcd as cansulting
nieclianical engincer ta the company. Ile is a niember
af flic Canadian Society oi Civil E.ngincers and an asso-
ciate niemibero ai Uc n-stituite ai Civil Engineers, England.

Ilcfore leaviîîg Montreal, the employces ai the Grand

Trusîk Railwa>' shaops presented INr. ýVanlkIyn witli a
lîandsonie illuminatcd address, expressive of ftic good
feeling % hicli cxisted bctwcc,î thrni. lic wvas also
prcsentcd %%itl a gald-hca.dcd casse by tile cmployccs of
the rolling ilils.

Those îvho -ire lbst acquainitcd wvitil the nw nmassager-
consider the step a1 Wise one an thec part of tile Company,
and wc havecsio doubt thant proof of lus ability w11l he
forthicoming iii stili further iniprovenients ta an already
prasperous rond. MNr. XVanklyn lias bccîî electcd as a
nicmbcr of tlîc Board af Directors.

SANTA CLAUS ON A TROLLEY CAR.
AN illustration appears bierewith of the trolley car froui

whlîi Santa Claus gladdencd the hearts ofiflue children
of Ottawa by the distribution af Christmas frit and
candies, whicbi was referrcd ta in aur Iast issue. INr.
WVarren V. Saper, of thc firnil of Ableari & Saper,
causcd letters ta appear in the daiIý papers, bigned
ISanta Claus," whicli stated that lic would visit

Ottawva on tlic day before Cîristias and make a day.
light tour through the streets on top ai an electric car.
A tinie table wvas furnishied indkcating at what timie lie
would recch certain points, and before tlîat tinie tile
streets wcre thronged witli men, wamien and childrenl.
\Vhen the car appeared it wvas covcrcd with snlow andi
ice, ifl(icating its recent arrivai from the far north. On
the front vestibule were the figures Il 1896," and on the
rear Il 1897." The interiar of the car was fitted wih
tays of cvery description, and Santa Clauis w~as on top
driving his rtindeer, wvith a basket of toys on lîk back.
The motarmans and conductor were costumed as Ice-
landers, andi anl Eskimo playeti an a carnet during the
trip. As the car proceedeti, Santa Clauis distributed the
oranges, etc., assistcd by several persans inside the car.

A CilitisTMAS CAR.

Soniec tour tliousaiid oranges wcre placeti at the disposai
ai tlîe chiltirenl, the scnanibling for whiclî crcatcd no
little amusement.

INIROVING WITH EVERY NUMJEP.
MR. E. 1". G. Fletcher, Gr.avenlhurNi, Ont., j:, rcnitting lîis sub-

:cripliosi to thec ELECTRICAL Ni-Ws, writes: " 'aur paper is iim-
proving %viil, every numnber, and I consider ut fàr alicad of anv
other clectrical pape1c I akc.-
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TORONTO STREET RAILWAY.

TaE aînimal mleeting of tbc ýsharebolders or fiear
onito Street Railway Company wvas hld( on the >oth of
Jantiary ist. The report af the ditrectars showcd the

net profits of the year ta lie $282,o86.47. Froni tîtese
profits two dividends at thc rate of i ý4 per cent. cachi
uerc declared, ainîaunting to $2 îo,ooa, lcavihîg, after
tlîc dedlucti;aîo ai a allowaîicc for pavemenît charge.%
aiîmouniting ta $60,000, the SIAM af $12,026.47 ta bc
carried forward. 'l'le grass c.trinig.- for tlic vear
ending 1)eccmbcr as, 1896, sliawed a sliglit increase
over the previaus year. During the 1iast ycar the Oper-
ating espenses cxceeded tHie previuis eatr by Si7,845.5.-)D
This increase Occurred altmost ;îltogether iii clectricai
equiprnents, a large praportiaoi of whiclî was (Ile ta the
accumulation af water uipoln the tracks of the camlpaIsy
Churing the spring we;îtler. By the (lecisian ai the
l'rivy Counicil the Governnîient refindcd the con p.%lî>
the aniaunts collectedl as duty (in the rails tised i:i flic
construction of its systcm. This aiount (55,000) was
carried ta the crcdit of capital accounit. *rte president,
lîaving faund that lus business in I'ngland preventcd
bis giving the campany's affairs suficient attention,
determlincd ta appoint a manager, and tic board, after
carelul consideratian, have selcctcd F. L. WVanklvn, af
MNontreal.

'rite cornpany built in its owns shops during the >c.îr,

îwenty Open motar cars. The followving statemient of'
operating expenses wvas presented:

C,rO%% caIrllillgs..........97f,273.28 Sy)2,800.So
Operatitig explises .... M760.31 489,.4.76
Net carnings ............. 89,5s2.97- 85,886,SÔ04

I'assîgers casracd ... .23,537,911 23-355-228
l'r-tnlfers ............ 7,354,895 7,257,5V2

l'crcesntage ofoperatisig expetise:s ta earîîiîgs, ini 1896, io.9; ist

i9,49.3.
Tlîeasscts were reported ta be $9,780,914, made ip as

follavs : Equipment and real estate, including suburban

lises, $9,536,912 ; stores iii hand, $23,404 ; accauInts
receivable, $34,359 ; cash in bank, $186,2,17. After
the adoption of the report thie mee!inig adjourned, and
at a special meeting of the shareliolders a by.law wvas
passed autharizing the directars ta increase their mnm-
ber two iewv directors. The new directars wvere îlot
elected, howvever, as dise notice bas ta be given before
the election. Mr. F. L. Wanklyn, the new manager,
will likely be clected ta tile B3oard ai Directors.

The aid Board wvas re-elected as follows :-william
Mackenzie, J. Ross, Hon. Gea. A. Cox, W. D.
MNatthiews and James Gunn. At a subsequent nmeeting
of the directars Mr. Mackenzie wvas elected president,
and Mr. Ross vice-president.

HAMILTON, GRIMSBY AND BEAMSVILLE
RAILWAY.

Timn annual meeting af the Hamilton, Grimsby and
l3eamsville Railway wvas held at Hamuilton an the 25tli
af january, the president, Mr. T. W. Lester, accupying
the chair. The report for the year showed the total
receipts wvere $35,277,91, and the expenditure charged
ta current accaunt $24,1 21.87, leaving a net revenue of
$11,1,56-04. This is equal ta about gr, per cent. on1
the capital stock. It wvas pointed out that a consider-
able percentage oi the amaunit nomninally expended for
repairs wvas really tor new construction, or ta make
good the alleged faulty work in the original construc-
t i. The president reported that the I3camsvillc

extenision hall cash about $.to,ooo. The directars
rccommllend(cdl that a1 (ivi(Iend -It the ratte ai 7 lier cent.
be ilaid sipln the stock ai tlie compals'. This waul
take about $8,000, leaving $3, 155 ta lie carricd ta the
reçerve iii othter- %vrds, ta be applied ta the rcduction
af il ilaating lia;hilitit- o aie uc ompany. A caillart
tive S1.1temlett af HIe ireceipî'; for HIe %,cars isoi aînd
isq6 %vas a.;alw S5 3~n4q);i8M
$35,277-91- 'l'lie tiiiber ai p;us'emigers carried fast

yensr was 2.13,39)4t as compared wvith 236,656 tuie pre-
v'iaus )-car, the average each day being 666 iii 04o6 and
648 in 1895. 'l'ie passenger fares in IS$96 anmaunted ta
$29,691-.35, as sîgaiîst $29j, 2.71 ini 1895. The total
miles travelled tash year were lo6,oo6, a sligtincras
aver the prev'ious year.

ThIere %vas a strong figlit for office betwecîî (lie Myles
and the 1Lester factions, whiclî resuilted iii the overtlirow%
ai th.Z, latter. The I*tllinivig %ere the tdiret;tors- vletted.

MNessrs. C. J. Myles, A~. IL %Ves . J. liariis, R.
Ranusay, R. S. Mlartinî, L. h3auer and john Gage. A\t au
.ubsequîent meeting C. J. M>)les ca lected pre.sident,
ýVun. I larris, vice-pre.sident, R. S. Martin, treasurel , A.
J. Nelfes, mianager and secretar%., and Il. J. B;ro%%in,
electricianl. NIr. .\dans Rutherford, the formier NeLre-
tar-V, bas beciî asked ta resign.

LONDON STREET RAILWAY.
A-V the alinual. ileeting of the London~ Street Riwî

Conmpany, hefd an1 Janulary i 3 th, the directars fpresent
were:- -I.A. Ii'verett, president ; l. %V. Moore, vice-

president ; C. W. %Vasoui, ai Cleve..-tid ; IL S. l-lolt, of'
Montrecal, anci Thomas 1-h. Smallmian, (if London. &Nr.
C. E. A. Carr, the manager, acted as secrcîary.

Tl'le reports ai the past year's operatiOns were pre-
sented, and %vere considered higfilv satisiactory. Over
2,500,000 passelngers wvere carried in the twvelve months,
aînd operatiaîîs werc couîducted for 57,1-, per cent. oi the
grass receipts.

Mr. Charles Cuirrie resigned bis position as secrctatry-
treasîtrer, aoving ta bis remov.aI ta Lima, Ohioa, whlere
lie assumes the management ai the E% erett fie. he
aId board wvas re-elected, and Manager Carr %%as p
pointed ta act as secretar>-trea!zurer and manager.

STREET RAILWAY ACCIDENqTS.
'l'îlE Court af Appeals af Maryland field, iii the case

af The h3altiniarc Traction Camipany vs. Ilielmns, that.
wvhere aile deliberately walks out froim behind a street
car front wilîi lie bas tlighhed,.tind attemrpts ta cross a
public street wvithout tising bis powvers ai observationi,
aud is injured b>'an approachingr car, wvîii injury could
have been avaided by the use of the miost ardinary care,
lie wiff lot 1e ;îflowed to recover. The court said it did
ilot inten(l ta lax' down the sainîe rule ai cotiduct as
always applicable ta the -Lrassing of tracks of steani auîd
street railwvays, auîd added :'' The legal duties anîd
correlative riglîts iii the twa cases are îlot tlie sanie,
aîîd what nîiglit be iîegîigence iii the ance case would iii
thie ather, uuîder sanie circunîstanccs, bu liîcId ta bc but
the exercise ai a legal riglit. It is îlot ilecessary iii tlis
case to fornitilate any general ruile as ta the degree of
care rcquired af persans crossiiig higlîways iii cities,
for, as wc have sez, the plaiîitifl' failed ta exercise ain>
care whIatevcr, and seeks ta atvoid thue legal effect of is
owvn misconduct by relying uposi the tiegligeuice af the
defeiidant."
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PERSONAL.

Ws. J. 1 litàJ%, rteiesstly essgiiier or tihe 1Ele4ctrie iglit auJ %%ater

CO., Ga: nqe Oi 1:% i.s a ppo uited etigisseer at Uppcr
Canadatl. Colk*ge, l)eer i>.rk, TJorossto.

M'sr. R %I CKtl52ie, foritnerIv t (lie Niagara Falis Park and
River %vil),v wil t j. said, siecerd tŽir. George Causs1bell:s
isiNutager of t lie Wisusipeg roâti.

Msr.A. M. Wivkes.. :ssd J. J. M Ils~.-Iv becs, 2ected os,
lim Te:lsjatScisool Ilo.i:rd of Tiroiuo to reltreseiit tise Cau.tdiasi

As%suci:stiuot iSi.tshsis:r> Etigiuseers.

M r. 4%. J. I)srley ba% reeived Ille :spoistsseli ta.st pro.
t'e....r of 1 em: siai Egimsecrisig iii thle Fssiyof A1splied

M~r. J:itise.% Ios., Vice-1 resde sist of(ie &Nosîtreai Street Zail.
wa.*y. a cssasdb> Mlr. Gresiville Cuusmsissigit.am, %.is.igiiig
iictur of tise cusspau, look tlieir departure fruits New N'ork a

fus tisiglt ago cri route to Euglaîsd ou a busibsess trip of %oîsse

*'iîe isaîsv Crictîi. of Mr. A. E. Edkitss, Regi5trar oftie Ossîario
.A'%ov';atiosi or salioisarv Essgiuseem-, svvli li ple.tsed ta leatrn tlist
lie i%. rapidiy recoveriîsg îuî is~ reccut %everc iuss., aud tliat
i%. et'sirecn. lecsc is 81soV 011l) a niatter or tinie. Msr. EJ-

kinis literaily p:s.ed tlîrosgi tise valley of thse slu Ow tdeass,
là.tVissg beCIs :15 OîC tiue COI)s.aered b>' lus pisysiciasis to bc est.
tirely, be-oîsd 1101e of recov'ery. A kciuds of li-ovideisce, asbisted
by a splendid plîvsical Colîstituttioni. liave, lsuwve%-er, pssilesl hisl
tilirossgis tihe orcsI, aussi we truîst tlî:t for ,ssuu >'earq to coule lie
au'y bc %P.iredi to bis fam'sily ansd fricissis.

PUBLICATIONS.
A verys'iî:tdsuie caiendair bsas becîs isied by tise Illr Ili-

sisectioîs aud lsissîrauslce Co. It iss Ioit b Ille first istsesl iii

011tar1 o trOis stec p1lteS CilgraiVeci b3 C.Lssrtdiass atrtists.
Tise W'îs. Ilaîssiltoii Msfg. Coi., of lleterboro, Olit.. liave sent us

copises oft sieir sew cataliogues consaining iiissstratsosansi de-
seniptiolîs ut tiseir "I'av'uîe- :tstouiatie Corlis cugine, stcai
boiiers asd ut lier si!.tcliiiiLry. lîscîsides iii tise costcuts of thsee
Catalogues are.Ncverai s':slsî:sble tables% Of caicuiaktiusss relatilsg ta
thse u1 seratiosi of Ntesis eusgilses. A Copy oftIllese cataslogues %wiii
bu %Cut toa ay adsiress oui applicasioli.

MK. Geo. %V. Epp., ins reissittilsg lîis %tibseripslioll, restisark.- tilas
tise ECTRIC.At Ns s stiorugiiy ssp)-todate iii every respIect.

SADLER &HAWORTH

ROBIN, SADLER & HAWORTH

Mariufacturers of

OÂK-mTANKNED) LEATHER ]BEILTING
M0NTRE19L FIND TOR~ONTO

Orders addressed either to our Toronto or Montreal Factor-y wilI have prompt care.
Goods will be forwarded same day as order is received.

THE ONTARIO ELECTRIO & ENGINEERING CO., LTD.
81 Adelaide Street West - TORONTO

TrEUti'ONE. NO. 4D9.

ELECTRICAL REPAIRS
Manujfacturera and Dealors ln

~[C9NfrHfiN9 MCIIIN[RY 8OII(cHI fij) x<M) ELECTRICA
81COD-HND WHINRY 8UGH M9 olofor Isolatod Plants

Please mention thie CANADIAN ELECTRICAL NEWS when correspondInr with Advertisers
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GANADIAN GENERAL ELEOTRlC CO@
(LIMITED)

Authorized Capital, $2,00,000.00

Paid up Capital, $i,200,000.00

65 FRtONT
lifAD OFFIC15:

STREFT WEST, M - TOR~ONTO, ONT.

BRANCH OFFICES AND WARIE-ROOMS:

1802 Notre Damne St.
138 HOMlS Street

- MONTREAL.
- HALIFAX.

Main Street
Granville Street

WINNIPEG.
- VANCOU VER.

400 Kit.ow.%rr T3iREE-Pii.%sr C.F\ERAT-oR, DiRFc-r-CoNSlECTrE To J~1.î.îT

MONTRItA. C«irroN -P.Q

"The Best System for the Long Distance Transmission of Energy for
General Purposes is the Three-Phase Alternating System.7' -

DR. LOUIS DUSCAN. President Ameticau Inststule Of EleCttical Exzglncrs.

Amongst the Three-Phase Plants which we have sold ini Canada are:

LACHINE HYDRAULIC, WATER & LAND CO.
MONTREAL COTTON CO., VALLEYFIELD
PETERBORO' POWER CO.
TRENTON ELECTRIC CO.
THE ST. HYACINTHIE HYDRAULIC POWER CO.

12,000
12600
60
500
600

HORSE POWER
il i

ci si

àl 68
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CA4DA4HaGRGLaHSFbur.10
SPARCS.

The ncew planît s.c far ordered by the Ta.
canto Ektetrie Liglil Collip&ny ta replae

liît de..trct'ei lin tlicir rec.eaîî lire coiti%lt
of 8 iim-u'jm .art tiiatclbties of the lies.t typelk
liaiug a uapae-aty of 12, -,00w &.) l:tip%,

ecdi.

rTe rees!at ire ai the power liotcti or
lthe Trotou Electriv i.glit Co. wa. the~ c-

Ca-iton of ltt ex, eedangly piromtî plece of
%liiiî1îuîg wcork front Ille fattorte..tif tige
C'anadeami Gelleral Electic Cil. .. î leter.
boro . Atel tc ..age (Ccitt Mr.
J. Wrightî rea-icd Mr. Stephien.., gemieral
..ujerititettdctt Of Ilte wcrk.., :11 7 i4i li t

0108 111t4C, andi ai 8.30 a t'ar-load cf arc ap-
paraI II, ttîcluiltng a t 2i-lgitli Irta..l fila-.
chite. wa.. oit si wav Io Torontto, wilere il
arrived ini linte ta tc plat tut service Ile

Apptlicationî i. living tmade t lit le Ontarso
L.egi..iatîare liv Alexanider Il. E-dv.rd-.. of
Carecmot larJ:w john Il. Rilev. of l'laîl'..
biarg', N. V., t7aîîted Slate.. Cc.uil Genleral
ai Oitawa ; Tticnta.. lieur), of >lntreal,
aênd jattie.. IFwler, cf Atipruor. for att dc
ta tnccqpirate tige Lasnark Cotil>y Electrie
Ratlway Comtpany, wtsthltV taer coti..trut
a4 ligie &if railwav irontt tiget' owit of lVenul Io
tlie village of "i.aark, and ta exteîtd the
-.aille t,î Oltier. Ferry and Stititit. FaIl. agn

utic ,.ouît, and Io Aiiitte and Carletont
l'lave 0n 'lée utortit.

A V'.rkly. joeuu.t Q( AJvance snfý.
tuxi a.d p.ublic works.

Ile Mwunùzed Meîwum for adv.ttoe
meia u *ltdeça.

IirTTENTION
Central StafU Managers

A GOLDEN OPPORTUNITY

Arc j.'u dc.,,,.. .4 Mx-o... .~ttn i

If m. "Q b. 4 O c.TI.O t« I. o TS il,. xcWtUflhi
t,.,,; rxq.înum.o.'.îîi. as c.., ;ciiiaiin.:

tcntn~ictb o. et oncer fut t ntwr=ton anm.
I;nn.itur.

t.uî~u[Cl u w..
anxf tlee juge*,%

ELECTRICAL ENGINEERS

Pred. Thomsnm, Lie cliin1 ret

Comploe Plit ais mtaUleil....
o-ARATURES IMWOUND

CorrepôndîîceRoyal 1 .11 Arc a Speesally
CO',-d yamsLdNiskple

G.C.ROBB CmiEFENGiNEERt
,%.FRASER SEc.ltiEs. HEA&D OFFICE TORONTO

"Little Giant" Electirical Turbine
SPFCIALLY AIIAPTKO FOR ELV.craîC WVOîc.

I{igbceit efficiency ai partial gale OpenUing.
SleailCli of motI ion.Ea.l prt.

SenJiic ta the action of a goernor.
Ne end tltru%t on whcctl %haft.

'I Doscriptive Cfrclar Sont on Apnhleation

E'.îirnsaie funîiîct-d for Coniplec lxil^-r plant..
L '2C-z. 'Machine drec.cd gearing as~pcciatîv.

0. . WILSON & 00. an CLENORA, ONT.
253 Little Giants sold to the Canadian Gvrmnt.

WANTED
offce '..t.iait.wîits Ka% anîd clect rie bight

ccîpn nlaï gtnxliîc'rple alto
antI acelu..icd 1,1 t'eaîing nIer'. alui

Challian C.a. Cc.,
Chatham. Ont.

i '

8AVE8 UL-Su

Kobb LnolnGGrlng 6. Ud * flffborsi M. S.
WX. CXA, SfOrb4 âtTraveUhag Agsmt.
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PATENTSPRCRDO
BLErTRIO4 T, XNVEYT*-XONS

sRIDOUT & MAYIEE, '03 DAY shT., T0Ro1NTO

Forclgfl Neibers et Chartered Instltt
cf ttoD Agents, 3ngtsnd.

STEALM 1JSERS

Deaf ring th 0 service4 et CO.MP.ETENX ZN-

OINJFXRS of «ny dlasa, can .btain

gob.er, iteUligeigt andf reliabi.

me»s, by appt wing te

CAtIADIANm ASSOCIATION
STATIONANY ENCINEERS.

J. J. Yoiuc. Pmeident. Board of Trnde ftuild.
ing..\Iontrea.

OUr "R" fi lfutomnatl6 . * i (6IRTLINJKalwau 6o36h and stretGar U ~ II'C
For citlier open or closed cars-made to fit. any WVindow,

AIRE MME 3ESw xiN TuEni woRL].

\Ve also mfanufacture n, New Special M.-teÎtal for Excursion or Open Street Cars,
which is Perfectly waterproof, will not fade, nattier in app earance, any width without
a scam, stronger and clicaper than any shade now upon the market. Cnn be seen on
new cars lately crccted by the Toronto Railway Co. WVc also carry in stock evMr de.
scription of Railway Coach and Street Railway Shade Cloth, Goods, Fixtures, etc.

WV,,ng ?OK PARTICULARS AND SAgruLs

Menzie, Turner & Co. ?.,..F,, ,,Toronto

lise Our--m

*-LAIMXP
an our othe

ELECTRICAL SUPPLIES
Mtitderlob

61 St. Sulpice.St. .4 40s MONTREAL

The Packard ElectricCGo., Mt.

MAXERS 0F

La-mpsand Transformeirs
S OLE AGENTS FOR ....

Ssheeffer Recordingr WattfMeters
eeeeeel* ST. CATHARINES, ONT.

oldie & McC ullocéh GOQ.
.MI%?UFACTrURERS 0F

____VE STEAIW ENGINES
AND BOILERS....

F louringa M lS ( And the Erection of Same in the hlostComplcte Style of Modcrn Improvement.» 'Wool Machinery,

Working Machinery, Saw Mill, Shingle and Stave Machinery,
Fire and Burgiar-Prfoof Safes and Vault Doors.

SPECL4L ATTENTION -afldtotbe'"WIBEWCVIMROVZD STZAM II[GDI
as bat£ uueqd1for Simpudity, Ifficiency And 11Somy In Workng, &ad EspecIaIly
Adapte4 fer Mthtrie Ltztiag, Strett RA¶Iways, rc. + GALT, -ONT.

Piaae menmtiUon the CANADIAN ELECTRICAL NEWS wheri correszondlng with~ Advertimors

February, 1897

THE

WTood-

CANADIAN ELECTRICAL NEWS
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TELEFIIONES.

TELEFUONE
SWITCH-BOA1RDS

G. W. HENDFRSON'
Contractor and Manufacturer
Electrical Supplies ...

ELECIRICAL COtNSTRUCTIOM
Street Railway Car Fittings, &c,

44 111ealiry st. - MOINTIRE&là

THE OTTAWA POROELAIN & CARB0M CO.,y Ltd. OTTAWA,
ONT..

Afor ail kinds of Arc Lamps, including cored-C arbon Pointand solid.carbon for incandescent circuits.

o11tor Brushes aîid Specialties in e P rlanInsulators, Cleats, Door Knobs,
ivi oC nfor Tegrap, Teleplione and al i d of Pressed Porcelain for

fILL OOODS OUfiRMNTEED TO OIVE SfITI8FffITION

. T

LA il _NE

TOR:ONTwo
22 FRONT STREET ER9ST

Ttidphosseg S4ft. THE J. O. MCLAREN BELTINO 00. MONTRE&L

for use with Annunciators, Electric Beis, and ail purposes requiringl
a Reiable Battery for Open Circuit Work.

DYo.z i .ri lAa tue BEest.
a.Dr-y ]Batteir'y M EG &X .~..». lwàxys iii St>Clk.

Speclal Pbjvces to Tad

ROGERS ELEGTRIC CO. : 425 Rîchmond Street, LONDON, ONT.
ELECTRICAI. SUPPILV DEALERS AND C<>NTRACTORS FOR ELECTR~C CONSTRUCTION

Febmary, s897CANADIAN BLECTRICAI, NEWS ,


